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PREFACE. 


The  character  of  the  matter  contained  in  this  issue  of  the 
American  Kphemeris  and  Nautical  Almanac,  and  its  arrangement,  are 
practically  the  same  as  in  the  preceding  volume,  that  for  the  year 
191 2,  excepting  that  ephemerides  for  observations  of  certain  physical 
phenomena  of  the  Sun  and  Moon  and  of  the  planets  Mars  and  Jupiter, 
have  been  inserted  in  Part  III. 

The  volume  is  divided  into  three  parts,  as  follows : 

Part  I,  Ephemeris  for  the  Meridian  of  Greenwich^  which  gives 
the  ephemerides  of  the  Sun  and  Moon,  the  geocentric  and  heliocentric 
positions  of  the  major  planets,  the  Sun's  coordinates,  and  other  funda- 
mental astronomical  data  for  equidistant  intervals  of  Greenwich  mean 
time. 

Part  II,  Ephemeris  for  the  Meridian  of  Washington^  which  gives 
ephemerides  of  the  fixed  stars.  Sun,  Moon,  and  major  planets  for 
transit  over  the  meridian  of  the  Naval  Observatory,  Washington, 
which  passes  midway  between  the  West  and  East  Transit  Circles  of 
the  Observatory.  The  mean  places  of  the  fixed  stars  and  the  data  for 
their  reduction  are  also  included  in  this  part. 

Part  III,  Phenomena^  which  contains  predictions  of  phenomena 
to  be  observed,  with  data  for  their  computation.  Washington  mean 
time  for  the  meridian  of  the  Naval  Observatory  is  used  throughout 
this  part  except  in  a  few  cases,  notably  those  of  eclipses,  where  Green- 
wich mean  time  seems  more  convenient.  Tables  for  the  determination 
of  latitude  and  azimuth  from  Polaris,  tables  for  the  conversion  of 
time,  and  an  alphabetical  list  of  observatories  with  their  latitudes, 
longitudes,  and  other  data,  are  contained  in  this  part. 

On  November  2,  1910,  when  I  assumed  charge  of  the  Nautical 
Almanac  Office,  the  present  volume,  with  the  exception  of  about  35 
pages,  was  in  type,  and  the  computations  for  these  pages  were  either 
finished  or  well  advanced.  The  entire  volume  was  planned  and  the 
new  matter,  appearing  in  the  Ephemeris  for  the  first  time  with  this 
volume,  was  selected  by  my  predecessor.  Professor  Milton  Updegraff, 
U.  S.  Navy.  My  connection  with  it  has  been  confined  to  rearranging 
a  few  pages  and  writing  up  some  of  the  explanatory  matter. 

W.  S.  EICHELBERGER, 

Professor  of  Mathematics^  U.  S.  Navy^ 

Director  Nautical  Almanac. 
WASniSGTON J  yanuaryy  ipii. 
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INTRODUCTION. 


The  Ephemeris  for  the  Meridian  of  Greenwich,  comprising  Part  I  of  this 
volume,  has  been  constructed  from  various  tables  of  the  Sun,  Moon,  and  planets, 
as  stated  below,  and  the  ephemerides  of  these  bodies  for  the  meridian  of  Washing- 
ton contained  in  Part  II  have  been  computed  from  the  same  tables. 

The  Ephemeris  of  the  Sun  is  constructed  from  Professor  Newcomb's  Tables  of 
ike  Sun,  Astronomical  Papers  of  the  American  Ephemeris,  Vol.  VI,  part  i. 

The  adopted  value  of  the  mean  equatorial  horizontal  parallax  of  the  Sun  is 
8".8o,  Paris  Conference,  May,  i8g6. 

The  Sun's  rectangular  equatorial  coordinates  are  computed  from  the  longi- 
tudes and  latitudes  by  the  following  formulae: 

X  =  RcosX 

y  =  /?  sin  X  cos  OD  —  19.3  R  ft 

Z  =  /?  sin  \  sin  G?  +  44.5  R  ft 

The  reductions  to  mean  equinox  are  computed  by  the  formulae — 

^X=  +  VsecQ?  JXsini" 

-dV  =  -  XcosQ?  JA.sin  i"  +   ZJoJsin  i'' 4-    9.1  r  7?  sin  (A.  4- 6°) 

JZ   =  -  X  sin  G?  JX  sin  i"  -  YJo?  sin  i"  -  21.0  r  R  sin  (X  +  6°) 

where  the  numerical  coefficients  are  in  units  of  the  seventh  place  of  decimals  and 

R  =  the  Sun's  radius  vector, 
A.  s  the  Sun's  true  longitude, 

ft  =  the  Sun's  true  latitude,  expressed  in  seconds  of  arc, 
GO  =  the  obliquity  of  the  ecliptic, 
JA.  =  the  reduction  of  longitude  for  precession  and  nutation  from  the  begin- 
ning of  the  Besselian  fictitious  year, 
Aco  =■  the  reduction  of  the  mean  to  the  apparent  obliquity, 
r  =  the  fraction  of  the  year  since  the  beginning  of  the  Besselian  fictitious 
year. 

The  longitude,  latitude,  and  parallax  of  the  Moon  are  derived  from  Hansen's 
Tohles  de  la  Lune  (London,  1857),  the  mean  longitude  being  corrected  as  in 
previous  years,  beginning  with  the  volume  for  the  year  1883.  The  statement  con- 
cerning these  corrections  which  is  contained  in  the  volumes  from  1883  to  191 1, 
indusive,  is  erroneous,  in  that  they  have  not  been  computed  strictly  in  accordance 
with  the  formula  in  Newcomb's  Researches  on  the  Motion  of  the  Moon,  part  i,  page 
268,  Washington  Observations,  1875,  Appendix  II.     That  formula  is, 

-  i".i4  -  29".i7T  -  3".86P  -  V,  -  o".09sinA  -  i5".49CosA, 

vbik  the  expression  actually  used  is, 

—  i''.i4  -  29".i7T  -  3".76T^  -  V,  -  i5".49Cos  A. 
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viii  INTRODUCTION. 

In  these  formulae  T  is  the  time  in  units  of  loo  years  reckoned  from  1800. 

The  ephemerides  of  Mercury,  Venus,  and  Mars  are  derived  from  Professor 
Newcomb*s  tables  of  these  planets,  Astronomical  Papers  of  the  American  Ephemeris, 
Vol.  VI,  parts  2,  3,  and  4. 

The  ephemerides  of  Jupiter  and  Saturn  are  derived  from  the  tables  constructed 
in  this  oflBce  by  Dr.  George  W.  Hill,  Astronomical  Papers  of  the  American  Ephem- 
eris^ Vol.  VII,  parts  i  and  2. 

The  ephemerides  of  Uranus  and  Neptune  are  derived  from  Professor  New- 
comb's  tables  of  these  planets.  Astronomical  Papers  of  the  American  Ephemeris, 
Vol.  VII,  parts  3  and  4. 

The  nutation  used  in  computing  the  ephemerides  of  the  Sun,  Moon,  and  planets 
has  been  taken  from  Tables  XXXII  and  XXXIII  of  Newcomb's  Tables  of  the  Sun, 
Astronomical  Papers  of  the  American  Ephemeris,  Vol.  VI,  part  i,  and  is  given  at 
intervals  of  five  days  on  page  214.  The  formulae  from  which  the  nutation  is  com- 
puted are  as  follows,  the  time  interval  T  being  expressed  in  units  of  100  years, 
reckoned  from  1900.     See  Tables  of  the  Sun,  page  26. 

dip  =  -(i7".234+o".oi7  T)  sin  Q  Se  =  +9".2i4  cos  Ji 
4-     o".209  sin  2  JJ  —  o".090  cos  2  JJ 

—  i".257sin2L  4- o". 546  cos  2  L 

-  o".049  sin  (3  L+r^"'.?)  +o".02i  cos  (3  L+zS"".?) 
4-     o".iio  sin  (L+75°.3)                          -o".oo9  cos  (L- 78^.7) 

The  formulae  for  the  nutation  used  in  computing  the  Besselian  and  Independent 
Star  Numbers,  pages  218-229,  are  as  follows: 

Terms  of  Short  Period. 

—  o".204  sin  2  C 
-t-o".oii  sin  (C+rO 
-t-o".o68sin  (C-T') 

—  o".034sin  (2C- Ji) 
-o' '.026  sin  (3C-r') 
-l-o".oi5sin(C-2  L+O 
4-o".oo6  sin  2  (C  —  L) 

+  o".o88cos  2C 
-♦-o".oi8  cos  (2  a -SI) 
+  o".oii  cos  (3C-r') 
-o".oo5Cos  (C+r') 


Terms  of  Long  Period. 

dip 

=  — 1 

(i7".2344-o".oi7T)  sin  Q 

+ 

o".209  sin  2  SI 

— 

I  ".272  sin  2  L 

+ 

0".  1 26  sin  (L-r) 

— 

o".o5osin  (3  L-T) 

+ 

o".02i  sin  (L+T) 

+ 

o".oi2  sin  (2  L—  Si) 

de 

n-  -1-  (9".2io+o".ooo9  T)  cos  ft 

— 

o".090  cos  2  SI 

+ 

o".552  cos  2  L 

+ 

0".022  COS  (3  L— f) 

— 

o".oo9Cos  (L  +  f) 

— 

o".oo7  cos  (2  h—Si) 

« 

The  meaning  of  the  symbols  used  and  the  manner  in  which  these  latter  formulae 
have  been  employed  in  computing  the  ephemerides  of  the  stars,  pages  251  to  510, 
are  explained  on  pages  216  and  217.  The  slight  discrepancy  between  the  terms  in 
2  L  in  these  two  sets  of  formulae  is  due  to  the  correction  of  an  error  in  the  first  set. 
See  Bulletin  Astronomique,  1898,  Vol.  XV,  page  244. 

The  list  of  825  stars  contained  in  Part  II  has  been  selected  from  Newcomb's 
Catalogue  of  Fundamental  Stars,  Astronomical  Papers  of  the  American  Ephemeris, 
Vol.  VIII,  part  2.  The  mean  places  and  annual  variations  of  the  stars  have  been 
taken  from  Newcomb's  Catalogue,  except  that  those  of  e  Hydri,  38  Horologii  (G.), 
and  7C  Centauri  have  been  taken  from  VeroeffenUichungen  des  Koeniglichen  Astro- 
nomischen  Rechen-Instituts  zu  Berlin,  1907,  No.  33. 
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The  relative  accuracy  with  which  the  places  of  the  stars  are  determined  in 
both  right  ascension  and  declination  may  be  estimated  approximately  from  the 
mean  errors  for  the  year  1920,  given  on  pages  51 1-5 17,  and  taken  from  Astronomical 
Papers  of  the  American  Ephemeris,  Vol.  VIII,  part  2,  pages  370-382. 

The  constants  of  aberration,  precession,  nutation,  and  obliquity  of  the  ecliptic, 
used  in  the  reduction  of  stars  to  apparent  place,  are  given  on  pages  213  and  214, 
and  the  formulae  for  the  computation  of  the  Besselian  and  Independent  Star  Num- 
bers are  given  on  page  216,  the  coefficients  being  those  given  by  Professor  New- 
COMB  in  Bulletin  Astronomiqiie,  1898,  Vol.  XV,  page  241. 

The  terms  of  short  period  of  the  nutation  depending  on  the  Moon's  mean 
longitude  are  tabulated  for  Washington  mean  midnight  of  each  day  on  pages 
231-232,  and  have  been  computed  from  the  formulae  for  these  terms  given  above. 

The  method  by  which  the  right  ascensions  and  declinations  of  the  stars  inter- 
polated from  the  lo-day  ephemerides  (pp.  287-486)  are  corrected  for  the  effect  of 
these  short -period  terms  is  given  on  page  217. 

According  to  the  formulae  on  pages  216  and  217  the  star  constants  a,  6,  c,  d, 
0',  6',  c\  d'  are  computed  for  each  star  from  its  mean  place  at  the  beginning  of  the 
year,  but  if  strict  accuracy  is  required  they  should  be  computed  from  the  star's 
mean  place  at  date,  and  the  following  second-order  terms  should  be  added  to  the 
usual  expressions  for  the  reduction  from  mean  to  apparent  place,  namely — 

s  " 

H-o.ooo  cx)3  r'  sin  a\        ^  -l-o.ooo  975  r'  sin  ^a 


r'  sin  d\ 
r*  cosaj 


—0.000  149  r*  cos  a]  —0.000  023  cos  2  JJ 


-0.000  0650  r'  sin  2a 
+0.000  0103  sin  2  $2  cos  2a 
—0.000  0107  cos  2  (2  sin  2a 


—0.000  080  cos  2  (2  cos  2a 
tan  'd  —0.000  077  sin  2  (2  sin  2a 

-f  0.000  040  cos  2  O 


4-0.000  0620  sin  2  O  cos  2a\        2^  —0.000  467  cos  2  ©  cos  2rt 

—0.000  0622  cos  2  O  sin  2a\  —0.000  465  sin  2  Q  sin  2a 


tan  d 


-ho.ooo  0513  sin  (O  +Jl)  cos  2a 
-0.000  0507  cos  (O  +  Ji)  sin  2a 
+0.000  0097  sin  (O  —  Ji)  cos  2a 
-0.000  0053  cos  (O  —  JJ)  sin  2a, 


—0.000  039  cos  (O  +  JJ) 

tan  «  sec  «    "0«»  38o cos  (©  +  JJ)  cos  2a 
-0.000  385  siii  (O  +  JJ)  sin  2a 
—0.000  380  cos  (©— JJ) 
—0.000  040  cos  (©  —  Jl)  cos  2a 
—0.000  072  sin  (©— Ji)  sin  2a 


sin  6  tan  S 


These  terms  are  negligible  for  stars  whose  declination  is  numerically  less  than 
80°,  but  in  computing  the  apparent  places  given  in  the  American  Ephemeris  they 
have  been  applied  whenever  sensible. 

The  apparent  places  of  a  Canis  Majoris  (Sirius),  a  Canis  Minoris  (Procyon), 
fl*  Centauri,  and  61  Cygni  have  been  corrected  for  the  efifect  of  annual  parallax, 
the  adopted  constants  of  parallax  being  o".38,  o".27,  o".75,  and  o".40,  respectively. 

The  apparent  places  of  a  Canis  Majoris  (Sirius),  a  Canis  Minoris  (Procyon), 
and  a*  Centauri,  have  been  corrected  for  the  effect  of  orbital  motion,  as  tabulated 
00  pages  98  and  99  of  Veroeffenilichungen  des  Koeniglichen  Astronomischen  Rechen- 
Insiituts  zu  Berlin,  1907,  No.  33.  Auwer's  elements  were  used  for  Sirius  and 
Procyon,  and  See's  elements  for  a'  Centauri.     The  values  of  these  corrections  are — 

Sirius.  Procyon.  a^  Centauri. 

1913.0      1914.0  1913.0      1914.0  1913.0      1914.0 

^a        —  o*.223  —  ©•.227  —  o*.048  —  o*.053  +o^686  +0^.678 

Jrf        — o".52   -o".66  -o".57    -o".47  +7".oo  -V6"  ,7^ 
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[In  former  issues  of  the  American  Ephemeris,  values  differing  from  the  above 
were  used  for  Sirius  and  Procyon  and  no  correction  was  applied  to  a^  Centauii]  j 
The  mean  places  of  these  three  stars  as  printed  are  those  derived  from  Newcomb's   ] 
Fundamental  Catalogue,  without  correction,  and  are  assumed  in  each  case  to  be  j 
the  position  of  the  center  of  gravity  of  the  system. 

The  values  of  ^a  and  ^d  which  are  given  for  the  companions  to  the  stars 
y  Andromedae,  C  Ursse  Majoris  and  6i  Cygni  have  been  taken  from  the  Greenwich 
lo-year  catalogue  for  1890,  those  for  a  Crucis  from  the  Cape  Catalogue  for  1900^ 
and  those  for  a^  Geminorum  from  Dobbrck's  elements  in  the  Asironomische  Nock- 
fickten,  1904,  Vol.  166,  page  145. 

The  magnitudes  of  the  stars  have,  with  a  few  exceptions,  been  taken  from 
Annals  of  the  Harvard  College  Observatory y  Vol.  L.,  1908. 

In  general,  the  names  of  the  stars  are  the  same  as  in  Newcomb's  Suggested 
List  of  Fundamental  Stars,  except  that  the  Flamsteed  number  has  been  omitted 
in  all  cases  where  Greek  or  italic  letters  are  available.  In  some  cases  the  con- 
stellation and  number  of  the  uranometries  of  Heis  or  Gould  have  been  used.  In 
all  such  cases,  Heis  or  the  letter  G  in  parentheses  follows  the  constellation  namci 
as,  for  example,  5  Cassiopeiae  (Heis)  and  38  Horologii  (G.). 

The  stars  occulted  by  the  moon,  pages  566-569,  have  been  selected  from  the 
catalogue  of  zodiacal  stars  contained  in  Vol.  VIII,  part  3,  Astronomical  Papers  of 
the  American  Ephemeris,  and  the  mean  places  for  191 3.0  have  been  derived  from 
the  same  catalogue. 

In  Part  III  the  elements  of  eclipses  of  the  Sun  and  occultations  of  stars  by  the 
Moon  are  given  in  accordance  with  Bessel's  method,  the  special  forms  employed 
being  a  modification  of  those  developed  in  ChauvEnet's  Spherical  and  Practical 
Astronomy. 

In  the  computation  of  the  elements  of  Eclipses,  the  following  corrections 
to  the  longitude,  latitude,  and  parallax  of  the  Moon,  as  given  on  pages  V-XII  of 
the  Greenwich  Ephemeris,  deduced  by  the  late  Prof.  Simon  Newcomb  from  recent 
observations  of  occultations  of  stars  by  the  Moon,  have  been  applied.  These 
corrections  have  been  assumed  in  each  case  to  be  constant  during  the  eclipse. 

dv  Sb  dn 

n  n  tf 

+     8.4 
4-10.4 

+   8.6 

4-  90 
+   8.6 

The  satellites  of  Mars  are  computed  from  manuscript  tables  based  upon 
elements  deduced  by  Prof.  Walter  S.  Harshman,  U.  S.  N. 

The  eclipses  of  Jupiter's  satellites  are  computed  from  a  Continuation  of 
Damoiseau's  Tables,  The  occultations,  transits,  etc.,  are  computed  from  Wool- 
house's  tables,  published  in  the  British  Nautical  Almanac  for  1835;  Table  II  of 
each  satellite  having  been  adapted  to  Damoiseau's  tables. 

The  Vth  satellite  of  Jupiter  is  computed  from  manuscript  tables' based  upon 
unpublished  elements  deduced  from  the  observations  of  Prof.  E.  E.  Barnard. 

The  differential  coordinates  of  Jupiter's  Vlth  and  Vllth  satellites  have  been 
computed  from  elements  and  tables  published  in  Lick  Observatory  Bulletin,  1906, 
Vol.  IV,  No.   112,  and  in  Asironomische  Nachrichten,  1907,  Vol.  174,  page  359, 
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The  elongations  and  conjunctions  of  the  satellites  and  the  positions  of  the 
nogs  of  Saturn  are  computed  from  manuscript  tables  based  on  Prof.  H.  Struvs's 
dements  as  published  in  Beobachtungen  der  Saturnstrahanten,  Supplement  i,  Pul- 
kowa  Observations,  St.  Petersburg,  1888.  The  differential  coordinates  of  Phoebe 
have  been  computed  from  elements  and  tables  printed  in  the  Annals  of  Harvard 
College  Observatory,  1905,  Vol.  LIU,  No.  VI. 

The  apparent  dimensions  of  the  rings  of  Saturn  are  computed  from  Bessel's 
data,  except  those  for  the  dusky  ring,  which  are  based  on  the  observations  of 
farious  astronomers. 

The  elongations  of  the  satellites  of  Uranus  are  computed  from  the  data  of 
Professor  Newcomb's  Uranian  and  Neptunian  Systems,  Washington  Observations, 
1873,  Appendix  I. 

The  elongations  of  the  satellite  of  Neptune  are  computed  from  manuscript 
tables  based  upon  the  late  Prof.  A.  Hall's  elements  published  in  the  Astronomical 
Jimmal,  1898,  Vol.  XIX,  page  65. 

The  adopted  apparent  semidiameter  of  the  Sun  at  the  Earth's  mean  distance 
is  16'  I  ".50;  while  in  the  computation  of  eclipses  the  value  given  by  AuwERS  in 
ibt  Astronomische  Nachrichten,  1891,  Vol.  128,  page  367,  is  employed,  viz,  15'  59".63. 

In  the  computation  of  the  ephemeris  for  physical  observations  of  the  Sun, 
page  607,  the  following  elements  by  Carrington  have  been  used : 

Inclination  of  the  Sun's  equator  to  the  ecliptic 7°  15' 

Longitude  of  the  ascending  node  of  the  Sun's 

equator  on  the  ecliptic 73®  40'  +  5o".25  (/ —  1850) 

Sidereal  period  of  rotation  (mean  solar  days) 25*^.38 

The  apparent  semidiameter  of  the  Moon  is  computed  from  the  Moon*s  equa- 
torial horizontal  parallax,  ?r,  by  the  formula, 

S  =  0.272  506  Tt  4-  I  ".50 

vhere  the  constant  0.272  506  is  based  on  data  from  occultations  given  by  Mr. 

J.  Peters  in  the  Astronomische  Nachrichten,  1895,  Vol.  y8,  page  147;  and  the 

constant  i".5o  is  added  to  cover  the  average  effect  of  irradiation. 

The  value  of  the  Moon's  semidiameter  employed  in  the  computation  of  eclipses 

is  computed  from  the  formula, 

S  =  0.272  274  7r 

The  ephemeris  for  physical  observations  of  the  Moon,  pages  608-615  has  been 
computed  from  formulae  and  elements  given  by  F.  Hayn  in  Abhandlungen  der  K. 
Sdchsischen  Gesell,  der  Wissenschafien,  Vols.  29  and  30,  1904,  1907. 

The  notation  used  for  the  geocentric  libra tions  of  the  Moon  is  as  follows: 

I  =  the  mean  inclination  of  the  Moon's  equator  to  the  ecliptic  (=1®  32'.!), 
Q  =  the  mean  longitude  of  the  Moon's  ascending  node,  or  the  mean  longitude  of  the 

descending  node  of  the  Moon's  equator, 
C  =  the  angle  at  the  center  of  the  Moon's  disk  made  by  a  lunar  meridian  with  the  circle 
of  declination,  counted  from  north  to  east  on  the  apparent  disk, 
X,  fl,  a,  S  =B  the  geocentric  longitude,  latitude,  right  ascension,  and  declination  of  the  Moon, 
I.  J^  Q',  ([;  =  the  quantities  defined  on  page  212,  where  their  values  for  the  ciurent  year  are  given, 
g*  =  Earth's  mean  anomaly, 
g  =  Moon's  mean  anomaly, 

C9  =s  Angular  distance  of  Moon's  perigee  from  the  ascending  node, 
b,l  =  Optical  librations  in  latitude  and  longitude,  respectively, 
Sb,  61  =»  Physical  librations  in  latitude  and  longitude,  respectively, 
SC  =^  Physical  libration  of  C. 
The  Moon's  geocentric  librations  in  longitude  and  latitude  or,  in  other  words,  the  earth's 
ttlenographic  longitude  and  latitude,  are  equal  to  /  -f  */  and  6  +  66,  respeclvve\y,  axA  xaa^jVafc 
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found,  for  any  time,  by  means  of  the  following  formulae,  in  connection  with  the  tables  given  on 
pages  212  and  213: — 

/<  =  —  o'.6i7  sin  2  (JJ  —  A) 

i4  =  sin  /  cos  (Ji  —  A) 
tanB  =  tan/an(Ji  -A) 

A'  =  A  +  /I  4-  i46 

b  =  B  -  fl 

/  =  A'  -  C 

.    ^        .    .  cos  (A^  +  ^  -  O)             .    .  cos  (g  -  ao 
smC  =  sm» '  > *^  —  —  smf ^^u    — 

cos  O  COS  o 

db  =  -\-  108"  sin  (w  +  /)  +  37"  sin  (w  -  /)  -  11"  sin  (^  +  w  -  /) 
5/  =  +  12"  sin  5^  —  59"  sin  ^  —  18"  sin  2<o 

—  [io8"cos(to>  +/)  —  37"  cos  ((u  -/)  +  11"  cos  (^  +  a>  — /)]tan6 
^C  =  -  [108"  cos  (a>  +  /)  -  37"  cos  (a>  -  /)  +  11"  cos  (y  +  ft>  -  /)]  sec  6 

The  Sun's  selenographic  latitude  and  longitude  have  been  computed  from 
formulae  the  same  as  those  given  above  except  that  the  heliocentric  coordinates 
of  the  Moon  have  been  substituted  for  the  geocentric  coordinates. 

The  following  elements  have  been  used  in  computing  the  ephemerides  for 
physical  observations  of  the  planets  Mars  and  Jupiter: 

Position  of  north  pole  of  Mars   ....]«.        ^       ,      „    ,      n  ^  ,1  \ 

1^=54    30     o     +i2".6o(/-i905) 

T>    •*•        r        ^u      1      ^  T     •*  \a=\i^  52°^  0P.84  +  oP.247(/-i9io) 

Position  of  north  pole  of  Jupiter    .     .    Ir.     ,  o       ,       „T  nrn  \ 

^  -'   ^  [0  =  64?  33'  34  .6  —   o".6o(/— 1910) 

Rotation  period  of  Mars 24**  37"  22^.65 

Equatorial  region 9**  50°*  30^.004 

IGreat  Red  Spot 9*^  55°*  40P.340 

Longitude  of  Central  Meridian  of  Mars,  May  15,  1897, 

Greenwich  Mean  Noon 52°.oi 

Longitude  of  Central   Meridian  of  Jupiter  (Equatorial 

Region),  July  14,  1897,  Greenwich  Mean  Noon 47°-3i 

Longitude  of  Great  Red  Spot  from  Central  Meridian  of 

Jupiter,  January  i,  1908,  Greenwich  Mean  Noon i2o°.49 

The  position  of  the  north  pole  of  Mars  is  as  given  by  Lowell  and  Crommelin 
(see  Monthly  Notices  R.  A.S.,  1905,  Vol.  66,  page  56),  while  that  of  the  north  pole  of 
Jupiter  has  been  deduced  from  the  position  given  by  Damoiseau  for  1750  (see 
Tables  t^clipiiques  des  Satellites  de  Jupiter,  page  (i)).  The  rotation  periods  of  Mars 
and  of  the  equatorial  region  of  Jupiter  and  the  longitudes  of  the  central  meridians 
of  Mars  and  of  the  equatorial  region  of  Jupiter  are  according  to  Marth  (see 
Monthly  Notices  R.  A.  5.,  1896,  Vol.  56,  pages  395-403  and  517-524).  The  rotation 
period  of  the  Great  Red  Spot  of  Jupiter  is  a  recent  value  by  Barnard,  and  its 
longitude  from  the  Central  Meridian  is  deduced  from  observations  by  Barnard 
published  in  Astronomische  Nachrichten,  1908,  Vol.  178,  page  390. 

The  adopted  semidiameters  of  the  planets  are  given  on  page  xv,  and  their 
stellar  magnitudes  have  been  computed  from  formulae  given  by  Dr.  G.  MuELLER 
in  Publicationen  des  Astrophysikalischen  Observatoriums  zu  Potsdam ,  1893,  Vol.  8, 
page  366. 

In  the  list  of  observatories,  pages  670-679,  the  latitudes  given  are  in  most 
cases  astronomical.  In  some  instances  they  have  been  determined  by  geodetic 
triangulation  from  other  points.  The  reductions  from  geographic  to  geocentric 
latitude,  g^-^,  and  the  distance  from  the  center  of  the  earth,  p,  are  computed 
from  the  formulae  for  Clarke's  Spheroid  of  1866  as  given  on  page  xiv. 
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CHRONOLOGICAL  ERAS. 


m  VBAR  19 1 3,    WHICH  COMPRIS8S  THB  LATTBR  PART  OP  THB  I37TH  AND  TUB  BflGINNINO  OP  THB 
138TH  Y8AR  OP  THB  INDBPBNDBNCB  OP  THB  UNITBD  STATBS  OP  AMBRICA,  CORRBSPONDS 


f  ( 


<< 


The  year  6626  of  the  Julian  Period; 

"         7421-7422  of  the  Byzantine  era,  the  year  7422  commencing  on  Sep- 
tember I ; 
'*  5673-5674  of  the  Jewish  era,  the  year  5674  commencing  on  October 

2,  or,  more  exactly,  at  sunset  on  October  i ; 
2666  since  the  foimdation  of  Rome,  according  to  Varro; 
2660  since  the  beginning  of  the  era  of  Nabonassar,  which  has  been 
assigned  to  Wednesday,  the  26th  of  February  of  the  3967th 
year  of  the  Julian  Period;  corresponding,  in  the  notation  of 
chronologists,  to  the  747th,  and,  in  the  notation  of  astronomers, 
to  the  746th  year  before  the  birth  of  Christ; 
2689  of  the  Olympiads,  or  the  first  year  of  the  673d  Olympiad, 
commencing  in  July,  1913,  if  we  fix  the  era  of  the  Olympiads 
at  775H  years  before  Christ,  or  near  the  b^^inning  of  July  of 
the  year  3938  of  the  Julian  Period; 
2225  of  the  Grecian  era,  or  the  era  of  the  SELEuciDiQ,  which  began 
near  the  vernal  equinox  of  the  year,  —  3ii  =  B.  C.  312,  =4402 
of  the  Julian  Period ; 
1629  of  the  era  of  Diocletian  ; 

2573  of  the  Japanese  era  and  to  the  46th  year  of  the  period  entitled 
"Meiji." 
The  year  1332  of  the  Mohammedan  era,  or  the  era  of  the  Hegira,  begins  on 
e3oth  day  of  November,  1913. 

The  first  day  of  January  of  the  year  1913  is  the  2,419,769th  day  since  the  com- 
ncement  of  the  Julian  Period. 

CHRONOLOGICAL  CYCLES. 
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minicallvetter E 

act 22 

lar  Cycle  or  Golden  Number       14 


Solar  Cycle 18 

Roman  Indiction      ....         11 
Julian  Period 6626 
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ASTRONOMICAL  CONSTANTS. 


// 


Solar  Parallax 8.80 

Constant  of  Nutation 9.21 

Constant  of  Aberration 20.47 

General  Precession 5o".2564+o".ooo  222(t--i9oo) 

Obliquity  of  the  Ecliptic  ....     23°  27'  8".26-o".4684(t-  1900). 


Paris  Conference. 


Newcomb. 


Equatorial  Horizontal  Parallax  of  the  Moon 


57'  2".63*     (Newcomb). 


Mean  distance  Earth  to  Moon  384395  kilometers=238  85i  miles,  or  60.2669  radii. 
Mean  distance  Earth  to  Sun  149  499  935  kilometers =92  894  767  statute  miles. 
Velocity  of  light  299860  kilometers=i86  324  statute  miles  per  second  (Newcomb 

and  Michelson). 
Light  travels  unit  distance  in  498^.566. 
Gaussian  Gravitation  Constant,  tk  =  0.017  202  099  =  3  548".  187  61. 

mm  2h 

Acceleration  in  one  sec.  due  to  gravity,  g==  9.8060—0.0260  cos  2(p—  ^  g.t 


m 


m 


2h 


Length  of    seconds    pendulum,  7=0.993  549—0.002  631  cos  7(p—  ^  /.J 

Length  of  the  year:  ^ 

Tropical  (ordinary) 
Sidereal      .... 
Anomalistic    .     .     . 
Eclipse       .     i     ,     , 

Length  of  the  month : 

Synodical  (ordinary) 
Tropical  .... 
Sidereal  .... 
Anomalistic  .  .  . 
Nodical     .... 


Helmert. 


365.242  198  79—0.0000000614  (t—  1900) 
365. 2 56  360  42 +  0.000 000 00 1 1  (t— 1900) 
365.259641  34+0.0000000304  (t—  1900) 
346.620000      +0.00000036      (t— 1900) 


Newcomb. 


m 


s 


d  d      h 

29-530588=29    12    44  2.8 

27.321582  =  27      7   43  4.7 

27.321  661=27      7   43  1 1.5 

27554550=27    13    18  33.1 

27.212219  =  27      5       5  35.7J 


Hansen. 


m 


Length  of  the  day :  j^ 

Sidereal 23  56    4.091  of  mean  solar  time. 

Mean  Solar 24     3  56.555  of  sidereal  time. 

Dimensions  of  the  Earth  (Clarke's  Spheroid  of  1866) : 

Equatorial  Radius,  0=6378.206  kilometers  or  3963.23  statute  miles. 

Polar  Radius,  ^=6356.584  **         or  3949.79       " 

Flattening,        = 

**  a       295.0 

/  2      u 

Logarithm  of  the  eccentricity  — =  log  6  =  8.915  251  28 

Logarithm  radius = log  p = 9.999  2645  +  0.000  7374  COS  2  ^  —  0.000  001 9  COS  4^. 
Reduction  from  geographic  latitude  <p  to  geocentric  latitude  ^', 

tp'—tp^  —  11'  4o".44  sin  2^+1  ".19  sin  4^. 

I  meter=  3.280  8333  feet,     i  foot  =  0.304  8006  meters. 
I  statute  mile  =  0.868  392  nautical  or  geographical  miles. 
I  nautical  niile=  1.151  553  statute  miles. 

*  Used  in  the  computation  of  eclipses.  The  parallax  used  in  the  computation  of  the  ephemeris  of  the  Moon 
contained  in  this  volume  is  57'  a''. 23  (Hansen). 

t  k*  is  the  acceleration  due  to  the  Sun's  attraction  at  the  mean  distance  of  the  Earth  from  the  Stm,  which  is 
■lao  the  astronomical  unit  of  distance,  the  tmit  of  time  being  one  mean  solar  day. 

X  ^~  latitude,  A« elevation  above  sea  level  in  meters,  and  log  R» 6.804x6. 


JDV 


lEph  S3] 


ASTRONOMICAL  CONSTANTS. 


SEMIDIAMETERS  OF  THE   SUN,   MOON,    AND  PLANETS. 


At  unit 

Name.  DisUnce. 

I         If 

Sun 15  59-63 

Moon 15  32.58* 

Mercury 3.34 

Venus 8.55 

Mars 505 

Jupiter  (Equatorial)  ...  i  40.20 

Jupiter  (Polar) i  34-12 

Saturn  (Equatorial)   ...  i   24.88 

Saturn  (Polar) i   17.47 

I'lanus 33.52 

Keptune 38.66 


At  mean 

least 
Distance. 

In  Kilo- 
meters. 

In  SUtute 
Miles. 

Authority. 

•            • 

695  533-61 

432  183.68 

Auwers. 

• 

I  737-96 

1  079.91 

Newcomb. 

5-45 

2  420.82 

I  504.24 

Le  Verrier 

30.90 

6  197.01 

3  850.67 

Peirce. 

9.64 

3  660.22 

2  274.37 

Peirce. 

23.84 

72  624.56 

45  127.16 

Am.  Eph. 

22.40 

68  217.80 

42  388.90 

Peirce. 

9-94 

61  520.69 

38  227.48 

Barnard. 

9.07 

56  149-95 

34  890.23 

Barnard. 

1.84 

24295.16 

15  096.43 

Am.  Eph. 

1-33 

28  020.61 

17411.34 

Am.  Eph. 

aEMENTs  OF  THE  PLANETARY  ORBITS  FOR  THE  EPOCH  1913 — ^January  o**  G.  M.  T. 

Mean  Dis-  Sidereal  Mean  daily  Synodic                Bccen> 

Name.                                           tance.  Period.  Motion.  Period.                 tridty. 

Jf  Mercury 0.387099  0.24085  14732.420  0.31726  0.2056169 

2  Venus 0.723331  0.615  21  5767.670  1.59872  0.0068145 

®  Earth i.oooooo  1.00004  3548.193  0.0167456 

I  Mars        1.523688  1.88089  1886.519  2.13539  0.0933207 

}{  Jupiter 5.202803  11.86223             299.128  1.092  II  0.0483586 

^  Saturn 9-538  843  29.45772             120.455  1.03518  0.0558447 

%  Uranus 19.190978  84.01529              42.23  1.01209  0.0470809 

?  Neptune 30.070672  164.78829              21.53  1.00614  0.0085415 


Inclina- 
tion to  the 
Ecliptic 

Mean  Longi- 
tude of  the 
Node. 

Mean  Longi- 
tude of  the 
Perihelion. 

Mean  Longi- 
tude at  the 
Epoch. 

Logarithm  of 
Mass  in  unit 
of  Sun's  Mass. 

0      /       // 

0       /       // 

0       /       // 

0       /       // 

7     0  II. 2 

47    18     0.0 

76     6     6.9 

168  47      6.67 

3.221  8487  —  10 

3  23  37.5 

75  53  47-8 

130  20  48.7 

29  51   50.61 

4.3893398-10 

•          •          ■ 

•          •          • 

loi  26  39.6 

99  33     0.81 

4.482  2896  —  10 

I  5»      10 

48  53   10.3 

334  27  28.1 

262     2   14.99 

3.509  5499  - 10 

I   18  28.9 

99  34     9-6 

12  55   15-9 

272  44  54.03 

6.979  9082  — 10 

2  29  30.4 

112  53  49.1 

91   20  36.5 

65  36  47.08 

6.455  7335  - 10 

0  46  21.8 

73  33  20.4 

169  15  23.6 

299   14  48.27 

5.6407528-10 

I  46  40.8 

130  49  18.4 

43  52     9.2 

113  36  21.82 

5.7055338-10 

Name. 

Jf  Mercury. 
5  Venus 
©  Earth     . 
I  Mars 
H  Jupiter   . 
\  Saturn    . 
§   Uranus   . 
T  Neptune. 

The  elements  of  the  four  inner  planets  are  derived  from  those  given  by  New- 
comb  in  Vol.  VI  of  the  Astronomical  Papers  of  the  American  Ephemeris,  and  are 
the  same  as  those  used  in  computing  the  ephemerides  of  these  planets.  Those  of 
Jupiter,  Saturn,  Uranus,  and  Neptune  are  taken  from  Vol.  VII  of  the  Astronomical 
Papers  for  the  epoch  of  the  tables.  They  are  reduced  to  1913  by  applying  Le 
Verrier's  variations,  and  can  not  be  regarded  as  being  strictly  identical  with  the 
elements  used  in  computing  the  ephemerides  of  those  planets  in  this  volume. 

*At  niean  distance.    See  Ast.  Papers  Am.  Eph..  Vol.  IX,  p.  40.    For  the  values  of  the  semidiameter  used  in. 
CUs  Toiame  sec  pace  xi. 


SYMBOLS  AND  ABBREVIATIONS, 


O  The  Sun. 

C  The  Moon. 

S  Mercury. 

9  Venus. 

®  The  Earth. 


SIGNS  OF  THE  PLANETS,  ETC, 

i  Mars. 

y,  Jupiter, 

h  Saturn. 

S  Uranus. 

V  Neptune. 


Spring 
Signs. 

Summe 
Signs. 


V  Aries. 

8  Taurus, 

n  Gemini. 

25  Cancer. 

SI  Leo. 

iijt  Virgo. 


SIGNS  OF  THE  ZODIAC, 


Autumn 
Signs 


^  Libra. 

rtl  Scorpius. 

t  Sagittarius. 

yj  Capricomus. 

ssr  Aquarius. 

^  Pisces. 


ASPECTS. 

6  Conjunction,  or  having  the  same  Longitude  or  Right  Ascension. 
D  Quadrature,  or  differing  ±90®  in  Longitude  or  Right  Ascension. 
^     Opposition,  or  differing  180^  in  Longitude  or  Right  Ascension. 


ABBREVIATIONS. 


Q  Ascending  Node. 

tJ  Descending  Node. 

N.  North. 

S.  South. 

E.  East. 

W.  West. 


// 


m 


Degrees. 
Minutes  of  Arc. 
Seconds  of  Arc. 
Hours. 

Minutes  of  Time. 
Seconds  of  Time. 
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[Eph  13] 


PART  I. 


ASTRONOMICAL   EPHEMERIS   FOR  THE 
MERIDIAN  OF  GREENWICH. 


[Bph  ij] 


JANUARY,  1913. 

AT  GREENWICH  APPARENT  NOON. 


I. 


Day  of 

the 
Week. 


Wed. 
Thur. 
Fri. 

Sat. 

SUN. 
Mon. 

Tues. 
Wed. 
Thur. 

Fri. 
Sat. 
SUN. 

Mon. 
Tues. 
Wed. 

Thur. 

Fri. 

Sat. 

SUN. 

Mon. 

Tues. 

Wed. 
Thur. 
Fri. 

Sat. 

SUN. 
Mon. 

Tues. 
Wed. 
Thur. 
Fri. 

Sat. 


I 


i^ 


I 

2 

3 

4 

5 
6 

7 
8 

9 

ID 
II 
12 

13 

14 
15 

i6 

17 
i8 

19 

20 
21 

22 

23 
24 

25 
26 

27 

28 
29 

30 
31 

32 


THE  SUN'S 


Apparent  Right 
Ascension. 


h     m         s 
84541.24 

850     6.25 

8  54  30.93 

8  58  55.25 

9  3  1917 
9    7  42.66 

9  12  5.70 
9  16  28.25 
9  20  50.27 

925  11.74 
9  29  32.64 

9  33  52.94 

938  12.60 
94231.60 

9  46  49.94 

951  7.59 
9  55  24.52 
9  59  40.72 


20  356.19 
20  8  10.90 
20  12  24.85 

20  16  38.03 
20  20  50.44 
20  25  2.07 

20  29  12.91 
20  33  22.97 
203732.24 

2041  40.73 
20  45  48.42 
20  49  55.30 
2054  1-37 

20  58  6.64 


DifiF.  for 
I  Hour. 


s 
1.050 

I  035 

1.020 

1.005 
0.988 
0.969 

0.949 
0.928 
0.905 

0.882 
0.858 
0.832 

0.805 
0.778 
0.749 

0.720 
0.690 
0.660 

0.629 

0-597 
0.565 

0.533 
0.501 

0.468 

0.435 
0.402 

0.369 

0.336 
0.303 
0.270 
0.236 


10.202 


Apparent  Decli- 
nation. 


// 


S.23  2  14.8 
2257  1 1.7 
22  51  41. 1 

22  45  43.2 
22  39  18. 1 
22  32  26.0 

22  25  7.2 
22  17  21.8 
22  9  lO.O 

22  032.1 
21  51  28.5 
21  41  59.4 

21  32  5.0 
21  21  45.7 
21  II   1.8 

20  59  53-5 

2048  21.2 

20  36  25.3 

2024  6.1 
20  II  24.0 

1958  19.2 
194452.0 

19  31    2.9 

19  16  52.2 

19     2  20.3 

184727.4 
1832  13.9 

18  16  40.2 
18    046.7 

174433.8 

17  28    1.9 
S.  17  II  II. 3 


DifF.for 
I  Hour. 


// 

+  12.06 
13.20 

14.34 

+  15-48 
16.61 

17.73 

+  18.84 
19.94 
21.03 

+  22.11 
23.18 
24.24 

+25.29 
26.32 

2734 

+  28.35 
29.34 
30.32 

+31.28 
32.23 
33.17 

+3409 
35.00 

35  90 

+36.77 

37.63 
38.48 

+39.31 

40.13 

40.93 
41.72 

+42.49 


Semidiam- 
eter. 


ft 


6  17.89 
6  17.89 
6  17.88 

6  17.87 
6  17.85 
6  17.83 

6  17.81 
6  17.78 

6  17.75 

6  17.72 
6  17.68 
6  17.63 

6  17.58 
6  17.52 
6  17.46 

6  17.40 

6  17.34 
6  17.27 

6  17.19 
6  17.10 
6  17.01 

6  16.91 
6  16.81 
6  16.70 

6  16.58 
6  16.46 
6  16.34 

6  16.20 
6  16.06 
6  15.92 
6  15.78 


16  15.63 


Sidereal 
Time  of 
Semidi- 
ameter 
Passing 

Me- 
ridian. 


8 
71.06 
71.02 
70.97 

70.92 
70.86 
70.80 

70.73 
70.66 

70.59 

70.52 

70.44 
70.36 

70.28 

70.19 
70.10 

70.01 
69.91 
69.81 

69.71 
69.61 
69.50 

69.40 
69.29 
69.18 

69.07 
68.96 
68.85 

68.74 
68.62 
68.51 
68.39 

68.28 


Bquation  of 

Time,  to  be 

Added  to 

Apparent 

Time. 


m 


8 


3  3352 

4  1.89 

4  29.93 

4  57.61 

5  24.91 
551.78 

6  18.18 
644.09 

7  9.49 

7  34.34 

7  58.61 

8  22.28 

8  45.32 

9  771 
9  29.42 

9  50.45 
o  10.78 

o  30.38 

0  49.23 

1  7-33 
I  24.67 

141.25 

1  57.06 

2  12.09 

2  26.34 
2  39.80 

2  52.48 

3  4.37 
3  15.47 
3  25.77 
3  35.26 


1343.94 


Diff. 

for 

z  Hour. 


.187 

•»75 
.161 

•145 
.128 

.110 

.090 
.069 
.046 


1.023 

0.999 
0.973 

0.946 
0.919 
0.891 

0.862 
0.832 
0.801 

0.770 

0-739 
0.707 

0.675 
0.643 
0.61 1 

0.578 

0.545 
0.512 

0.479 
0.446 

0.413 
0.379 


►.346   j 


NOTS. — ^The  mean  time  of  semidiameter  passing  the  meridian  may  be  foimd  by  subtracting  o*.i9  from  tht    j 

sidereal  time.  > 

The  sign  +  prefixed  to  the  hourly  change  of  declination  indicates  that  south  declinations  are  decreasing.    ;>, 


I 
2 

3 

4 

5 
6 

7 
8 

9 

lO 

II 

12 

13 
H 
15 

i6 

17 
i8 

19 

20 
21 

22 

ir.  23 

I24 

! 

iV.  f  26 

1.   27 

28 
29 

30 
31 


JANUARY,  1913. 

AT  GREENWICH  MEAN  NOON. 


8 


32 


THE  SUN'S 


Risht 


m 


8  45  40.58 

8  50  5-50 
8  54  30.10 

8  58  54.34 

9  3  18.18 
9     7  41.60 

9  12  4.56 
9  16  27.03 
9  20  48.97 

9  25  10.37 
9  29  31.20 

9  33  51-43 

9  38  11.02 
9  42  29.96 
9  46  48.24 

9  51  5.83 
9  55  22.71 
9  59  38.86 


20  3  54.28 
20  8  8.94 
20  12  22.84 

20  16  35.98 
20  20  48.35 
20  24  59.94 

20  29  10.75 
20  33  20.78 
20  37  30.02 

20  41  38.47 
20  45  46.13 
20  49  52.99 
20  53  59.05 

20  58     4.30 


Diff.  for 
I  Hotir. 


s 
1.046 

1.032 

I.017 

1.002 
0.985 
0.966 

0.946 
0.925 
0.903 

0.880 
0.856 
0.830 

0.803 
0.776 
0.747 

0.718 
0.688 
0.658 

0.627 

0-595 
0563 

0531 
0.499 

0.467 

0.434 
0.401 

0.368 

0.335 
0.302 

0.269 

0.236 


10.202 


Apparent  Decli- 
nation. 


S.  23  2  15.5 
22  57  12.6 
22  51  42.2 

22  45  44.5 
22  39  19.6 
22  32  27.7 

22  25  9.1 
22  17  23.9 
22   9  12.4 

22   O  34.9 

21  51  31.6 

21  42   2.8 

21  32  8.7 
21  21  49.7 
21  II   6.1 

20  59  58.1 
20  48  26.2 

20  36  30.7 

20  24  1 1.8 
20  II  30.0 

19  58  25.5 

19  44  58.7 
19  31  9.9 
19  16  59.5 

19  2  27.9 

18  47  35.3 
18  32  22.2 

18  16  48.8 
18  o  55.6 
17  44  43.0 
17  28  II. 3 


Difr.for 
z  Hour. 


+12.05 

13.19 
14.33 

+15.47 
16.60 

17.72 

+  18.83 

19.93 
21.02 

+22.10 

23.17 
24.23 

+25.27 
26.30 
27.32 

+28.33 
29.32 

30.30 

+31.26 
32.21 

33.15 

+34.07 
34.98 
35-88 

+36.76 
37.62 
38.47 

+39.30 
40.12 
40.92 
41.71 


S.  17  II  20.9  +42.48 


Bquation  of 
Time  lobe 
Subtracted 

from 
Mean  Time. 


m        s 

3  33.45 

4  1.81 

4  29.85 

4  57.53 

5  24.81 

5  51.67 

6  18.07 

6  43.98 

7  9.37 

7  34.21 

7  58.47 

8  22.14 

8  45.18 

9  7.57 
9  29.28 

9  50.31 
10  10.63 

10  30.23 

10  49.09 

11  7.19 
II  24.54 


Diff.  for 
X  Hour. 


II 
12 


56.94 
11.97 


12  26.22 
12  39.69 
12    52.38 


II    41.13     0.675 


.187 

•175 
.161 

.145 
.128 

.110 

.090 
.069 
.046 


1.023 
0.999 

0.973 

0.946 
0.919 
0.891 

0.862 
0.832 
0.801 

0.770 

0.739 
0.707 


0.643 
0.61 1 

0.578 

0.545 
0.512 

13      4.27     0.479 

13  1537  j  0.446 
13  25.67  0.413 
13    35.17     0.379 

13    43.86     0.346 


j^ — Xhe  aemidiameter  for  mean  noon  may  be  assumed  the  same  as  that  for  apparent  noon. 
The  sign  +  prefixed  to  the  hourly  change  of  declination  indicates  that  south  declina- 
tsoos  are  dccrcaainc. 


Sidereal  Time, 

or  Right  A8cen> 

sion  of  Mean 

Sun. 


m 


8  42 
8  46 
8  50 


7.14 

3.69 
0.25 


8  53  56.81 

8  57  53-37 
9.  I  49.93 

9  5  46.49 
9  9  43.05 
9  13  39.60 

9  17  36.16 
9  21  32.72 
9  25  29.28 

9  29  25.84 
9  33  22.40 
9  37  18.96 

9  41  15.51 
9  45  12.07 

9  49  8.63 

9  53  5.19 

9  57  1.74 
20  o  58.30 

20  4  54.86 
20  8  51.42 
20  12  47.98 

20  16  44.53 
20  20  41.09 
20  24  37.65 

20  28  34.20 
20  32  30.76 
20  36  27.32 
20  40  23.88 

20  44  20.43 


Diff.  for  I  Hour. 

+9'.856S. 
(Table  III.) 


JANUARY,  1913.  UI. 


IV. 


JANTJARY,  1913. 

GREENWICH  MEAN  TIME. 


8 
0 


9 
■ 


THE  MOON'S 


SBMIDIAMETER. 


HORIZONTAL  PARALLAX. 


UPPBR  TRANSIT. 


AGB. 


I 
2 

3 

4 

5 
6 

7 
8 


10 

II 

12 

13 
H 
15 

i6 

«7 
i8 

20 
21 

22 

23 
24 

25 
26 

27 

28 

29 
30 

31 


Noon. 


re 


5  411 
5  31.4 
5  22.4 

5  14-3 
5     6.9 

5     0-3 

4  54.7 

4  500 
4  46.6 

4  44.8 
4  44.7 
4  46.9 

4  514 

4  58-6 

5  8.4 

5  20.7 
5  351 
5  507 


6 
6 
6 

6 
6 
6 


6.6 
21.2 

33.1 

40.8 

43.3 
405 


6  33.0 
6  21.9 
6     8.6 


54-4 
40.7 
5  27.9 
5  i6-7 


5 
5 


Midnlffht. 


Noon. 


ft 


ff 


32  I  15     7-2 


5  36.2 

5  26.8 

5  18.2 

5  10.5 

5  3-5 

4  57.4 

4  52.2 

4  48.1 

4  45.5 

4  44.5 

4  45-5 

4  48.8 

4  54.7 

5  3-2 
5  14-3 

5  27.7 

5  42.8 

5  58.7 

6  14.2 
6  27.6 

6  37-5 

6  42.7 

6  42.6 

6  37-3 

6  27.8 

6  15.4 

6  1.5 

5  47-5 

5  34.1 

5  22.1 

5  "8 


15     31 


57  28.11 
56  52.36 
56  19.43 

55  49.50 
55  22.49 
54  58.44 

54  37.65 
54  20.60 

54  8.15 


54 
54 
54 


1.29 
1. 17 

8.99 


54  25.75 

54  52.06 

55  28.06 

56  13.20 

57  5.87 

58  3.37 

59  1.54 

59  55.27 
6038.80 

61  6.97 
61  16.32 
61  6.14 

60  38.49 
59  57-66 
59  8.84 

58  17.05 
57  26.36 
56  39.63 
55  58.53 

55  23.73 


Diff.  for 
z  Hour. 


-I-54I 
1.433 
1.309 

-1. 185 
1.065 

0.937 

-0.793 
0.621 
0.410 

-0.154 

+O.I53 
0.505 

+0.894 
1.299 
1.698 

+2.053 
2.319 
2.442 

+2.372 
2.066 
1.526 

+0.797 

-0.022 

0.81 1 

-1.463 
1.905 

2.129 

— 2.i6o 
2.046 

1.838 
1.582 

-i.3>7 


Midnight. 


// 


57  9.91 
56  35.52 
56    4.09 

55  35.64 
55  10.08 
54  4761 

54  28.61 

54  13.74 
54  3.95 

54  0.31 
54  4.02 
54  16.20 

54  37.69 

55  8.86 

55  49.56 

56  38.73 

57  34.24 

58  32.67 

59  29.32 

60  18.67 
6055.08 

61  14.11 
61  13.60 
60  54.27 

60  19.40 
59  33.92 
58  43.03 

57  51.36 
57  2.37 
56  18.31 
55  40.33 

55    8.73 


Diff.  for 
I  Hour. 


Meridian  of 
Greenwich. 


// 


-1.490 

1. 37 1 
1.246 

-1. 125 
1.002 
0.866 

—0.712 
0.521 
0.288 

-0.007 

+0.324 

0.697 

+1.095 

1. 50 1 
1.884 

+2.199 

2.403 
2.433 

+2.249 
1.824 
1. 180 

+0.390 

—0.428 

1. 161 

—1. 711 
2.044 
2.165 

—2.116 

1.95 1 
1. 714 

1.450 
-1. 184 


h       ni 

19  49.6 

20  39.5 

21  31.6 

22  25.4 

23  19.6 
6 

O   12.6 

I    3.0 
I  50.1 


34.0 

15.4 
55.0 

34.1 
13.7 
55.3 

40.0 

29.4 

8  24.4 


2 

3 
3 

4 
5 
5 

6 
7 


9 
o 

I 

2 

3 
4 


25.0 

29.7 
35.2 

38.4 
37.2 

31.4 


5  22.1 

6  10.5 

6  58.3 

7  46.6 

8  36.3 

9  28.0 

20  21.2 


21    15.1 


Diff.  for 
I  Hour. 


Noon. 


m 
2.04 

2.12 

2.21 

2.26 
2.24 


2.16 
2.04 
1.89 

1.77 
1.68 

1.63 

1.63 
1.68 

1.79 

1-95 
2.17 

2.41 

2.63 

2.73 
2.70 

2.54 

2.35 
2.18 

2.06 

1.99 
2.00 

2.04 
2. II 
2.19 
2.24 

2.24 


d 

?3.8 
24.8 
25.8 

26.8 
27.8 
28.8 

o. 
I. 

2. 
3. 

4- 
5- 

6. 

7. 
8. 

9. 
10. 

II. 

12. 

13. 
14. 

15. 
16. 

17. 

18. 
19. 
20. 

21. 
22. 

23. 
24. 

25.1 
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VL 


JANUARY,  1918. 


GREENWICH  MEAN  TIME. 


THE 

MOON*S  RIGHT  ASCENSION  AND  DECLINATION. 

Diff. 

Diff. 

Difif. 

Diff. 

Hoar. 

Right  Ascension. 

for 

DsclinatioiL 

for 

Hoar. 

Right  Ascension. 

for 

Declination. 

for 

zMin. 

iMin. 

iMin. 

X  Min. 

su 

NDA\ 

'5. 

TUESDAY  7. 

b    m        • 

s 

•         t         m 

ff 

h     m       8 

8 

•        »            n 

m 

0 

17  26  45.96 

3.34S5 

S.28    4  38.2 

a.  479 

0 

19  17  57.01 

3.3496 

S.27    11    55.5 

4.534 

I 

17  29     6.70 

3.3438 

28    7    2.4 

3.337 

I 

19  20  11.86 

3.3454 

27    7  20.1 

4.657 

2 

17  31  27.46 

«.S46« 

28    9  17.5 

3.176 

2 

19  22  26.46 

3.34x3 

27    2  36.7 

4.789 

.   3 

17  33  48.24 

a-34GS 

28  II  23.5 

3.034 

3 

19  24  40.80 

8.2369 

26  57  45-4 

4.920 

4 

17  36    9.02 

a.  3464 

28  13  20.4 

1.873 

4 

19  26  54.89 

3.3336 

26  52  46.3 

5.049 

5 

17  38  29.81 

3.3464 

28  15    8.2 

X.731 

5 

19  29    8.71 

3.aa8x 

26  47  39.5 

5.178 

6 

17  40  50.59 

3.346* 

28  16  46.9 

1.569 

6 

19  31  22.26 

3.3336 

26  42  24.9 

5.307 

7 

1743  11-36 

a. 3460 

28  18  16.5 

1.417 

7 

19  33  35.54 

3.3191 

26  37    2.6 

5.435 

8 

1745  32-" 

a. 3457 

28  19  37.0 

1.367 

8 

19  35  48.55 

8.3146 

26  31  32.7 

5.56a 

9 

17  47  52.85 

a. 3453 

28  20  48. 5 

I.IZ5 

9 

19  38    1.29 

t.3099 

26  25  55.2 

5.687 

10 

17  50  13.55 

a. 3448 

28  21  50.8 

0.96a 

10 

19  40  13.74 

3.3053 

26  20  10.3 

5.81X 

IX 

17  5«  34.  aa 

t.3441 

28  22  44.0 

0.8X3 

II 

19  42  25.91 

3.3004 

26  14  17.9 

5.936 

12 

17  54  54.84 

a.  343a 

28  23  28.2 

0.661 

12 

19  44  37.79 

3.1956 

26    8  18.0 

6.059 

13 

17  57  15.41 

3.3414 

28  24    3.3 

0.509 

13 

19  46  49.38 

3.1908 

26    2  10.8 

6.181 

H 

17  59  35-93 

a.3415 

28  24  29.3 

0.358 

14 

19  49    0.69 

3.1860 

25  55  56.3 

6.3O8 

15 

18     I  56.39 

3.3404 

28  24  46.3 

0.308 

15 

19  51  11.70 

3.181X 

25  49  34-6 

6.423 

i6 

18    4  16.78 

S.339> 

28  24  54.3 

-0.037 

16 

19  53  22.42 

3.176X 

2543    5.7 

6.541 

I? 

18    6  37.09 

a. 3378 

28  24  53.2 

-H).093 

X7 

19  55  32.83 

3.X711 

25  36  29.7 

6.659 

i8 

18    8  57«32 

a.  3365 

28  24  43. 1 

0.343 

18 

19  57  42.95 

3.1668 

25  29  46.6 

6.777 

19 

18  II  17.47 

3.3350 

28  24  24.0 

0.39a 

19 

19  59  52.77 

3.1611 

25  22  56,5 

6.893 

20 

18  13  37-52 

a.3333 

28  23  56.0 

0.54a 

20 

20    2    2.28 

3.1560 

25  15  59-5 

7.008 

2Z 

18  15  57-47 

a. 3317 

28  23  19.0 

O.G93 

21 

20    4  11.49 

3.X509 

25    8  55.6 

7.138 

22 

18  18  17.32 

t.3a98 

28  22  33.0 

0.840 

22 

20    6  20.39 

a. 1457 

25    I  44.8 

7.836 

23 

18  20  37.05 

3.3379 

S.28  21  38.2 

0.988 

23 

20    8  28.98 

3.X407 

S.24  54  27.3 

7.348 

MC 

)NDA^ 

1  6. 

WED 

NESD 

AY  8. 

0 

18  22  56.67 

3.3359 

S.28  20  34.4 

1.137 

0 

20  10  37.27 

a. 1355 

S.24  47    3-0 

7.460 

I 

18  25  16.16 

a.  3337 

28  19  21.8 

1.384 

I 

20  12  45-24 

3.X303 

24  39  32. 1 

7.570 

2 

18  27  35.52 

3.33x6 

28  18    0.3 

1.43a 

2 

20  14  52.90 

2.135X 

24  31  54-6 

7.679 

3 

18  29  54-75 

3.319a 

28  16  30.0 

1.578 

3 

20  17    0.25 

3.1x98 

24  24  10.6 

7.787 

4 

18  32  13.83 

a.  3167 

28  14  50.9 

1.734 

4 

20  19    7.28 

3.1146 

24  16  20. 1 

7.896 

5 

18  34  32.76 

t.3i4a 

28  13    3.1 

X.869 

5 

20  21  14.00 

3.1094 

24    8  23.1 

8.003 

6 

18  36  51.53 

3.31x6 

28  II    6.6 

8. 014 

6 

20  23  20.41 

3.1041 

24    0  19.8 

8.X07 

7 

18  39  10.15 

a.  3090 

28    9    1.3 

a.  159 

7 

20  25  26.49 

3.0988 

23  52  10.2 

8.813 

8 

18  41  28.61 

a.  3063 

28    6  47.4 

3.304 

8 

20  27  32.26 

3.0936 

23  43  54-4 

8.315 

9 

18  43  46.89 

a.3033 

28    4  24.8 

3.448 

9 

20  29  37.72 

2.0883 

23  35  32.4 

8.417 

lO 

18  46    4.99 

3.3003 

28    I  53.6 

a.  591 

10 

20  31  42.86 

a. 0830 

23  27    4-3 

8.5x9 

II  ,   i8  48  22.91 

a.a97a 

27  59  13-9 

a.  733 

II 

20  33  47.68 

3.0777 

23  18  30.1 

8.619 

12 

18  50  40.65 

3.3940 

27  56  25.6 

a.  876 

12 

20  35  52.18 

3.0734 

23    9  50.0 

8.718 

13 

18  52  58.19 

3.2907 

27  53  28.8 

3.017 

13 

20  37  56.37 

3.0673 

23    I    3.9 

8.817 

14 

18  55  15-53 

a. 3873 

27  50  23.6 

3.157 

14 

20  40    0.24 

3.0618 

22  52  12.0 

8.9x4 

15 

18  57  32.67 

3.8840 

27  47  lO.O 

3.397 

15 

2042    3-79 

2.0566 

22  43  14.2 

9.  01 1 

16 

18  59  49.61 

3.3803 

27  43  48.0 

3.436 

16 

2044    7.03 

3.05x3 

22  34  10.7 

9.106 

17 

19    2    6.33 

3.3768 

27  40  17.7 

3.574 

17 

20  46    9.95 

3.0461 

22  25    1.5 

9.300 

18 

19    4  22.83 

a.a73a 

27  36  39- 1 

3.71a 

18 

20  48  12.56 

3.0409 

22  15  46.7 

9.293 

19 

19    639.11 

3.3694 

27  32  52.2 

3.850 

19 

20  50  14.86 

3.0357 

22    6  26.3 

9.386 

20      19     8  55.16 

3.1656 

27  28  57. 1 

3.987 

20 

20  52  16.84 

a.  0304 

21  57    0.4 

9.477 

21      19  II  10.98 

3.36x7 

27  24  53.8 

4.133 

21 

20  54  18.51 

3.0253 

21  47  29.0 

9.567 

22 

19  13  26.57 

a. 8577 

27  20  42.4 

4.257 

22 

20  56  19.87 

3.oaoi 

21  37  52.3 

9.657 

23 

19  15  41-91 

3.3537 

27  16  23.0 

4.391 

23 

20  58  20.92 

2.0x49 

21  28  10.2 

9.746 

24 

19  T^l  57-OI 

8.3496 

S.27  11  55-5 

4.514 

24 

21    0  21.66 

a.ou97 

S.21  18  22.8 

9.833 

jANiiAaY,  1913.  vn. 
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THE  MOON'S  RIGHT  ASCENSION  AND  DECLINATION. 


Hotir.  Right  Ascension. 


DiflF. 

for 

I  Min. 


Declination. 


O 
I 

a 

3 

4 

5 
6 

7 
8 

9 

lO 

II 

12 

13 

15 
i6 

17 
i8 

19 

20 
21 
22 
23 


O 

I 

2 

3 

4 

5 
6 

7 
8 

9 

lO 

II 

12 

13 

14 

15 
16 

17 
18 

19 
20 

21 

22 

23 
24 


7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 

7 

8 

8 
8 
8 


m 

6 

8 

II 

14 

17 

19 
22 

25 

28 

30 

33 

36 

39 
41 
44 
47 
50 
52 

55 

58 

I 

3 
6 

9 


TUESDAY  21. 

O  '  H 

N.27  36  II. 7 
27  31  20.1 
27  26  15.8 
27  20  58.8 
27  15  29.2 
27  9  47.0 
27  3  52.2 
26  57  450 
26  51  25.3 
26  44  53.2 
26  38  8.8 
26  31  12.2 
26  24  3.4 
26  16  42.4 
26  9  9.4 
26    I  24.5 

25  53  27.7 
25  45  19.0 

25  36  58.6 

25  28  26.6 

25  19  43.0 
25  10  48.0 

25    I  41.6 

N.24  52  24.0 

WEDNESDAY  22. 


s 

8 

1.65 

a.7803 

48.42 

a.7787 

35-09 

3.7766 

21.64 

«.7747 

8.06 

2.7724 

54.33 

2.7698 

40.44 

a.7^a 

26.39 

2.7643 

12.16 

2.761a 

57.74 

a. 7579 

43.11 

«.7544 

28.27 

2.7508 

13.21 

a. 7470 

57.91 

a. 7429 

42.36 

•.7387 

26.56 

«.7344 

10.49 

a. 7299 

54.15 

2.7232 

37.52 

a.  7204 

20.60 

t.7154 

3.37 

a.  7103 

45.84 

a.  7038 

27.99 

a.  6998 

9.81 

a.C942 

8  II 
8  14 

817 
8  19 
8  22 
825 
8  27 
830 

833 
835 
838 

8  41 

843 
846 

848 

851 

854 
856 

859 

9  I 
9  4 
9  6 
9  9 
9  II 
9  14 


51.29 

32.43 
13.22 

53.65 
33.72 
13.42 

52.74 
31.68 

10.23 

48.39 
26.16 

3.52 
40.47 
17.01 

53.14 

28.85 

4.13 

38.99 

13.43 

47.44 
21.01 

54.15 
26.85 

59.12 
30.95 


2.6885 
2.68a7 
a. 6768 
a.6708 
2.6647 
t.6383 
s.6saa 

a.6457 
a. 639a 
9.6387 
a.626x 
2.6192 
a.6ia4 
a. 6036 

2.5987 
9.59x6 
a. 5845 

«.5775 
a. 5704 
8.5638 

«.5559 
8.5487 
a. 5414 
a. 5342 
8.3268 


N.24 

24 

24 
24 

24 

23 

23 

23 

23 

23 
22 

22 

22 

22 

22 

21 

21 

21 

21 

21 

20 

20 

20 

20 

N.20 


42  55-2 
33  15.4 

23  24.6 
13  22.9 

3  10.5 

52  47.5 

42  14.0 
31  30.1 

20  35.9 

931.6 

58  17.2 

46  52.8 
35  18.7 

23  34.9 
II  41.6 

59  38.8 

47  26.7 
35  5.5 
22  35.3 

9  56.2 

8.3 
11.8 

6.8 

17  53.5 
432.0 


Diff. 

for 

X  Min. 


57 
44 
31 


4.753 
4.966 

5.177 
5.388 

5.598 
5.808 
6.017 

6.884 

6.43a 
6.637 

6.842 

7.045 
7.848 

7.450 
7.649 

7.848 

8.046 
8.842 
8.437 

8.^ 
8.829 
9.01a 
9*aoo 

9.387 


9.57a 
9.755 
9-937 
XO.X17 
10. 895 
10.471 
10.645 
10.817 
XO.987 
11.X56 
IX. 323 
11.487 
11.649 
XI. 809 
XI. 967 

12.184 

I a. 877 
18.488 

12.577 
12.725 
12.870 
13. 0x2 

X3.i5« 
13.990 
X3*4a6 


Hoar. 


Right  Ascension. 


for 
I  Min. 


Declination. 


O 

I 
2 

3 

4 

5 
6 

7 

8 

9 
10 

II 

12 

13 

14 

15 
16 

17 

18 

19 
20 

21 

22 

23 


o 
I 

2 

3 
4 

5 

6 

7 
8 

9 
10 

II 

12 

13 

14 

15 
16 

17 
18 

19 
20 

21 

22 
23 
24 


h 

9 

9 

9 

9 

9 

9 

9 

9 

9 

9 

9 

9 

9 

9 

9 

9 

9 

9 

9 
o 

o    3 

o    5 

o    8 

o  10 


THURSDAY 

N. 


m      8 

14  30.95 
17  2.34 
19  33.28 

22  3-79 
24  33-86 

27  3.48 
29  32.66 
32    1. 41 

34  29.71 
36  57.57 
39  24.99 
41  51.98 
44  18.53 

46  44.^5 
49  10.33 
51  35.58 
54  0.40 
56  24.80 
58  48.78 
I  12.34 

35.47 
58.19 

20.50 

42.40    8.36x6  N. 

FRIDAY  24 

3.89     8.3548  N. 
24.98 

45.67 

5.97 

25.87 


8 

a. 5868 
8.5x94 
8.5191 

9.5048 

2.4974 
a.4900 

8.4897 

a. 4754 
a. 4680 

9.4607 

a.  4534 
9.4468 

9.4389 

9.4317 
9.4844 
9.4178 
8.4x08 
9.4038 
a.  3968 
8.3891 
8.3891 
8.3758 
9.3684 
8.36x6 


23. 

e       ' 

20      4 

9  51 

9  37 

9  23 

9    9 

855 
841 

8  27 

813 
58 

43 


o  13 

o  15 
o  17 

o  20 

O  22 

o  24 
o  27 
o  29 
o  31 

033 

o  36 

038 

o  40 

043 

045 
047 

049 

o  52 

54 

56 

58 

I 

3 
5 
7 


45.39 

4.52 

23.28 

41.66 

59.67 

17.31 

34.59 

51.51 
8.08 

24.31 
40.19 

55.73 
10.94 

25.82 

40.38 

54.62 

8.54 
22.16 

35.48 
48.50 


a.  3548 
8.3489 
8.5416 
9.3350 
9.3985 

9.3981 

a. 3157 
9.3095 

9.303a 

8.8971 

8.89x0 
a. 3850 
2.8791 
9.9733 
8.3676 
8.86x8 
8.9568 
9.8507 

a. 3453 
9.8400 
8.8347 

8.8995 

8.9945 

3.8X95 
3.8X46 


7 

7 

7 

7 
6 

6 

6 

6 

5 
5 
5 
5 
4 
4 


29 
14 
59 
44 
29 
14 
58 

43 

27 
12 

56 
40 

24 

8 
52 
36 
ao 

4 

48 

31 
15 
58 
42 

25 

8 


N. 


O  52 

035 

o  18 

O      I 

9  44 
927 
9  10 

853 
836 
8  19 
8    2 

7  45 
7  27 


32.0 

2.4 

24.8 

39.4 

46.4 

45.9 
38.0 

22.9 

0.7 

31.5 

55.5 
12.9 

23.7 
28.1 

26.3 

18.4 

4.5 
44.8 

19.5 
48.6 

12.3 

30.7 

43.9 
52.2 


55.7 

54.4 
48.6 

38.4 

23.9 

5.2 

42.5 

15.9 

45.5 
II. 6 

34.2 

53.4 

9.4 

22.3 

32.2 

39.3 
43.8 
45.6 
45.0 
42.1 

36.9 
29.7 

20.5 

9.5 
56.8 


Diff. 

for 

I  Min. 


I3.4a6 
13.560 
X3.698 
X3.890 

13.946 
14.070 

14.19a 

14.3x1 
14.438 

14.543 
X4.655 

14.765 
X4.873 
14.978 
15.081 
15.189 
15.980 

15.375 
15. 468 
15.560 
15.649 

15.737 
15. 891 
X5.901 


15.988 
16.059 
X6.X33 
X6.906 
16.877 

X6.345 
X6.4XX 

X6.475 
X6.536 
X6.594 
16.653 
16.707 

X6.759 
X6.816 

16.858 
16.903 

16.947 
16.990 
17.039 
17.067 
17.103 
X7.X37 
X7.X68 

17.197 
X7.ta5 
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JANUARY,  1913. 


XI. 


GREENWICH  MEAN  TIME. 


THE  MOON'S  RIGHT  ASCENSION  AND  DECLINATION. 


Dift 

DiflF. 

Diff. 

Dtff. 

Hour. 

Right  Atcensioa. 

for 
I  MiiL 

Declination. 

for 
I  Min. 

Hoar. 

Right  Aacenaion. 

for 
iMIo. 

Declination. 

for 
I  If  in. 

SATURDAY  25. 

MONDAY  27. 

b     m       8 

8 

0      »       f 

M 

h     m      8 

a 

0          *           n 

«* 

O 

n    7  48.50 

3.3146 

N.  7  27  56.8 

17.335 

0 

12  50  13.77 

3.0888 

S.   6  16  14.3 

x6.49a 

1 

II  10     1.23 

a.aog7 

7  1042.5 

i7.«5i 

I 

12  52  19.09 

3.0885 

6  32  42.3 

16.440 

2 

II  12  13.67 

2.8050 

6  53  26.7 

17.374 

2 

12  54  24.39 

3.088a 

649    7.1 

16.386 

3 

II   14  25.83 

3.2004 

6  36    9.6 

17.396 

3 

12  56  29.67 

a.0879 

7    5  28.6 

16.331 

4 

II  16  37' 72 

a.  1958 

6  18  51.2 

17.317 

4 

12  58  34.94 

3.0877 

7  21  46.8 

16.175 

5 

11  18  49.34 

3.1914 

6    I  31.6 

17.334 

5 

13     040.20 

3.0877 

7  38    1.6 

x6.ai7 

6 

II  21      0.69 

3.1871 

5  44  II. I 

17.349 

6 

13      245.47 

3.0878 

7  54  12.9 

16.158 

7 

II  23  11.78 

3.1838 

5  26  49.7 

17.363 

7 

13    4  50.74 

3.0879 

8  10  20.6 

16.099 

8 

II  25  22.62 

3.1787 

5    927.5 

17.376 

8 

13    6  56.02 

3.0881 

8  26  24.7 

X6.038 

9 

II  27  33.22 

«.I746 

4  52    4.6 

17.386 

9 

13    9    1. 31 

a. 0883 

8  42  25.2 

15.976 

lO 

"  «9  43.57 

3.1706 

4  34  41.2 

17.394 

10 

13  II    6.62 

3.0887 

8  58  21.9 

15.91a 

II 

II  31  53-69 

t.1667 

4  17  17-3 

17.40X 

II 

13  13  11.96 

3.0893 

9  14  14.7 

15.847 

12 

II  34    3.57 

3.1698 

3  59  53.1 

17.405 

12 

13  15  17.32 

3.0897 

930    3.6 

15.78a 

13 

II  36  13.23 

«.I59« 

3  42  28.7 

X7.408 

13 

13  17  22.72 

a.0902 

94548.5 

15.714 

14 

II  38  22.67 

«.i556 

3  25    4.1 

17.409 

14 

13  19  28.15 

3.0909 

10    I  29.3 

15.846 

^5 

II  40  31.90 

s.isti 

3    7  39.6 

17.408 

15 

13  21  33.63 

a.0917 

10  17    6.0 

15.577 

i6 

II  42  40.92 

3.1487 

2  50  15.1 

17.407 

16 

132339.15 

2.0934 

10  32  38.5 

15.507 

17 

II  44  49-74 

3. 145s 

2  32  50.8 

17.403 

17 

13  25  44.72 

a.0933 

10  48    6.8 

15.435 

z8 

114^  58.36 

3.I4SI 

2  15  26.8 

17.597 

18 

13  27  50.35 

3.0943 

II    3  30.7 

15.368 

19 

II  49    6.79 

3.1390 

I  58    3.2 

17.389 

19 

13  29  56.04 

3.0953 

II  18  50.2 

15.387 

20 

II  51  15.04 

3.1360 

I  40  40. 1 

17.379 

20 

13  32    1.79 

a.  0963 

II  34    5.2 

X5.3I3 

21 

II  5323.11 

3.1330 

I  23  17.7 

17.368 

21 

13  34    7.60 

3.0975 

II  49  15-7 

15.137 

22 

II  5531.00 

3.1303 

I    5  55.9 

17.357 

22 

13  36  13.49 

3.0987 

12    4  21.6 

15.059 

23 

II  57  38.73 

3.1374 

N.  0  48  34.9 

17.343 

23 

13  38  19.45 

3.1001 

S.  12  19  22.8 

14.981 

SU 

NDAV 

'  26. 

TU] 

ESDA^ 

y  28. 

O 

II  5946.29 

3.X347 

N.  0  31  14.8 

17.336 

0 

13  40  25.50 

3.1015 

S.  12  34  19-3 

14.901 

I 

12    I  53.70 

3.X3t3 

N.  0  13  55.8 

17.308 

I 

13  42  31-63 

3.1039 

12  49  10.9 

14. 830 

2 

12    4    0.96 

3.XI97 

S.  0    3  22.2 

17.390 

2 

13  44  37.85 

3.1045 

13    3  57.7 

14.738 

3 

12    6    8.07 

3.1173 

0  20  39.0 

17.368 

3 

134644.17 

a.  1061 

13  18  39.5 

14.655 

4 

12    8  15.04 

3.1X51 

0  37  54.4 

17.246 

4 

13  48  50.58 

3.1077 

13  33  16.3 

«4.57l 

5 

12  10  21.88 

3.x 139 

055    8.5 

17.933 

5 

13  50  57.09 

3.1093 

13  47  48.0 

14.487 

6 

12  12  28.59 

3.XXO6 

I  12  21. 1 

17.197 

6 

13  53    3-70 

3.1XX1 

14    2  14.6 

14.401 

7 

12  14  35.18 

3.1068 

I  29  32.1 

17.170 

7 

13  55  10.42 

3.1X89 

14  16  36.1 

14.3x3 

8 

12  16  41.65 

3.XO69 

I  46  41.5 

17.14a 

8 

13  57  17.25 

3.1147 

14  30  52.3 

M.tas 

9 

12  18  48.01 

a.iojt 

2    349.2 

17.113 

9 

13  5924-19 

3.1167 

1445    3-1 

14.136 

lO 

12  20  54.27 

3.10S4 

2  20  55.0 

17.081 

10 

14    I  31.25 

2.X187 

14  59    8.6 

14.046 

II 

12  23    0.42 

2.10x7 

2  37  58.9 

17.047 

II 

14    3  38.43 

2.1307 

15  13    8.6 

13.955 

12 

12  25    6.48 

9.100C 

2  55    0.7 

17.012 

12 

14    545.74 

2.1238 

1527    3.2 

i3.8Sa 

13 

12  27  12.45 

3.0988 

3  12    0.4 

16.977 

13 

14    753-17 

2. 1249 

15  40  52.2 

13.7^ 

14 

12  29  18.34 

3.0975 

3  28  58.0 

16.941 

14 

14  10    0.73 

3.1373 

15  54  35.5 

13.675 

15 

12  31  24.15 

2.0962 

3  45  53.3 

16.903 

15 

14  12    8.43 

2.1394 

16    8  13.1 

13.579 

i6 

12  33  29.88 

t.0949 

4    2  46.2 

16.861 

16 

14  14  16.26 

2.1317 

16  21  45.0 

13.483 

17 

123535.54 

2.0959 

4  19  36.6 

16.819 

17 

14  16  24.23 

8.1340 

16  35  II. I 

13.386 

i8 

12  37  41.15 

3.0930 

4  36  24. 5 

16.777 

18 

14  18  32.34 

2.1364 

16  48  31.3 

X3.a87 

19 

12  39  46.70 

a. 0931 

4  53    9.8    16.733 1 

19 

14  20  40.60 

a. 1388 

17    I  45.6 

13.X88 

20 

12  41  52.20 

3.09x3 

5    9  52.4 

16.887 

20 

14  22  49.00 

a. 1413 

17  14  53-9 

13.088 

ai 

12  43  57-65 

2.0905 

5  26  32.3 

16.640 

21 

14  24  57.56 

a. 1439 

17  27  56.2 

xa.987 

22 

12  46    3.06 

3.089B 

5  43    9-3    16.598 

22 

14  27    6.27 

3.1464 

17  40  52.4 

18. 885 

23 

12  48    8.43 

3.089* 

5  59  43.3     »6-54t 

23 

1429  15-13 

2.1490 

17  53  42.4 

xa.;6a 

24 

12  50  13.77 

3.0888 

S.  6  16  14.3 

i6.49»  1 

24 

14  31  24.15 

3.1517 

S.  18    626.2 

13.^ 

xn. 
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GREENWICH  MEAN  TIME. 


THE  MOON»S  RIGHT  ASCENSION  AND  DECLINATION. 


Hosr^iRlchtAi 


kion. 


for 
I  Min. 


Declination. 


O 
I 

2 

3 

4 

S 

6 

7 

8 

9 

10 

II 

12 

H 

IS 

16 

17 
18 

19 
20 

21 


«3 


o 

I 

2 

3 

4 

5 
6 

7 
8 

9 
10 

II 

12 

13 
H 

15 

16 

18 
19 

20 
21 
22 

23 
24 


WEX)NESDAY 

h     m        s  s 

14  31   24.15  a.x5i7  S. 

14  33  33-33  a"543 

14  35  42.67  «.I570 

14  37   52.17  «-»597 

14  40       1.84  «.iG«s 

14  4a   1 1.67  a.i65a 

14  44  21.67  ««i6Bi 

14  46  31.84  a.  17x0 

14  48  42.19  »-Z739 

14  50  52.71  ««"767 

»4  53      3-40  ••»797 

14  55  14-27  «-«8«« 

14  57   25.31  I.X855 

14  59  36.53  *-i«5 

15  1  47.93  «'»»»5 
15  3  59-51  a.  IMS 
15  6  11.27  a.  1975 
15     8  23.21  a.aoo6 

15  10  35-34  a*«03< 

15  12  47.64  a.ao66 

15  15      0.13  a.ao97 

15  17   i2.8o  a.aza7 

15  19  25.65  a.ai57 

15  21   38.69  «.ai88 


9 
9 
9 
9 


29. 

e       * 

B    6 

8  19 

831 

843 
856 

9  8 
ao 

32 

44 

56 

20    7 

20  19 

20  30 

20  42 
2053 

21  4 

15 
26 

36 

47 

57 
8 

18 

S.22  28 


21 
21 
21 
21 
21 
22 
22 


THURSDAY  30. 


15  23  51-91 
15  26  5.31 
15  28  18.89 
15  30  32-66 
15  32  46-61 
15  35  0-73 
15  37  »5-03 
15  39  29-51 
15  41  44-17 
15  43  59-00 
15  46  I4-OI 
15  4S  29.  19 

15  50  44-55 
15  53     0.07 

15  55  15-77 
15  57  31-63 

15  59  47-05 

16  2  3-S4 
16  4  20.18 
16  6  36.69 
16  8  53-35 
16  II  10.16 

16  13  27-1* 
16  15  44-22 
16  18      1-47 


a.oait 
a.  884! 
a.aa79 

t.2310 

a. 2339 
a.s36t 
••ajgS 

a.a«a8 

2.8457 
2.%87 

2.asx6 

2.aS45 

a.a57S 
a.26aa 
a.a63D 
t-a657 
8.a68« 
t.a7ii 

a.a737 
3.8764 
a. 2789 
a.a8i4 
•.2838 
a  2862 
a.a887 


S.22  38 
22  48 

22  58 

23  7 
23  17 

23  26 

2335 

2344 

23  53 

24  2 

24  II 
24  19 
24  28 

2436 
2444 

24  52 

25  o 
25    8 

25  15 
2523 
2530 
2537 
2545 
25  51 
S.25  58 


26.2 

3.7 
34-9 
59.8 
18.2 

30.1 

35-5 
34.2 

26.3 

11.7 

50-3 
22.1 

47.0 

5.0 

16. 1 

ao.i 

17.1 

6.9 

49.6 

25.0 

53-2 
14.0 
27.5 

33-5 


32.1 
23.2 
6.7 
42.6 
X0.9 

315 

44-3 

49.3 

46.5 

35.9 

17.3 
50.8 

16.3 

33.7 

43.1 
44.4 

37-5 
22.5 

59.2 

27.6 
47.8 
59-6 

3.1 

58.2 

44.8 


Diff. 

for 

tMin. 


ia.677 
X2.57a 
ia.467 
X2.s6i 
xa.asa 
xa.X44 
".034 
".923 
ii.8ia 
ZX.700 
X1.587 
".47a 

11.357 
11.248 
xi.xa6 
xi.ooB 
X0.890 
X0.77X 
10.651 
X0.530 
Z0.406 
io.a86 
xo.x6e 
X0.03B 


9.914 
9.788 

9.662 
9*535 
9.407 
9.278 
9.X48 
9.0x8 
8.888 

8.757 
8.624 
8.492 

8.337 
8.823 
8.089 

7.953 
7.817 
7.681 

7.543 
7.405 
7.867 
7.127 
6.988 
6.847 
6.707 


Hour. 


Right  Ascension. 


Diff. 

for 

X  Min. 


Declinadon. 


Diff 

for 

I  Min. 


O 
I 
2 

3 

4 

5 
6 

7 
8 

9 
10 

II 

12 

13 

14 

15 
16 

17 
18 

19 
20 

21 

22 

23 


FRIDAY  31. 


h 
16 

16 
16 
16 
16 
16 
16 
16 
16 
16 
16 
16 
16 
16 
16 
16 
16 
16 
16 

17 
17 
17 
17 
17 


m       8 
18     1.47 

s 
8.2887 

Of              m 

s.25  58  44.8 

6.707 

20  18.86 

2.8910 

26    5  23.0 

6.566 

22  36.39 

8.8933 

26  II  52.7 

6.4t3 

24  54.06 

«.«955 

26  18  13.8 

6.88X 

27  11. 85 

8.8977 

26  24  26.4 

6.XS8 

29  29.78 

a.8998 

26  30  30.4 

5.995 

31  47-83 

8.30x8 

26  36  25.8 

3.ast 

34    6.00 

a. 3037 

26  42  12.6 

5.708 

36  24.28 

a. 3057 

26  47  50.8 

5.509 

38  42.68 

a.3076 

26  53  20.2 

5.417 

41     1. 19 

a. 3093 

26  58  40.9 

5.878 

43  19.80 

a.3iix 

27    3  52.9 

5.X87 

45  38.52 

a. 3128 

27    8  56.2 

4.988 

47  57-34 

t.3X44 

27  13  50.7 

4.B35 

50  16.25 

8.3x58 

27  18  36.4 

4.687 

52  35.24 

a.SX7« 

27  23  13.2 

4.540 

54  54.31 

a.3186 

27  27  41.2 

4.393 

57  13-47 

a.  3199 

27  32    0.4 

4.846 

59  32.70 

8.  38X1 

27  36  10.7 

4.097 

I  52.00 

8.3888 

27  40  12. 1 

3.949 

4  11.3C 

8.3232 

2744    4.6 

3.80X 

6  30.79 

a. 3848 

27  47  48.2 

3.65a 

8  50.27 

3.385X 

27  51  22.9 

3.905 

II    9.80 

2.3858 

S.27  54  46.6 

9.S34 

SATURDAY.  FEB.   i. 


17  13  29.37 


a.  3265 


S.27  58     5.4 


3.809 


■  11. 


PHASES  OF  THE  MOON. 


%  New  Moon  . 

3)  First  Quarter 

O  Full  Moon    . 

(C  Last  Quarter 


Jan. 


d      h  m 

6   22  28.3 

15     4  1.6 

22      3  40.1 

28   19  34.0 


d        h 

(C      Apogee Jan.     10  12.5 

(C      Perigee 22  23.4 
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FEBRUARY,  1913. 

AT  GREENWICH  APPARENT  NOON. 


I. 


Day  of 

the 
Week. 


Sat. 

SUN. 

Mon. 

Tues. 
Wed. 
Thur. 

Fri. 
Sat. 

SUN, 

Mon. 
Tues. 
Wed. 

Thur. 

Fri. 

Sat. 

SUN. 

Mon. 

Tues. 

Wed. 
Thur. 
Fri. 

Sat. 

SUN. 

Mon. 

Tues. 
Wed. 
Thur. 
Fri. 

Sat. 


5. 


^S 


I 

2 

3 

4 

5 
6 

7 
8 

9 

lO 

II 

12 

13 
14 
15 

i6 

17 
i8 

19 

20 
21 

22 

23 
24 

25 
26 

27 

28 

29 


THE  SUN'S 


ApiMTcnt  Right 
Ascension. 


h  m   8 
20  58  6.64 
2  II. 10 

6  14.74 


10  17.57 

14  1959 
18  20.80 

22  21.19 
26  20.77 

30  1955 

34  1752 

38  14-70 

42  11.09 

46  6.70 

50  1-54 
53  55.61 


21  5748.92 

22  I  41.50 

22  533.37 

22  924.53 
22  13  14.99 
22  17  4.79 

22  20  53.95 
22  24  42.48 
22  28  30.40 


Diff.  for 
I  Hotir. 


s 
10.202 

10.169 
10.135 

10.102 
10.068 
10.034 

10.000 
9.966 
9.932 

9.899 
9.866 

9.834 

9.801 
9.769 

9.737 

9.706 
9.676 
9.646 

9.617 

9.589 
9.562 

9-535 
9.510 
9.485 


Apparent  Decli- 
nation. 


// 


22  32  17.73 

9.461 

2236     4.49 

9.437 

22  39  50.70 

9.415 

22  43  36.37 

9.393 

224721.54 

9.372 

7  II  11.3 
654  2.5 
6  36  35.8 

6  18  51.7 
6  o  50.6 
5  42  33-0 

5  23  59.3 
5  5  9.9 
446  5.3 

4  26  45.8 
4  7  12.0 

3  47  24.3 

3  27  23.1 
3  7  8.8 
2  4641.9 

2  26  2.9 
2  5  12. 1 
144  9.9 

I  22  56.7 
I  I  32.8 

o  39  58.7 


10  18  14.8 
95621.4 
93418.9 

9  12    7-7 
8  4948.1 

8  27  20.6 
8    4  45-5 

S.    742    3.2 


Diff.  for 
I  Hour. 


// 


+42.49 

43.24 
43.98 

+44.69 

45.39 
46.07 

+46.73 
47.38 
48.00 

+48.60 
49.19 
49.76 

+50.31 
50.84 

51-36 

+51.86 

52.35 
52.82 

+53.27 

5371 
54.12 

+54.52 
54.91 
55.29 

+55.65 
55.98 
56.30 
56.61 

+56.90 


Semidiam- 
eter. 


ff 


16  15.63 
16  15.48 
16  15.32 

16  15.16 
16  15.00 
16  14.84 

16  14.67 
16  14.50 
16  14.32 

16  14.14 
16  13.97 
16  13.79 

16  13.60 
16  13.41 
16  13.22 

16  13.02 
16  12.82 
16  12.61 

16  12.40 
16  12.19 
16  11.98 

16  11.76 
16  11.53 
16  11.30 

16  11.06 
16  10.82 
16  10.57 
16  10.33 

16  10.08 


Sidereal 
Time  of 
Semidi- 
ameter 
Passing 

Me- 
ridian. 


68^28 
68.16 
68.04 

67.93 
67.81 

67.70 

67.58 
67.47 

67.35 

67.24 

67.13 
67.02 

66.91 
66.81 
66.71 

66.61 
66.51 
66.41 

66.31 
66.21 
66.11 

66.02 

6593 
65.84 

65.75 
65.67 
65.59 
65.51 

65-43 


Equation  of 

Time,  to  be 

Added  to 

Apparent 

Time. 


m       s 

3  43.94 
3  51-82 

3  58.89 

4  5.15 
4  10.60 

4  15.23 

4  19.06 
4  22.08 

4  24.29 

4  25.70 
4  26.32 
426.15 

425.21 
4  23.50 
4  21.02 

4  17.79 
4  13-82 

4    9-15 

4  3.78 
3  57-72 
3  50.98 

3  43.59 
3  35-58 
3  26.97 


Diff. 

for 

xHoor* 


t 

0.346 
0.312 
0.278 

0.244 

0.210 
0.176 

0.143 

0.109 
0.076 

0.043 

O.OIO 

0.023 

0.055 

0.088 
0.120 

0.150 
0.180 
0.209 

0.238 
0.265 
0.292 

0.319 
0.346 
0.371 


3  17.78  0.395 
3  8.02  0.418 
2  57.70  j  0.441 
2  46.84   0.463 


2  35.48 


0.484 


NoTS. — ^The  mean  time  of  semidiameter  passing  the  meridian  may  be  found  by  subtracting  o*.i8  from  the 
sidereal  time. 
The  sign  +  prefixed  to  the  hourly  change  of  declination  indicates  that  south  declinations  arc  decreasinjc. 
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AT  GREENWICH  MEAN  NOON. 


THE  SUN'S 


k. 


V 

1. 

s. 
d. 
ir. 


.V. 

n. 
d. 
ir. 


a. 

d. 

ir. 


s. 
i. 

LT. 


Q 


o  I  — 


I 

2 

3 

4 

5 
6 

7 
8 

9 

lO 

II 

12 

13 
14 
15 

i6 

17 
i8 

19 

20 
21 


22 
A'.  '  23 
1.     I  24 


25 
26 

27 


Apparent  Risht 
Asorasion. 


m 


h 
20   58 

2 


s 
430 
2       8.74 

6  12.38 


10  15.20 

14  17.21 

18  18.41 

22  18.80 

26  18.38 

30  17.16 

34  1514 

38  12.32 

42  8.71 

46  4-33 

49  59.18 

53  53.27 


21  57  46.61 

22  I  39.21 
22  5  31.09 

22  9  22.27 

22  13  12.76 

22  17     2.58 

22  20  51.76 

22  24  40.32 

22  28  28.27 

22  32   15.63 

22  36     2.42 

22  39  48.66 


28  I  22  43  34.37 


Diff.  for 
I  Hour. 


10.202 
10.168 
10.134 

lO.IOI 
10.067 
10.033 

9-999 
9.966 

9932 

9.899 
9.866 

9834 

9.801 
9.769 

9738 

9.707 

9677 
9.647 

9.618 
9590 
9563 

9536 

9.511 
9.486 

9.462 

9.438 
9.416 

9-394 


29122   47    19.57      9.373 


Apparent  Decli- 
nation. 


Diff.  for 
I  Hour. 


s. 


+42.48 

43-23 
I  43.97 


7  II  20.9 
6  54  12.3 
6  36  45.9 


6  19  2.1  '+44.68 

6  I  1.3  j  45.38 

5  42  43.9     46.06 

5  24  10.4  +46.72 


5 
4 


5  21.2 
46  16.8 


4  26  57.5 

4  7  23.9 

3  47  36.3 

3  27  35.2 

3  7  21. 1 

2  46  54-3 

2  26  15.3 

2  5  24.5 

I  44  22.3 

I  23     9.1 

I  I  45.3 

o  40  1 1.2 


10  18  27.3 

9  56  33.9 
9  34  31.3 

9  12  20.0 

8  50    0.4 

8  27  32.8 

8  4  57.6 

S.    7  42  15.2 


47.37 
47.99 

+48.60 
49.19 
49.76 

+50.32 
50.85 

51.37 

+51.87 

52.35 
52.82 

+53.27 

53.71 
54.12 

+5452 
54.91 
55.29 

+55  65 

55.99 

56.31 
56.62 

+56.91 


BquatJon  of 
Tune  to  be 
Subtracted 

from 
Mean  Time. 


m    s 
13  43.86 

13  51.75 

13  58.83 

14  5.10 
14  10.55 
14  15.19 

14  19.03 
14  22.06 
14  24.28 

14  25.70 
14  26.32 
14  26.16 

14  25.23 
14  23.52 
14  21.05 


14 
14 
14 

14 
13 


17.83 

13.88 

9.21 

3.83 
57.76 


13  51.03 

13  43-66 
13  35.66 
13  27.05 

13  17.86 
13  8.10 
12  57.79 
12  46.94 

12  35.58 


Diff.  for 
I  Hour. 


s 
0.346 

0.312 

0.278 

0.244 
0.210 
0.176 

0.143 
0.109 

0.076 

0.043 
O.OIO 

0.023 

0.055 

0.087 
0.II9 

0.149 
0.179 

0.209 

0.238 
0.265 

0.292 

0.319 
0.346 

0.371 
0.395 

0.418 

0.441 
0.463 

0.484 


Sidereal  Time. 

or  Right  Ascen  • 

sion  of  Mean 

Sun, 


m 


20  44  20.43 
20  48  16.99 
20  52  13.55 


20  56 

2 

2 


2 
2 
2 

2 

2 
2 

2 
2 
2 

2 
2 
2 

2 
2 
22 


10.10 
O   6.66 

4  3.22 


7  59.77 

II  56.33 

15  52.88 

19  49.44 

23  46.00 

27  42.55 

31  39-11 

35  35.66 

39  32-22 

43  28.77 

47  25.33 

51  21.88 

55  18.44 

59  14.99 

3  11.55 


22  7 
22  II 
22  15 


8.10 
4.66 
1.21 


22  18  57.77 
22  22  54.32 
22  26  50.88 
22  30  47.43 

22  34  43.98 


[-B. — Tbe  sejnidiameter  for  mean  noon  may  be  assumed  the  same  as  that  for  apparent  noon. 
Tbe  sign  +  prefixed  to  the  hourly  change  of  declination  indicates  that  south  declina- 
tions are  decreasing. 


Diff.  for  I  Hotir, 

+9'.8s6s. 
(Table  III.) 
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FEBRUARY,  1913. 


III. 


AT  GREENWICH  MEAN  NOON. 


U 

Q 


I 

2 

3 

4 

5 
6 

7 
8 


lO 

II 

12 

13 
X4 
15 

i6 

17 
i8 

20 
21 

22 

23 

24 

25 
26 

27 
28 

29 


32 

33 
34 

35 
36 

37 

38 

39 
40 

41 
42 

43 

44 

45 
46 

47 
48 

49 

50 

51 
52 

53 
54 
55 

56 
57 
58 
59 

60 


THE  SUN'S 


True  Loogititde. 


// 


312 

313 
314 


321 
322 

323 

324 

325 
326 

327 
328 

329 

330 

331 

332 

333 
334 
335 

336 

337 
338 
339 


3  31  o 

4  24.3 

5  16.7 


315  6     8.1 

316  6  58.4 

317  7  47.5 

318  8  35.3 

319  9  21.8 

320  10     6.8 


0  50.4 

1  32.4 
2 


12.8 


2  51.5 

3  28.5 

4  3.7 

4  37- 1 

5  8.7 
5  38.5 


6 
6 


6.5 
32.8 


6  57.4 

7  20.4 

7  419 

8  1.9 

8  20.4 

8  37.5 

8  53.1 

9  7.2 


340  19  19.8 


o 
I 
2 

2 

3 
3 


6 
6 
6 

7 

7 
7 


// 


3  27.1 

4  20.3 

5  12.5 

6  3.7 

6  53.8 

7  42.8 

8  30.5 

9  16.8 

10  1.7 


45.1 
27.0 

7.3 

45.8 
22.6 

57.7 


4  31.0 

5  2.4 
5  32.1 


0.0 
26.2 

50.7 

136 

34.9 
54.8 


8  I 
8 
8 
8 


3.2 
.1 
.6 

59.5 


30. 
45 


9  12.0 


Diff.  for 
z  Hour. 


// 


52.24 
52.20 
52.16 

52.12 
52.07 
52.02 

51.97 
51-91 
51.85 

5i.7« 
51.72 

51.65 

51.58 
51.50 
51.43 

51.35 
51.28 

51.21 

51.13 
51.06 

50.99 

50.93 
50.87 

50.81 

50.75 
50.68 

50.62 
50.56 


150.50 


Latitude. 


ff 


-0.58 
0.61 
0.61 

-0.57 
0.51 

0.43 

-0.33 
0.22 

—  O.IO 

+  0.03 
0.15 
0.27 

+  0.37 

0.45 
0.51 

+  0.53 

0.53 
0.50 

+  0.43 

0.33 
0.21 

+  0.08 

—  0.06 
0.19 

-0.32 

0.43 
0.51 
0.58 

—  0.60 


Logarithm  of  the 

Radius  Vector  of 

the  Earth. 


9.993  6655 

9.993  7335 
9.993  8030 

9.993  8739 

9.993  9462 
9.9940198 

9.994  0946 
9.994  1707 

9.994  2480 

9.994  3267 
9.994  4067 
9.994  4880 

9.994  5708 

9.9946551 
9.994  7410 

9.994  8287 
9.9949182 

9.995  0096 

9.995  1030 

9.995  1985 
9.995  2962 

9.995  3959 
9.995  4976 
9.995  6012 

9.995  7065 

9.995  8134 
9.9959217 

9.9960313 

9.996  1419 


Diff.  for 
I  Hour. 


+28.0 
28.7 

29.3 

+29.8 

30.3 
30.9 

+31.4 
32.0 

32.5 

+33.1 
33.6 
34.2 

+34.8 

35.5 
36.2 

+36.9 
37.6 

38.4 

+39-2 
40.1 
41.0 

+41.9 

42.7 
43.5 

+44.2 
44.8 

45.4 
45.9 

+46.3 


NoTS.'— The  longitudes  in  the  column  X  are  referred  to  the  true  equinox  of  their  own  date, 
while  those  in  the  column  X'  are  referred  to  the  mean  equinox  of  the  beginning  of 
the  Besaelian  Sctitious  year. 


Mean  Time  of 
Sidereal  Noon. 


h    m        s 

3  15  7.51 
3  II   11.60 

3     7  15.69 

3  3  19.78 
2  59  23.87 
2  55  27.96 

2  51  32.05 

2  47  36.14 
2  43  40.23 

2  39  44.32 
2  35  48.41 
2  31  52.50 

2  27  56.59 
2  24  0.68 
2  20    4.77 

2  16  8.86 
2  12  12.95 
2     8  17.04 

2  4  21.13 
2  o  25.22 
I  56  29.32 

I  52  33.41 
I  48  37.50 
I  44  41.59 

I  40  45.68 

I  36  49.77 
I  32  53.86 
I  28  57.96 

I  25  2.05 


Diff.  for  X  Hour. 
— 9*.8a96. 
(Table  II.) 
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SBMIDIAMBTSR. 


Noon. 


// 


5 
4 
4 

4 
4 
4 


5 
5 
5 

6 
6 
6 


5 
5 


7.2 

59.5 
53.4 

48.8 
45-6 
43.8 


4  43.3 

4  44-3 

4  47.0 

4  51.5 

4  58.1 

5  6.9 


17.9 
31.0 

45.7 

1.3 
16.6 

30.2 


6  40.5 

6  46.0 

6  46.1 

6  40.5 

6  30.2 

6  16.4 

6  0.9 

5  45.1 

5  30.2 


16.9 

5-7 
4  570 

4  50.5 


14  46.3 
1913- 


Midnicht. 


// 


5  3.1 
4  56.2 

4  50.9 

4  47.0 
4  44.5 
4  43.4 

4  43.6 

4  45.4 
4  49.0 

4  54-6 

5  2.2 
5  12.2 

5  24.2 
5  38.2 

5  53.5 

6  9.1 
6  23.8 

6  35.9 

6  43.9 
6  46.8 

6  43.9 

6  35.8 
6  23.6 
6     8.8 

5  53.0 

5  37.5 
5  23.3 

5  ii.o 
5     II 

4  53.5 
4  48.2 


14  44.9 

■2 


HORIZONTAL  PARALLAX. 


Noon. 


// 


55  23.73 
54  55.29 
54  32.88 

54  16.03 

54  4.33 
53  57.61 

53  55.94 

53  59.69 

54  9.50 

54  26.10 

54  50.24 

55  22.48 

56  2.92 

56  50.93 

57  44.99 

58  42.19 

59  38.45 

60  28.31 

61  5.97 
61  26.32 

61  26.35 

61  5.95 
60  28.07 

59  37.71 

58  40.77 
57  42.71 
56  47.86 

55  59.17 
55  18.37 
5446.16 
54  22.47 

54    6.78 


Diff.  for 
I  Hour. 


// 


-I.317 

1.055 
0.814 


'5^2 

0.384. 
-0.175 

+0.039 
0.278 

0.545 

+0.844 
1.172 

I.5I5 

+1.849 
2.142 

2.342 

+2.399 
2.253 

1.864 

+1.239 

+0.437 
-0.436 

-1.243 
1.879 

2.276 

-2.432 

2.377 
2.173 

-1.872 
1.522 

1. 162 
o.8i6 

—0.498 


Midnight. 


// 


55  8.73 
54  43.36 
54  23.79 

54  9.56 
54    0.34 

53  56.14 

53  57.10 

54  3.80 
54  16.90 

54  37.19 

55  5.33 

55  41 .70 

56  26.04 

57  17.36 

58  13.41 

59  10.76 

60  4.55 

60  49.02 

61  18.55 
61  28.96 
61  18.58 

60  48.93 
60    4.08 

59    9-71 

58  11.57 

57  14.67 
56  22.61 

55  37.71 
55    1. 18 

54  33.27 
54  13.67 

54    I  -68 


Diff.  for 
I  Hour. 


// 


-1. 184 

0.933 
0.701 

.488 

0.280 

071 

+0.155 
0.407 

0.691 

+  1.005 

1.344 
1.686 

+2.002 

2.257 
2.390 

+2.354 
2.089 

1.579 

+0.853 
+0.002 
-0.856 

-1.588 
2.109 
2.382 

-2.427 
2.290 
2.031 

—  1.700 

1.342 
0.986 

0.652 
-0.353 


UPPER  TRANSIT. 


Meridian  of 
Greenwich. 


h       m 

21  I5.I 

22  8.1 
22    59.0 


23    46.9 
6 

o  31.7 


I  13.8 

1  53.9 

2  33.0 

3  12. 1 

3  52.3 

4  34.9 

5  21.0 

6  11.9 

7  8.0 

8  8.9 

9  12.5 

10  16.0 

11  16.9 

12  13.9 

13  7.4 

13  58.4 

14  48.2 

15  38.2 

16  29.2 

17  21.8 

18  15.8 

19  10.4 

20  4.1 

20  55.7 

21  44.4 

22  30.0 


Diff.  for 
X  Hour. 


m 
2.24 

2.17 

2.06 

1.93 

•  • 

I.81 

1. 71 
1.64 
1.62 

1.64 
1.72 
1.84 

2.01 
2.23 
2.44 

2.61 
2.66 
2.60 

2.46 
2.30 
2.17 

2.09 
2.07 
2.10 

2.l6 
2.22 
2.27 

2.27 
2.20 
2.09 
1.97 

1.84 


AGB. 


Noon. 


d 

25.1 
26.1 

27.1 

28.1 
29.1 

0.3 

1.3 
2.3 
3.3 

4.3 
5.3 
6.3 

7.3 
8.3 
9.3 

10.3 

"3 
12.3 

13.3 
14.3 
15.3 

16.3 
18.3 

19.3 
20.3 

21.3 

22.3 

23.3 
24.3 
25-3 

26.3 


18  FBBKUAEY,  1913. 

MEAN  TIME. 
THE  MOON'S  RIGHT  ASCENSION  AND  DECLINATION. 


VI.  FEBRUARY,  1913.  19 

GREENWICH  MEAN  TIME. 
THE  MOON'S  RIGHT  ASCENSION  AND  DECLINATION.  ^ 


vm. 


FEBRUARY,  1913. 


21 


GREENWICH  MEAN  TIME. 


THE  MOON'S  RIGHT  ASCENSION  AND  DECLINATION. 


Diff. 

Diff. 

Diff. 

Diff. 

Hour. 

Right  Ascension. 

for 
I  Min. 

Declination. 

for 
X  Min. 

Hour. 

Right  Ascension. 

for 
xlfin. 

Declination. 

for 
X  Min. 

THt 

rRSD/ 

kYi3. 

SATURDAY  15. 

h     m        s 

8 

•             •                   M 

M 

h     m      8 

3 

•      (        « 

M 

0 

2  42  22. 08 

t.0755 

N.I9      17      51.0 

XX. 622 

0 

4  31     2.39 

2.4597 

N.26  41  46.8 

6. 271 

X 

2  44  26.82 

2.0637 

19     29     26.0 

XX. 546 

I 

4  33  30.21 

3. 4676 

26  47  58.5 

6.XX9 

2 

2  46  32.00 

8.0900 

19     40     56.4 

XI. 468 

2 

43558.50 

2.4755 

a6  54    X.I 

5.967 

3 

2  48  37.62 

a. 097a 

19  52  22.2 

11.389 

3 

4  38  27.27 

2.4833 

26  59  54.5 

5.8X3 

4 

2  50  43-67 

2,lOi5 

20     3  43.2 

XX. 309 

4 

4  40  56.50 

3.4910 

a7    5  38.6 

5-657 

5 

2  52  50.16 

2.ixao 

ao  14  59.3 

XI. 327 

5 

4  43  26. 19 

2.4987 

27  XI  13.3 

S.499 

6 

a  54  57.10 

«."95 

20  26  10.5 

II. 145 

6 

4  45  56.34 

2.506a 

27  16  38.5 

S.3S9 

7 

a  57    4-  50 

t.xiTo 

20  37  16.7 

XI. 060 

7 

4  48  26.94 

•.5137 

27  21  54.0 

5.178 

8 

a  59  ia.35 

S.I346 

20  48  17.7 

10.974 

8 

4  50  57.98 

3.5311 

27  26  59.9 

5.017 

9 

3    z  ao.65 

t.1423 

ao  59  13.6 

X0.887 

9 

4  53  29.47 

2.5285 

27  31  56.0 

4.853 

xo 

3    3  29-41 

•.1498 

21  10   4.2 

10.799 

10 

4  56    1.40 

«.5357 

27  36  42.2 

4.687 

" 

3    5  38- 63 

a. 1576 

21  20  49.5 

X0.709 

II 

4  58  33.76 

2.5429 

27  41  18.4 

4.519 

It  1 

3    7  48.3a 

a. 1654 

21  31  29.3 

10.617 

12 

5    I    6.55 

2.5500 

27  45  44.5 

4.351 

ul 

3    9  58-48 

a.x7sa 

21  42    3.6 

10.534 

13 

5    339.76 

3.5570 

27  50    0.5 

4.181 

u 

3  xa    9.11 

a. x8x2 

21  52  32.2 

X0.430 

14 

5    6  13.39 

3.5638 

27  54    6.2 

4.009 

15 

3  14  20.22 

a.x89i 

22    2  55.1 

10.333 

15 

5    847.42 

3.5706 

27  58    1.6 

3.837 

i6 

3  16  31.80 

a.x97o 

22  13  12.2 

10.336 

16 

511  21.86 

«.577« 

28    I  46.6 

3.661 

17 

3  18  43.86 

2.aoso 

22  23  23.4 

10.137 

17 

5  n  56.70 

t.5838 

28    5  21.0 

3.486 

iS 

3  20  56.40 

a. 3x31 

22  33  28.6 

10,037 
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t.3464 

26  56  53-9 

5-665 

6  38    Z.85 

«.3475 

27    2  29.2 

5  5X8 

6  40  22.73 

2.3485 

27    7  55.4 

5.56X 

6  42  43.67 

t.S495 

27  13  12.5 

5.80B 

645    4.67 

«.3904 

27  18  20.4 

5.054 

6  47  25.72 

2.3313 

27  23  19.0 

4.901 

6  49  46.82 

2.3521 

27  28    8.5 

4.748 

6  52    7.97 

8. 95*7 

27  32  48.8 

4*594 

65429.Z5 

2.3533 

27  37  19.8 

4-440 

6  56  50.37 

3.3539 

S.27  4Z  41.6 

4.887 

FF 

IDAY 

28. 

6  59  11.62 

2.3543 

S.27  45  54-2 

4.X3t 

.7    I  32.89 

2.3547 

«7  49  57.5 

3.976 

7    3  54.18 

«.S549 

27  53  51.6 

3.884 

7    6  15.48 

2.3552 

27  57  36.4 

3.670 

7    8  36.80 

a.3553 

28    I  12.0 

3.516 

.7  10  58.12 

«.355S 

28    4  38.3 

3.961 

7  13  19.44 

2.3552 

28    7  55.3 

3.207 

7  15  40.75 

2.3551 

28  II     3.1 

3.052 

7  i8    2.05 

t.3S49 

28  14     1.6 

8.89B 

:7  20  23.34 

2.3546 

28  16  50.9 

a-744 

7  22  44.60 

«.3542 

28  19  30.9 

8.590 

7  25    5.84 

a. 3537 

28  22     1.7 

a.437 

7  27  27.05 

2.3532 

28  24  23.3 

••«B2 

[7  29  48.22 

2.3525 

28  26  35.6 

8. 188 

7  32    9.35 

a. 3517 

28  28  38.7 

X.974 

7  34  30.43 

2.3508 

28  30  32.5 

X.Sao 

7  36  51.45 

2.3499 

28  32  17. 1 

X.667 

[7  39  12.42 

2.3489 

28  33  52.6 

1.514 

7  41  33.32 

•.5477 

28  35  18.8 

X.36X 

7  43  54.15 

a. 3466 

28  36  35-9 

X.808 

7  46  14.91 

«.345S 

28  37  43.8 

X.056 

7  48  35.59 

a. 3440 

28  38  42.6 

0.903 

7  5056.19 

«.34«5 

28  39  32.2 

0.751 

7  53  16.69 

2.3409 

28  40  12.7 

7  55  37.10 

2.339a 

S.28  40  44.2 

0.448 

XII.  (FEBRUARY,  1913.  25 

GREENWICH  MEAN  TIME. 


PHASES  OF  THE  MOON. 


d      h       m 

i    New  Moon Feb.  5  17  21.9 

)    First  Quarter 13  20  33.9 

0    Full  Moon 20  14     3.3 

C     Last  Quarter 27     9  15.4 


d      h 

C     Apogee Feb.       6  19.8 

C     Perigee 20  1 2.1 
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MARCH,  1913. 


I. 


AT  GREENWICH  APPARENT  NOON, 


Day  of 

the 
Week. 


Sat. 

SUN. 

Mon. 

Tues. 
Wed. 
Thur. 

Fri. 
Sat. 
SUN. 

Mon. 
Tues. 
Wed. 

Thur. 

Fri. 

Sat. 

SUN. 

Mon. 

Tues. 

Wed. 
Thur. 
Fri. 

Sat. 

SUN. 

Mon. 

Tues. 
Wed. 
Thur. 

Fri. 
Sat. 
SUN. 
Mon. 


^ 


o  a 


I 

2 

3 

4 

5 
6 

7 
8 

9 

ID 
II 
12 

13 

14 
15 

i6 

17 
i8 

19 

20 
21 

22 

23 
24 

25 
26 

27 

28 
29 

30 
31 


Tues.     32 


THE  SUN'S 


Apparent  Right 
Ascension. 


Diff.  for 
I  Hour. 


h  m   s 
224721.54 

22  51   6.19 

22  54  50.36 

22  58  34.07 

23  2  17.33 

23  6  0.14 

23  942.54 
23  13  24.55 
23  17  6.17 

23  20  47.42 
23  24  28.31 
23  28  8.87 

2331  49.12 

23  35  29-07 
2339    8-74 

234248.15 
23  46  27.33 
2350    6.29 

23  53  45.05 

23  57  23.63 

o    I    2.07 

o    440.39 
o    8  18.61 

o  II  56.75 

o  15  34.84 
o  19  12.92 

O  22  50.99 

o  26  29.08 

030     7.21 

o  33  45.40 
o  37  23.66 

o  41    2.02 


s 
9.372 

9.350 
9.329 

9.311 

9.293 
9.276 

9.259 
9.242 

9.226 

9. 211 
9.197 
9.184 

9.I7I 

9.159 
9.148 

9.138 
9.128 
9. 119 

9. 112 
9.105 
9.100 

9.095 
9.091 

9.089 

9.087 
9.086 
9.087 

9.088 
9.090 

9093 
9.096 

9.100 


Apparent  Decli- 
nation. 


// 


S.  742    3.2 

7  19  14.2 
6  56  18.9 

633  17.6 
6  10  10.7 

5  46  58-7 

5  23  42.0 
5  021.0 
4  36  56.0 

4  13  27.5 

3  49  55.9 
3  26  21.7 

3  245.1 
2  39  6.6 
2  15  26.6 

I  51  45-5 
I  28    3.7 

I    421.5 

o  40  39.2 
S.  o  16  57.2 
N.  o    6  44.1 

0  30  24.5 

054    3-6 

1  17  41.2 

1  41  16.9 

2  450.3 
2  28  21. 1 

2  51  490 

3  15  13.6 

3  38  34.6 

4  I  517 

N.  4  25    4-5 


Diff.  for 
I  Hour. 


+56.90 

57.17 
57-43 

+57.67 

57.89 
58.10 

+58.29 
58.46 
58.61 

+58.75 
58.87 

58.98 

+59.06 
59-12 
59.18 

+59-23 

59.25 
59.26 

+59.25 
5924 
59.21 

+59.16 
59.10 
5903 

+58.94 
58.84 

58.73 

+58.60 

58.45 
58.29 

58.12 
+57.93 


Semidiam- 
eter. 


// 


6  10.08 
6    9.84 

6    9.59 

6    9-34 
6    9.08 

6    8.83 


6 
6 


8.57 
8.31 


6  8.05 

6  7.80 

6  7.54 

6  7.28 

6  7.02 

6  6.76 

6  6.50 

6  6.24 

6  5-97 

6  5.71 

6  5.44 

6  5.17 

6  4.90 

6  4.63 

6  4-35 

6  4.07 

6  3.79 

6  3.51 

6  323 

6  2.95 

6  2.66 

6  2.38 

6  2.09 


16    1.81 


Sidereal 
Time  of 
Semidi- 
ameter 

Passing 

Me- 
ridian. 


65.43 
65.36 
65.29 

65.22 

65.15 
65.09 

65.03 
64.97 
64.92 

64.87 
64.82 

6477 

64.72 
64.68 

64.64 

• 

64.61 
64.58 

64.55 

6452 
64.50 
64.48 

64.47 
64.46 

64.45 

64.45 
64.44 

64.44 

64.44 

64.44 

64.45 
64.46 

64.47 


Equation  of 

Time,  to  be 

Added  to 

Apparent 

Time. 


m        s 
2  35.48 
2  23.62 
2   11.27 

I  58.46 
I  45.20 
I  31.50 

I  17.39 
I      2.87 

o  47.97 

o  32.70 
o  17.09 
o    1. 15 

944.89 

9  28.33 
911.49 

8  54-39 
837.06 

8  19.52 

8  1.77 
7  43.85 
7  25.79 

7  7.61 
6  49.33 
6  30.97 

6  12.56 

554.13 
5  35.70 

5  17.29 

4  58.91 

4  40.59 
422.35 

4    4.21 


DifF. 
for 
Hotxr. 


0.484 

0.504 
0.524 

0.543 
0.561 

0.579 

0.596 
0.613 
0.628 

0.643 
0.657 
0.671 

0.684 
0.696 
0.707 

0.717 
0.726 

0.735 

0.743 
0.750 

0.756 

0.760 
0.764 
0.766 

0.768 
0.768 
0.768 

0.767 

0.765 
0.762 

0.758 
0.754 


NoTB. — The  mean  time  of  semidiameter  passinjt  the  meridian  may  be  fotmd  by  subtracting  o*.i8  from  the 
sidereal  time. 
The  sign  +  prefixed  to  the  hourly  change  of  declination  indicates  that  south  declinations  are  decreasing; 
north  declinations  increasing. 


II. 


MARCH,  1913. 

AT  GREENWICH   MEAN  NOON.* 


27- 


Day  of 

the 
Week. 


Sat. 

SUN. 

Mon. 

Tues. 
Wed. 
Thur. 

Fri. 
Sat. 

SUN. 

Mon. 
Tues. 
Wed. 

Thur. 

Fri. 

Sat. 

SUN, 

Mon. 

Tues. 

Wed. 
Thur. 
Fri. 

Sat. 

SUN, 

Mon. 

Tues. 
Wed. 
Thur. 

Fri. 
Sat. 
SUN. 
Mon. 

Tues. 


I 


I 

2 

3 

4 

5 
6 

7 
8 


lO 

II 

12 

13 

14 
15 

i6 

17 
i8 

19 

20 
21 

22 

23 
24 

25 
26 

27 

28 
29 
30 
31 

32 


THE  SUN'S 


Apparent  Right 
Ascension. 


h  m    s 

22  47  19.57 

22  51   4.26 

22  54  48.47 

22  58  32.21 

23  2  15.50 

23  5  58.36 

23  9  40.80 

23  13  22.84 

23  17   4.50 

23  20  45.79 

23  24  26.73 

23  28   7.34 

23  31  47.63 

23  35  27.62 

23  39  7.34 

23  42  46.80 

23  46  26.02 

23  50  5.02 

23  53  43.83 

23  57  22.46 

o  I  0.95* 

o  4  39.31 

o  8  17.58 

o  II  55.77 

o  15  33.91 

o  19  12.03 

O  22  50.15 

o  26  28.29 

o  30  6.46 

o  33  44.69 

o  37  23.00 

o  41  1. 41 


Diff.  for 
z  Hour. 


8 
9.373 
9.351 
9330 

9.312 
9.294 

9.277 

9.260 
9.244 
9.228 

9.213 
9.199 

9.185 

9. 171 

9.159 
9.149 

9.139 
9.130 

9. 121 

9."3 
9.106 

9.101 

9.097 

9.093 
9.091 

9.089 
9.088 
9.089 

9.090 
9.092 

9.095 
9.098 

9.102 


Apparent  Decli- 
nation. 


// 


s. 


7  42  15.2 
7  19  26.1 
6  56  30.6 

6  33  29.1 
6  10  22.0 
5  47  9.8 

5  23  52.9 
5  o  31.7 
4  37  6.5 

4  13  37.8 
3  50  6.0 
3  26  31.5 

3  2  54.7 
2  39  16.0 

2  15  35.7 

I  51  54.3 
I  28  12.2 

I  4  29.7 


o  40  47.1 
o  17  4.8 
N.  o  6  36.8 

o  30  17.5 

0  53  57.0 

1  17  34.9 

1  41  10.8 

2  4  44.5 
2  28  15.6 

2  51  43.8 

3  15  8.8 

3  38  30.2 

4  I  47.5 

N.  4  25  0.5 


S. 


Diff.  for 
I  Hotir. 


// 


+56.91 
57-18 

57.44 

+57.68 

57.90 
58.11 

+58.30 

58.47 
58.62 

+58.76 
58.88 

58.99 

+59.07 

59.14 
59.20 

+59.24 
59.26 

59.27 

+59.26 

59.25 
59.22 

+59.17 
59." 
59.04 

+58.95 
58.85 

58.74 

+58.61 

58.47 
58.31 
58.14 

+57.95 


Equation  of 
Time  to  be 
Subtracted 

from 
Mean  Time. 


m        s 

2  35.58 

2  23.72 

2  11.38 

I  58.57 

I  45.31 

I  31-61 

I  17.50 

I  2.98 

o  48.08 

o  32.82 

o  17.20 

o  1.26 

9  45.00 

9  28.44 

9  11.60 

8  54.51 

8  37.17 

8  19.62 

8  1.87 

7  43.95 

7  25.88 

7  7.69 

6  49.41 

6  31.05 

6  12.64 

5  54.20 

5  35.77 

5  17.35 

4  58.97 

4  40.65 

4  22.40 

4  4.25 


Diff.  for 
z  Hour. 


s 
0.484 

0.504 
0.524 

0.543 
0.561 

0.579 

0.596 
0.613 
0.628 

0.643 
0.657 
0.671 

0.684 
0.696 

0.707 

0.717 
0.726 

0.735 

0.743 
0.750 
0.756 

0.760 

0.764 
0.766 

0.768 
0.768 
0.768 

0.767 

0.765 
0.762 

0.758 
0.754 


Sidereal  Time, 
or  Right  Ascen- 
sion of  Mean 
Sun. 


n   m    s 

22  34  43.98 

22  38  40.54 
22  42  37.09 

22  46  33.65 
22  50  30.20 
22  54  26.75 

22  58  23.31 

23  2  19.86 

23  6  16.42 

23  10  12.97 

23  H  9.52 

23  18   6.08 

23  22  2.63 
23  25  59.19 
23  29  55.74 

23  33  52.29 
23  37  48.85 
23  41  45.40 

23  45  41.95 
23  49  38.51 
23  53  35.06 

23  57  31.62 
o  I  28.17 
o  5  24.72 

o  9  21.28 
o  13  17.83 
o  17  14.38 

o  21  10.94 
o  25  7.49 
o  29  4.04 
o  33  0.60 

o  36  57.15 


N0T8. — ^The  scmidiameter  for  mean  noon  may  be  assumed  the  same  as  that  for  apparent  noon. 
The  sign  +  prefbced  to  the  hourly  change  of  declination  indicates  that  south  dedina- 
tiona  are  decreasing:  north  declinations  increasing. 


Diff.  for  I  Hour. 

+9'.8s6s. 

(Table  III.) 


28  MARCH,  1913.  IDL 


MARCH,  1913. 
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GREENWICH  MEAN  TIME. 


THE  MOON'S 


SBMIDIAMEXeR. 

HORIZONTAL  PARALLAX. 

UPPER  TRANSIT. 

AGB. 

N'oon. 

Midnisht. 

Noon. 

Diff.  for 
I  Hour. 

Midnight. 

DifF.  for 
I  Hour. 

Meridian  of 
Greenwich. 

Diff.  for 
I  Hour. 

Noon. 

)     5-7 
1^  57.0 

^  50.5 

15         I.I 

U  53-5 
14  48.2 

1 

55  18.37 
5446.16 

54  22.47 

-1.522 
1. 162 
0.816 

55    1. 18 
54  33.27 
54  13.67 

-1.342 
0.986 
0.652 

h 
20 

20 
21 

m 

4-1 
55-7 
44.4 

m 
2.20 

2.09 
1.97 

d 

23.3 

24.3 
25.3 

V  46.3 

V  44.0 

\  43.4 

14  44.9 

14  43.5 
14  43.7 

54    6.78 
53  58.28 
53  56.15 

-0.498 
-0.216 
+0.033 

54    1.68 
53  56.47 
53  57.23 

-0.353 
-0.088 

+0.147 

22 

23 
23 

30.0 
12.8 

53.4 

1.84 

1.73 
1.66 

26.3 

27.3 
28.3 

V  44.3 

V  46.6 

\  50- 3 

14  45.3 

14  48.3 
14  52.6 

53  59.65 

54  8.25 
5421.70 

+0.255 
0.460 
0.660 

54    3.33 
54  14.38 
54  30.22 

+0.358 
0.560 
0.762 

0 
I 

6 

32.8 

12.0 

•            • 

1.63 
1.64 

29.3 
0.5 
1.5 

%  55-3 
>      1-7 
5     9-5 

14  583 

15  5-4 
15   14.0 

54  39.98 

55  336 
5532.18 

+0.867 
1.084 
1.320 

5451.02 
55  17.06 
55  48.74 

+0.975 
1. 201 

1.439 

I 

2 

3 

51.8 

33.5 
18.2 

1.70 
1.80 
1.94 

2.5 
3.5 
4.5 

;  190 

i  29.9 

42.2 

15  24.2 

15  35.9 
15  48.7 

56    6.72 

56  46.84 

57  31.94 

+  1.556 
1.782 
1.964 

56  26.10 

57  8.84 
57  55.89 

+1.673 
1.882 
2.023 

4 
4 

5 

6.8 
59.8 
57.3 

2. II 
2.31 

2.47 

5.5 
6.5 
7.5 

55.4 
8.8 

21.3 

16     2.1 
16  15.2 
16  26.9 

58  20.40 

59  9.57 
59  55.64 

+2.056 
2.016 
1.789 

5845.11 

59  33.28 

60  16.04 

+2.056 
1.928 
1. 601 

6 

7 
8 

57.8 
59.2 
59.2 

2.55 
2.54 
2.45 

8.5 

9.5 
10.5 

31.8 
41. 1 

16  35.7 
16  40.5 
16  40.4 

60  33.86 

60  59.38 

61  8.19 

+  1.360 

+0.737 
—0.017 

60  48.50 

61  6.05 
61     5.60 

+1.07 1 

+0.372 
-0.415 

9 
10 

II 

56.4 
50.6 

42.4 

2.32 
2.20 
2.13 

"5 

I2.5» 

13.5 

33.4 
30.8 

19. 1 

16  35.2 
16   25.4 
16    12.2 

60  58.30 
60  30.37 

59  4764 

-0.801 
1. 501 
2.034 

60  46.45 
60  10.58 
59  22.21 

-1. 170 
1.789 
2.20X 

12 

13 
14 

33.1 
23.9 
15.8 

2. II 
2.14 
2.20 

14.5 

15.5 
16.5 

4.8 

49-3 
33  9 

15   57'"^ 

15   41.5 
15    26.6 

58  55.02 

57  57.97 
57    1.56 

-2.321 
2.396 
2.277 

58  26.72 

57  29.40 
56  34.90 

-2.386 

2.357 
2. 161 

15 
16 

17 

9.6 
5.0 
1.2 

2.28 

2.33 
2.34 

17.5 
18.5 

19.5 

19.8 

7-7 
58.1 

15    ^3-5 
15      2.6 
14   54-3 
14   43.7 

56    9.80 
55  25.46 
54  50.22 

54  24.71 

-2.017 
1.666 
1.267 
0.859 

55  46.57 
55    6.64 
54  36.24 
54  15.61 

-1. 851 
1.470 
1.064 
0.660 

17 
18 

19 
20 

56.8 
50.2 
40.4 
27.2 

2.28 
2.16 
2.02 
1.89 

20.5 

21.5 
22.5 

23.5 

46.8   1 

14   45-6 

54    8.88 

-0.466 

54    4.42 

-0.281 

21 

10.9 

1.76 

24.5 

MARCH,  1913.  V. 

GREENWICH  MEAN  TIME. 
THE  MOON'S  RIGHT  ASCENSION  AND  DECLINATION. 


VI.  MAKCH,  1913.  31 

MEAN  TIME. 


THE  MOON'S  RIGHT  ASCENSION  AND  DECLINATION. 


MARCH,  1913.  VII. 

G  MEAN  TIME. 

THE  MOON'S  RIGHT  ASCENSION  AND  DECLINATION. 


Vni.  MARCH,  1913. 

MEAN  TIME. 
THE  MOON'S  RIGHT  ASCENSION  AND  DECLINATION. 
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MARCH,  1913. 


IX. 


GREENWICH  MEAN  TIME. 


THE 

MOONS  RIGHT  ASCENSION  AND  DECLINATION. 

Diir. 

Diff. 

Diir. 

Diff. 

Hour. 

Right  Ascension. 

for 
iMin. 

Declination. 

for 
xMin. 

Hoar. 

Right  Ascension. 

for 
xMin. 

Declination. 

for 
I  Min. 

MONDAY  17. 

WEDNESDAY  19. 

h     m      8 

t 

Q          »               M 

m 

h     m       s 

s 

•                     m 

m 

O 

7  17  28.30 

3.616s 

N.27  a6  II. 8 

5*453 

0 

9  19  37.81 

•.4438 

N.19  40  18.2 

X3.5X4 

I 

7  20    5.25 

3.615s 

27  20  38.9 

5.643 

I 

9  22     4.30 

3.4390 

19  26  43.3 

X3.648 

2 

7  22  42.12 

3.6x38 

27  14  54.6 

5.83a 

2 

9  24  30.49 

a.4S4i 

19  13    0.4 

I3.78X 

3 

7  25  18.91 

t.6xsa 

27    8  59.0 

6.02I 

3 

9  26  56.39 

i.4«9a 

18  59    9.6 

iS.9xa 

4 

7  ^7  55.60 

2. 6106 

27    2  52. 1 

6.309 

4 

9  29  22.00 

3.4344 

18  45  II. 0 

14.040 

5 

7  30  32.18 

3.6067 

26  56  33.9 

6.397 

5 

9  31  47.32 

a.  4195 

18  31    4.8 

14.167 

6 

7  33    8.65 

3.6068 

26  50    4.4 

6.584 

6 

9  34  12.34 

a.4X47 

18  16  51.0 

H.aiia 

7 

7  35  45.00 

8.6047 

26  43  23,8 

6.770 

7 

9  36  37.08 

t.4099 

18    2  29.7 

14.416 

8 

7  38  21.22 

3.6025 

36  36  32.0 

6.957 

8 

9  39    1.53 

t.4050 

1748    I.I 

"4.537 

9 

7  40  57.30 

3.6003 

26  29  29.0 

7.14a 

9 

9  41  25.68 

3.4003  1 

17  33  25.2 

14.657 

lO 

7  43  33.24 

a. 5977 

26  22  15.0 

7.3a6 

10 

94349.55 

a.3954  ! 

17  18  42.3 

M.774 

II 

746    9.03 

«.595« 

26  14  49.9 

7.510 

It 

946  13.13 

a.  3907 

17    3  52.3 

14.891 

12 

7  48  44.67 

3.5936 

26    7  13.8 

7.693 

12 

9  48  36.43 

a.  3859  ; 

16  48  55.4 

15.005 

13 

7  51  20.14 

«.5897 

25  59  26.7 

7.876 

13 

9  50  59.44 

3.3813 

16  33  51.7 

15.1x7 

14 

7  53  55.44 

3.5868 

25  51  28.7 

8.057 

14 

9  53  22.17 

a.  3765 

16  18  41.4 

15.337 

15 

7  56  30.56 

3.5838 

25  43  19.9 

8.337 

15 

9  55  44.62 

3.3718 

16    324.5 

X5.335 

i6 

7  59    5.50 

3.5807 

25  35    0.2 

8.417 

16 

9  58    6.79 

a.  3673 

15  48    1.2 

X5.44X 

17 

8    I  40.25 

2.5775 

25  26  29.8 

8.596 

17 

10    0  28.68 

3.3626 

15  32  31.6 

X5.545 

i8 

8    4  14.80 

3.574a 

25  17  48.7 

8.773 

18 

10    2  50.30 

a. 3580 

15  16  55.8 

15.647 

19 

8    649.15 

3.5708 

25    8  57.0 

8.950 

19 

10    5  11.64 

a. 3535 

15    I  13.9 

I5-747 

20 

8    9  23.30 

3.5673 

24  59  54.7 

9.X26 

20 

10    7  32.72 

3.3491 

14  45  26.1 

15.846 

21 

8  II  57.23 

a.  5637 

24  50  41.9 

9.301 

21 

10    9  53.53 

a. 3446 

14  29  32.4 

15.94a 

22 

8  14  30.95 

3. 5601 

24  41  18.6 

9.475 

22 

10  12  14.07 

a.S4oa 

14  13  33.0 

16.037 

23 

8  17    4.44 

3.5563 

N.24  31  44.9 

9.647 

23 

10  14  34.35 

2.3358 

N.13  57  38.0 

16.139 

TU] 

ESDA^ 

V  18. 

THU 

RSDi^ 

lY  20. 

O 

8  19  37.70 

t.55a4 

N.24  22     I.O 

9.817 

0 

10  16  54.37 

3.3315 

N.13  41  17.5 

16.330 

I 

8  22  10.73 

8.5485 

24  12    6.8 

9.988 

I 

10  19  14.13 

3.3a7a 

13  25    1.6 

16.306 

2 

82443.52 

a. 5444 

24    2    2.4 

XO.157 

2 

10  21  33.64 

a.3a3i 

13    8  40.5 

16.394 

3 

8  27  16.06 

3.5403 

23  51  47.9 

10.335 

3 

10  23  52.90 

a.3««9 

12  52  14.3 

16.478 

4 

8  29  48.36 

3.5363 

23  41  23.4 

XO.491 

4 

10  26  II. 91 

3.3148 

12  35  43.1  1  X6.560 

5 

8  32  20.41 

a.53«> 

23  30  49.0 

10.656 

5 

10  28  30.68 

3.3107 

12  19    7.1 

16.640 

6 

8  34  52.20 

3.5377 

23  20    4,7 

XO.B90 

6 

10  30  49.20 

3.3067 

12    2  26.3 

16.719 

7 

8  37  23.74 

3.5335 

23    9  10.6 

10.983 

7 

1033    7.49 

3.3008 

II  45  40.8 

16.795 

8 

8  39  55.02 

3.5191 

22  58     6.8 

11.X44 

8 

10  35  25.54 

3.3989 

II  28  50.9 

16.868 

9 

8  42  26.03 

3.5146 

22  46  53.3 

X1.304 

9 

10  37  43.36 

2.3953 

II  II  56.6 

X6.94X 

lO 

8  44  56.77 

3.5103 

22  35  30.3 

XX.463 

10 

10  40    0.96 

2.39x4 

10  54  58.0 

17.010 

II 

8  47  27.25 

a.  5057 

22  23  57.9 

XX.618 

II 

10  42  18.33 

3.3877 

10  37  55.4 

17.077 

12 

8  49  57-45 

2.50x0 

22  12  16. 1 

".774 

12 

10  44  35.48 

2.3841 

10  20  48.7 

17.144 

13 

8  52  27.37 

a.  4964 

22     0  25.0 

XI.927 

13 

10  46  52.42 

3.2806 

10    3  38. 1 

17.«07 

14 

8  54  57.02 

2.49x8 

21  48  24.8 

13.079 

14 

1049    9.15 

3.277X 

9  46  23.8 

17.369 

15 

8  57  26.39 

3.487X 

21  36  15.5 

X2.330 

15 

10  51  25.67 

2.2736 

9  29     5.8     I7.sa9 

i6 

8  59  55.47 

8.48a3 

21  23  57.2 

12.379 

16 

10  53  41.98 

3.  2702 

9  II  44.3     17.386 

X7 

9    2  24.27 

a.  4777 

21  II  30.0 

ia.537 

17 

10  55  58.10 

3.3670 

8  54  19.5 

17.44X 

i8 

9    4  52.79 

a. 4799 

20  58  54.0 

X2.673 

18 

10  58  14.02 

3.2637 

8  36  51.4 

X7.494 

19 

9    7  21.02 

3. 4681 

20  46     9.2 

X3.8Z7 

X9 

II    029.75 

3.3606 

8  19  20.2 

X7.545 

20 

9    948.96 

3.463a 

20  33  15.8 

12.96X 

20 

II    245.29 

2.«575 

8    I  46.0 

X7.594 

21 

9  12  16.61 

3.4584 

20  20  13.9 

13.103 

21 

II     5    0.65 

3.3546 

7  44    8.9 

17.64a 

22 

9  14  43.97 

a.4536 

20     7     3.6 

13.341 

22 

II    7  15.84 

2.25x7 

7  26  29.0 

17.687 

23 

9  17  11.04 

B.4487 

19  53  45.0 

X3.378 

23 

II    9  30.85 

2.3488 

7    846.5 

17.7^ 

«4 

9  19  37.81 

3.4438 

N.19  40  l8.2 

'3.5x4 

24 

II  II  45.69 

3. 3460 

N.  6  51     1.6 

17.769 
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GREENWICH  MEAN  TIME. 


THE 

MOON'S  RIGHT  ASCENSION  AND  DEC 

:lina 

Diff. 

TION. 

Diff. 

Diff. 

Diff. 

Hour  J  Ri|;bt  Ascension. 

1 
1 

for 

Declination. 

for 

Hour. 

RiKbt  Ascension. 

for 

Declination. 

for 

z  Min. 

x  Min. 

X  Min. 

I  Min. 

SAT 

URDA 

T   29. 

MONDAY  31. 

h     m       s 

8 

e       •          •• 

•f 

h     m       s 

» 

•      »         i#     1        »» 

0  1  i8  35    6.20 

«.3373 

S.  28  29  38.0 

a.113 

0 

20  21  47.55 

a. 0956 

S.24  U  43-6      «.i9« 

I      i8  37  26.32 

2.3334 

28  27  26.8 

2.26X 

I 

20  23  53.12 

2.0901 

24      5  29.0  1    8.295 

2  '  18  39  46.21 

2.3294 

28  25    6.7 

2.407 

2 

20  25  58.36 

2.0847 

23  57    8.2  1    8.397 

3  i  18  42     5.85 

2.325a 

28  22  37.9 

2.553 

3 

20  28     3.28 

2.0792 

23  48  41.3       8.499 

4  ;  18  44  25.24 

a.3iix 

28  20     0.3 

2.699 

4 

20  30     7.87 

2.0738 

23  40     8.3 

b.599 

5  "  18  46  44.38 

2.3169 

28   17   14.0 

2.843 

5 

20  32  12.14 

2.0684 

23  31   29.4 

8.698 

61  18  49     3.27 

2. 3x27 

28  14   19. 1 

2.987 

6 

20  34  16.08 

2.0630 

23  22  44.5  j     8.797 

7     18  51  21.90 

a. 3083 

28   II   15.6 

3.X29 

7 

20  36  19.70 

2.0577 

23  13  53-8  '   8.894 

8     18  53  40.27 

a. 3038 

28    8    3.6 

3.271 

8 

20  38  23.00 

a. 052a 

23    4  57.2  j   8.991 

9  1  iS  55  58.36 

2.299a 

28    4  43. 1 

3.412 

9 

20  40  25.97 

a.0469 

22  55  54-9 

9.086 

10  '  18  58  16.18 

2.2947 

28     I  14. 1 

3.553 

10 

20  42  28.63 

2.0417 

22  46  46.9 

9. 181 

II  1  19    0  33.73 

2.2902 

27  57  36.7 

3.69a 

II 

20  44  30.97 

2.0363 

22  37  33.2 

9.275 

12      19     2  51.00 

2.2855 

27  53  51-1 

3.829 

12 

20  46  32.99 

2.0311 

22  28  13.9 

9.367 

13     19     5    7-99 

2.2807 

2749  57-2 

3.967 

13 

20  48  34.70 

2.0258 

22  18  49.1      9.459 

14  I  19     7  24.69 

2.2760 

27  45  55-0 

4.X04 

14 

20  50  36.09 

2.0206 

22    9  18.8     9-550 

15     19    94111 

2.271a 

2741  44.7 

4.240 

15 

20  52  37.17 

2.0154 

21  59  43.1      9.640 

16  ,  19  II  57.24 

a. 3663 

27  37  26.2 

4-375 

16 

20  54  37-94 

a.oioa 

21  50    2.0 

9.728 

17  '  19  14  13.07 

2.2614 

27  32  59.7 

4.508 

17 

20  56  38.40 

a.  0052 

21  40  15.6 

9.817 

xS     19  16  28.61 

a. 2564 

27  28  25.2 

4.64a 

18 

20  58  38.56 

a. 0001 

21  30  24.0 

9.904 

19     19  18  43.84 

2.2514 

27  23  42.7 

4.774 

19 

21    0  38.41 

'  X.9950 

21  20  27.2 

9.989 

20  1  19  20  58.78 

2.2464 

27  18  52.3 

4.906 

20 

21     2  37.96 

1.9900 

21  10  25.3 

10.075 

21  J  19  23  13.41 

2.241a 

27  13  54.0 

5.036 

21 

21    437.21 

1  X.9850 

21    0  18.2 

X0.160 

22     19  25  27.73 

a.  236a 

27    8  48.0 

5.165 

22 

21    6  36.16 

!   X.980O 

20  50    6.1 

10.243 

23     19  27  41.75 

a.a3io 

S.27    3  34.2 

5.294 

23 

21     8  34.81 

1.9751 

S.  20  39  49.0  i  io.3a5 

su 

NDAY 

30. 

TUESDAY,  APRIL  i. 

0     19  29  55.45 

2.2257 

S.26  58  12.7 

5.422 

0 

21  10  33.17 

X.9702 

S.20  29  27.1 

10.406 

I  1  19  32    8.84 

a.a206 

2.2X53 

26  52  43.6 
26  47    6.9 

5.548 
5.673 

2  =  19  34  21.92 

3     19  36  34.68 

a.aioo 

26  41  22.7 

5.797 

4     19  38  47.12 

2.2047 

26  35  31. 1 

5.922 

PHASES 

OF  T] 

HE  MOON. 

5 !  19  40  59.24 

6     19  43  11.04 

2.1993 

26  29  32.1 
26  23  25.8 

6.045 
6.166 

a. 1940 

7  i  19  45  22.52 

2.2886 

26  17  12.2 

6.287 

J           I               

8     19  47  33.67 

2.1832 

26  10  51.3 

6.407 

V  T                        %  # 

d       n        m 

9     19  49  44-50 

2.1777 

26    4  23.3 

6.sa6 

• 

New  Moon 

.     • 

.    Mar.      7   12  22.5 

10     19  51.  55.00 

2.17«3 

25  57  48.2 

6.644 

3) 

First  Quart 

er   . 

.     .     .      15     8  58.0 

"  ;  19  54    5.18 

a.  1669 

25  51     6.0 

6.76a 

0 

Full  Moon 

•          • 

.     .     .     21  23  56.2 

12     19  56  15.03 

2. 1614 

25  44  16.8 

6.877 

a 

Last  Oiiart( 

.      .      .      2y     0  57.7 

13 

19  58  24.55 

20  033.74 

a. 1559 

0^      m  mf\g 

:     25  37  20.7 
25  30  17.8 

6.99a 

*9       T/\g 

^^ 

•^ 

2.1505 

7.105 

15 

20     2  42.61 

2.1450 

25  23    8. 1 

7.218 

J               t^ 

16 

20    451.14 

2.1394 

25  15  51.6 

7.331 

d         h 

17     20    6  59.34 

2.x 340 

25    8  28.4 

7.44a 

(L 

Apogee     . 

•                     • 

.     ,    Mar.      5  20.6 

18 

20    9    7.22 

20  II  14.77 
20  13  21.98 

a. 1286 

25    0  58.6 
24  53  22.2 

24  45  39.3 

7.552 
7.661 

7.769 

c 

Perigee    . 

20  2^.6 

m\0 

19 

a.ia3o 
a. 1x76 

9999          ^i»  ^^      ^w  ^)  ■  ^^ 

20 

21 

20  15  28.87 

a. I 190 

24  37  49.9 

7.«77 

23 

20  17  35.42 

1  a.xo65 

24  29  54- 1 

7.98a 

23 

20  19  41-65 

2.10XX 

24  21  52.0 

8.087 

«4 

20  21  47*55 

i  a. 0956 

S.24  1343.6 

8.19a 
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\PRIL,   1913. 

AT  GREENWICH  APPARENT  NOON. 


I. 


Day  of 

the 
Week. 


Tues. 
Wed. 
Thur. 

Fri. 
Sat. 
SUN. 

Mon. 
Tues. 
Wed. 

Thur. 

Fri. 

Sat. 

SUN, 

Mon. 

Tues. 

Wed. 
Thur. 
Fri. 

Sat. 

SUN, 

Mon. 

Tues. 
Wed. 
Thur. 

Fri. 
Sat. 
SUN, 

Mon. 
Tues. 
Wed. 

Thur. 


Q 


I 

2 

3 

4 

5 
6 

7 
8 

9 

ID 
II 
12 

13 

14 
15 

i6 

17 
i8 

19 

20 
21 

22 

23 
24 

25 
26 

27 

28 
29 

30 
31 


THE  SUN'S 


Apparent  Right 
Ascension. 


h       m         s 

o  41     2.02 

o  44  40.50 

o  48  19.11 

o  51  57.87 

o  55  36.80 

o  59  15.90 


2  55.20 

6  3472 

10  14.47 

13  54.45 

17  34.68 

21  15.18 

24  55.97 

28  37.06 

32  18.46 

36  0.19 

39  42.27 

43  24.71 

47  7.53 

50  50.76 

54  34.41 


1  58  18.49 

2  2  3.02 
2     5  48.02 

2     9  3350 

2   13  19.47 

2   17  5.95 


Diff.  for 
I  Hour. 


2 

2 

2    28 


20   52.96 
24   40.50 

28.57 


2    32    17.18 


s 
9.100 

9.105 

9. Ill 

9. 118 
9.126 

9-^4 

9.142 

9.151 
9. 161 

9.171 
9.182 

9.193 

9.206 
9.219 

9-233 

9.247 
9.261 

9.277 

9.293 
9.310 

9.328 

9346 
9365 
9.385 

9405 
9.426 

9-447 

9.469 
9.492 

9.515 
9.538 


Apparent  Decli* 
nation. 


n 


N.  4  25    4.5 
448  12.5 

5  II  15.4 

53412.9 

5  57    4.7 

6  19  50.4 

6  42  29.5 

7  5    1-7 
7  27  26.6 

7  49  43.9 

8  II  53.3 
8  33  54.3 

8  55  46.6 

9  17  29.8 

9  39    3.7 

10    o  27.9 

10  21  42.1 
104245.9 

11  339.1 
II  24  21.4 

11  4452.5 

12  5  12. 1 
12  25  19.8 


Diff.  for 
t  Hour. 


f* 


+57-93 
57.72 
57.50 

+57-27 
57.02 

56.76 

+56.48 
56.19 
55.88 

+55.56 
55-22 
54.86 

+54.49 
54.11 
53.71 

+53.30 
52.87 
52.44 

+5 1 .99 

51.53 
5 1  05 

+50.56 
50.07 


1245  15.4,   4956 


13     458.5 
13  2428.9 

13  43  46.3 


+49.03 
48.50 

47.95 


14  2  50.2  +47-38 
14  21  40.3  46.80 
14  40  16.4   46.21 

N.14  58  38.2  ■•■45.60 


Semidiam- 
eter. 


6 
6 
6 


1.81 

1.53 
1.25 


6  0.97 
6  0.69 
6    0.41 

6  0.13 
5  59.86 
5  59.59 

5  59.32 
559.06 

5  58.79 

5  58.53 
5  58.26 
558.00 

5  57.74 
5  57.48 
5  57.22 

556.96 
5  56.70 
556.44 

556.18 
5  55.92 
5  55.66 

5  55.41 
555.15 
554.90 

5  54.65 
5  54.40 
554.15 


15  53.90 


Sidereal 
Time  of 
Semidi. 
ameter 
Passins 

Me- 
ridian. 


64.47 
64.49 

64.51 

64.53 
64.55 
64.58 

64.61 
64.65 
64.69 

64.73 

64.77 
64.81 

64.85 
64.90 

64.95 

65.00 

65.05 
65.11 

65.17 

65.23 
65.29 

65.36 
65.43 
65.49 

65.56 

65.63 
65.70 

65.77 
65.84 
65.92 

66.00 


Equation  of 

Time,  to  be 

Added  to 


Subtracted 

from 

Apparent 

Time. 


m        8 

4  4.21 
3  46.18 
3  28.28 

3  10.53 

2  52.95 
2   35.55 

2    18.34 

2  1.35 
I    44.59 

I  28.07 
I    11.80 

o  55.79 

o  40.06 
o  24.63 
o    9.52 


o  5.26 
o  19.69 
o  3376 

0  47.46 

1  0.76 

I  13.64 

I  26.08 

I  38.07 

I  49.60 

2  0.64 
2  II. 18 
2    21.22 

2    30.75 

2  39.75 
2   48.21 

2    56.13 


Diff. 

for 

I  Hoar. 


s 
0.754 
0.749 
0.743 

0.736 

0.729 
0.721 

0.712 
0.703 
0.693 

0.683 
0.672 
0.661 

0.649 
0.636 
0.623 

0.609 

0.594 
0.579 

0.563 
0.545 
0.527 

0.509 
0.490 
0.470 

0.450 

0.429 
0.408 

0.386 
0.364 
o.34> 

0.319 


Note. — ^The  mean  time  of  semidiameter  passing  the  meridian  may  be  found  by  subtracting  o*.i8  from  the 
sidereal  time. 
The  sign  +  prefixed  to  the  hourly  change  of  declination  indicates  that  north  declinations  are  increasing* 
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D«7or 


Tues. 
Wed. 
Tlrar. 

Fri. 
Sat 
SUN, 


Is 


I 

2 

3 

4 

5 
6 


Mon.  '  7 
Toes.  I  8 
Wed.  ,    9 


Thur.  j  lo 
Fri.  Ill 
Sat.     I  12 

SUN.  \  13 
Moo.  I  14 
Tues.  i  15 

Wed.  '  16 
Thur.  1  17 
Fri.     I  18 

Sat.  19 
SUN. '  20 
Mon.   I  21 

Toes.  I  22 
Wed.  j  23 
Thur.  .  24 


Fri. 
Sat 
SUN. 


25 
26 

27 


Mon.  I  28 
Toes.  29 
Wed.  i3o 


Thur. 


31 


THE  SUN'S 


ApfMxent  Right 
Afloetuion. 


h   m   s 

o  41  1. 41 

o  44  39.93 
o  48  18.58 

o  51  57.39 
o  55  36.36 
o  59  15.51 


2  54.85 

6  34.41 

10  14.20 

13  54.22 

17  34.50 

21  15.04 

24  55.87 

28  37.00 

32  18.44 

36  0.21 

39  42.33 

43  24.80 

47  7.66 

50  50.92 

54  34.60 


1  58  18.71 

2  2  3.27 
2  5  48.30 

2  9  33.81 
2  13  19.81 
2  17  6.32 

2  20  53.35 
2  24  40.91 
2  28  29.01 

2  32  17.65 


Diff.  for 
X  Hour. 

s 

9.102 

9.107 

9-"3 

9.120 

9.127 

9.135 

9.144 

9-153 
9.163 

9.173 
9.184 

9.195 

9.207 

9.220 

9-234 

9.248 
9.262 

9.278 

9.294 

9-3" 

9329 

9-347 
9-366 

9-386 

9.407 
9.428 

9-449 

9-471 

9-493 

9-515 

9.538 

Apparent  Decli- 
nation. 


// 


N. 


4 

4 


25 
48 


0.5 
8.9 


5  II  12.2 

5  34  1 0.0 

5  57  2.0 

6  19  47.9 

6  42  27.3 

7  4  59.8 
7  27  25.0 

7  49  42.6 

8  II  52.2 

8  33  53.5 


8  55 

9  17 
9  39 


46.0 

29.5 
3.6 


o  o  28.0 

O  21  42.4 

0  42  46.4 

1  3  39.8 
I  24  22.3 

1  44  53.6 

2  5  13.3 
2  25  21.2 

2  45  16.9 

3  5  0.2 
3  24  30.7 
3  43  48.2 


DifF.for 
I  Hour. 


t> 


+57-95 
57-74 
57.52 

+57.29 
57.04 
56.78 

456.50 
56.20 

55.89 

+55-57 
55.23 
5487 

+54-50 
54-12 

53.72 

+53.31 
52.88 

52.45 

+52.00 

51-54 
51.06 

+50.57 
50.08 

49.57 

+49.04 
48.50 

47.95 


4      2    52.2  +47.38 


4    21    42.4 

4  40  18.6 


N.  14  58  40.4 


46.80 
46.21 

+45.60 


Bauationof 

Tune  to  be 

Subtracted 

from 


Added  to 
Mean  Time. 


m         t 

4  4.25 
3  46.22 
3  28.32 

3  10.57 
2  52.99 
2  35.59 

2  18.38 
2  1.38 
I  44.61 

I  28.08 
I  II. 81 
o  55.80 

o  40.07 
o  24.64 

o    9.53 


o  5.25 

o  19.69 

o  33.77 

0  47.47 

1  0.76 

I  13.64 

I  26.09 

I  38.08 

I  49.61 

2  0.65 

2  11.20 

2  21.24 

2  30.77 

2  39.77 

2  48.23 

2  56.15 


DifF.  for 
I  Hour. 


8 
0.754 
0.749 
0.743 

0.736 
0.729 
0.721 

0.712 

0.703 
0.693 

0.683 
0.672 
0.661 

0.649 
0.636 
0.623 

0.609 

0.594 
0.579 

0.563 
0.545 
0.527 

0.509 
0.490 
0.470 

0.450 
0.429 
0.408 

0.386 
0.364 
0.341 

0.319 


Kom. — The  semidiameter  for  mean  noon  may  be  assumed  the  same  as  that  for  apparent  noon. 
The  ngn  +  prefixed  to  the  hourly  change  of  declination  indicates  that  north  declina- 
tions are  increasing. 


Sidereal  Time, 
or  Right  Ascen- 
sion of  Mean 
Sus. 


h      m         t 

o  36  57.15 
o  40  53.71 
o  44  50.26 

o  48  46.81 

o  52  43.37 
o  56  39.92 


o  36.48 

4  33.03 
8  29.58 

12  26.14 
16  22.69 
20  19.25 


15.80 
12.36 
32  8.91 


24 
28 


36  5.46 

40  2.02 

43  58.58 

47  55.13 

51  51.68 

55  48.24 


1  59  44.80 

2  3  41.35 
2  7  37.90 

2  II  34.46 

2  15  31.02 

2  19  27.57 

2  23  24.13 

2  27  20.68 

2  31  17.24 

2  35  13.80 


DiflF.  for  1  Hour 

+9'.8s6S- 
(Table  III.) 
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APRIL,  1913. 


in. 


AT  GREENWICH  MEAN  NOON. 


I 

2 

3 

4 

5 
6 

7 
8 


lO 

II 

12 

13 
14 
15 

i6 

17 
i8 

20 
21 

22 

23 
24 

25 
26 

27 

28 
29 

30 
31 


Is 

A 


91 
92 

93 

94 

95 
96 

97 
98 

99 

» 

00 
01 
02 

03 
04 

05 

06 

07 
08 

09 
10 
II 

12 

13 
14 

15 
16 

17 

18 

19 
20 


121 


THE  SUN'S 


True  Longitude. 


o 
II 
12 

13 

14 

15 
16 

17 
18 

19 


// 


9  46.3 

8  56.3 

8  4.4 

7  10.6 

6  14.9 

5  17.2 

4  17.5 

3  15.7 

2  11.8 


20     I     5.7 

20  59  57.4 

21  58  46.9 

22  57  34-2 

23  56  19.2 

24  55     1.8 

25  53  42.1 

26  52  20.2 

27  50  56.2 

28  49  30.1 

29  48     1.9 

30  46  31.8 

31  44  59.8 

32  43  26.0 

33  41  50.6 

34  40  13.6 

35  38  34.9 

36  36  54-7 


37 
38 

39 


35  12.9 
33  29.6 
31  44-8 


// 


9  351 

8  44-9 
7  52.8 

6  58.9 
6  3.1 
5     5-3 

4  5.5 
3  3.6 
I  59.6 

o  53.4 
59  45  o 
58  34.4 

57  21.5 
56  6.3 
54  48.8 

53  29.0 
52  70 
50  42.9 

49  16.6 

47  48.3 
46  1 8. 1 

44  46.0 
43  12. 1 
41  36.5 

39  59-3 
38  20.5 
36  40.2 

34  58.3 
33  14.8 
31  29.9 


40  29  58.4    I  29  43.4 


Diff.  for 
z  Hour. 


// 


147.95 
147.88 

147.80 

147.72 
147.64 

147.55 

147.47 
147.38 
147.29 

147.20 
147. II 
147.01 

146.92 
146.82 

146.73 

146.64 

146.54 
146.45 

146.37 
146.29 

146.21 

146.13 
146.06 

145.99 

145.92 
145.86 

145.79 

145.73 
145-66 

145.60 
145.54 


Latitude. 


// 


—  0.46 
0.36 
0.25 

-0.13 

—  O.OI 
4-O.II 

+  0.24 
0.36 

0.45 

+  0.52 

0.57 
0.59 

+  0.57 
0.52 

0.44 

+  0.33 

0.20 

-f  0.07 

—  0.08 
0.22 

0-34 

-0.45 
0.53 
0.59 

—  0.61 
0.60 

0.57 

-0.51 
0.42 
0.32 

--0.22 


Logarithm  of  the 

Radius  Vector  of 

theBarth. 


9.999  8601  +53.2 

9.999  9875  53.0 

0.000  II 45  52.8 

0.000  2410  +52.6 

0.0003669  52.3 

0.0004920  52.0 


0.0006163 

0.000  7399 
0.000  8626 

0.000  9845 
o.ooi  1056 
o.ooi  2259 

o.ooi  3456 
O.OOI  4647 
O.OOI  5833 

0.001  7016 
0.001  8197 
O.OOI  9376 

0.002  0555 
0.002  1733 

0.002  291 1 

0.002  4087 
0.002  5262 
0.002  6434 

0.002  7602 
0.002  8764 
0.002  9918 

0.003  1064 
0.003  2200 

0.003  3325 
0.003  4438 


Diff.  for 
I  Hour 


+51.6 
51.3 
51.0 

+50.6 
50.3 
50.0 

+49.8 
49.6 
49.4 

+49.3 
49.2 

49.1 

+49.1 
49.0 
49.0 

+48.9 
48.8 
48.7 

+48.5 
48.2 

47.9 

+47.5 
47.1 
46.6 

+46.1 


Mean  Time  of 
Sidereal  Noon. 


h      m         8 
23    19    12.99 

23  15  17-^ 
23    II    21.18 

23  7  25.27 
23  3  29.36 
22  59  3345 

22  55  37-54 
22  51  41.63 

22  47  4573 

22  43  49-82 

22  39  53.91 
22  35  58.00 

22  32  2.09 
22  28  6.18 
22  24  10.28 

22  20  14.37 
22  16  18.46 
22   12  22.55 

22  8  26.64 

22  4  30.73 

22  o  34.82 
• 

21  56  38.91 

21  52  43.00 

21  48  47.10 

21  44  51.19 
21  40  55.28 

21  36  59-37 

21  33  3-46 
21  29  7.55 
21  25  11.64 

21  21  15.73 


NOTB. — The  longitudes  in  the  column  X  are  referred  to  the  tru<;  equinox  of  their  own  date, 
while  those  in  the  column  X'  are  referred  to  the  mean  equinox  of  the  beginning  of 
the  Besselian  fictitious  year. 


Di£F.  for  i  Hour. 

— 9«.8a96. 
(Table  II.) 
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41 


THE  MOON'S 


SEMIDIAMBTER. 


Noon. 


4.   46.8 

4-  450 
4  45-4 


4 
4 

4 

5 

5 


5 
6 

6 

6 
6 
6 

6 
6 
6 

6 

5 
5 


47-7 

51.5 
56.6 

2.8 
9.8 

17.4 


4 
4 
4 
4 


5  25.7 
5  34.6 
5  44.1 


53.9 
12.9 

20.7 
26.3 
28.8 

275 
22.3 

13.4 

1.8 
48.4 

34.5 


5  21.2 

5     9-4 
4  59-8 


52.9 
48.6 

47.2 
48.4 


Mfdnifffat. 


5 
5 
4 

4 
4 
4 
4 


ft 


4  45.6 

4  44.9 

4  46.3 

4  49-4 

4  540 

4  59-6 

5  6.2 

5  135 

5  21.5 

5  30.1 

5  39.3 

5  49.0 

5  58.8 

6  8.4 

6  17.0 

6  23.9 

6  28.0 

6  28.6 

6  25.4 

6  18.3 

6  7.9 

5  55.2 

5  41.4 

5  27.7 


151 

4-3 
56.0 

50.4 
47.6 

47.5 
49.8 


4  51.9      14  54.4 


HORIZONTAL  PARALLAX. 


Noon. 


54  8.88 
54  2.12 
54  3.52 

54  11-91 
54  26.06 

54  44- 87 

55  7-39 

55  32.93 

56  1 .03 

56  31-50 

57  4-24 

57  38.93 

58  14.86 

58  50.79 

59  24-56 

59  53-36 

60  13.92 
60  23.00 

60  18.31 

59  59-14 
59  26.65 

58  43.81 
57  54.67 
57  l'^7 

56  14.91 
5531.78 
54  56.62 


Diff.  for 
I  Hour. 


-0.466 
—0.104 
+0.212 

+0.478 
0.694 
0.866 

+  1.005 
1. 119 
1.222 

+  I.318 
1.408 

1-477 

+  1.508 
1.471 

1.324 

+  1.053 
0.638 

+0.103 

-0.498 
1. 09 1 

1.594 

-1.947 
2.1 16 
2.107 

-1.933 
1.644 

1.275 


54  30.97  i  ^.858 

54  15.49  I  0-43I 

54  10.18  -0.016 

54  14.48  +0.365 


Midnight. 


n 


54  27.31  I  +0.695 


Diff.  for 
I  Hour. 


t» 


54  4.42 
54  1.87 
54    6.92 

54  18.34 
54  34.95 

54  55.71 

55  19.82 

55  46.68 

56  15.97 

56  47.60 

57  21.38 

57  56.80 

58  32.93 

59  8.12 

59  39.77 

60  4.89 
60  20.07 
60  22.47 

60  10.51 
59  44.40 
59    6.29 

58  19.74 
57  29.14 
56  38.76 

55  52.48 
55  13.09 
54  42.54 

5421.94 
54  11.59 
54  11.18 

54  19.91 


-0.281 
+0.060 

0.351 

+0.591 
0.785 

0.939 

+X.064 
1. 172 
X.270 

+1.364 
1.446 
1.499 

+X.501 
1.412 
1.206 

+0.863 
+0.383 
.194 


.800 

1.358 
1.792 


-2 .056 

2.133 
2.038 

—  1. 801 
1.469 
1.069 

-0.645 

-0.220 

+0.179 

0.536 


54  36.51  I  +0.836 


UPPER  TRANSIT. 


Meridian  of 
Greenwich. 


h  m 

21  10.9 

21  52.1 

22  31.8 

23  III 
23  50.9 

6 

0  32.3 

1  16.3 

2  4.0 

2  55-9 

3  51.9 

4  50.8 

5  50.7 

6  49.5 

7  45-7 

8  39.0 

9  30.0 
10  19.7 


II 
12 
12 


9.5 
0.6 

53.8 


13  49.5 

14  46.8 

15  44-4 

16  40.2 

17  32.9 

18  21.7 

19  6.9 

19  49.0 

20  29.2 

21  8.6 

21  48.0 


Diff.  for 
I  Hour. 


m 
1.76 

1.68 

1.64 

1.64 
1.68 


1.77 
1.91 

2.07 

2.25 
2.40 
2.49 

2.49 
2.40 

2.28 

2.17 
2.09 
2.07 

2.10 
2. 17 

2.27 

2.36 

2.41 

2.37 

2.27 

2. II 
1.96 

1. 81 
1. 71 
1.65 
1.64 

1.67 


AGS. 


Noon. 


d 

24.5 

255 
26.5 

27.5 
28.5 

29.5 

0.8 
1.8 
2.8 

3.8 
4.8 
5.8 

6.8 
7.8 
8.8 

9.8 
10.8 
11.8 

12.8 
138 
14.8 

15.8 
16.8 
17.8 

18.8 
19.8 
20.8 

21.8 
22.8 
23.8 
24.8 

25.8 
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X. 
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GREENWICH  MEAN  TIME. 


THE  MOON'S  RIGHT  ASCENSION  AND  DECLINATION. 


Diff. 

Diff. 

Diff. 

Diff. 

Hour. 

Right  A^cenuon. 

for 

DaclinatioiL 

for 

Hour. 

Right  Asconaion. 

for 

Declination. 

for 

I  Min. 

I  Min. 

X  Min. 

X  Min. 

MO 

NDAl 

r  21. 

WEDNESDAY  23. 

h     m       t 

■ 

•             t                  M 

1* 

h     m       8 

a 

•      . 

•* 

0 

14  21  45.25 

a. 3019 

S.I73I      55.3 

14.IX1 

0 

16  16  36.37 

a. 4614 

S.26     459.5 

7.a45 

.      I 

14  34     3.48 

a. 3057 

17  35  58.6 

13.998 

I 

16  18  54.11 

a. 463a 

26  12     9.2 

7.078 

2 

14  26  21.94 

a.9095 

17  49  55.0 

13.883 

2 

16  31  21.96 

a. 4650 

26  19     8.9 

6.9H 

3 

14  28  40.62 

a. 3133 

18    344.5 

13.767 

3 

16  23  49.91 

2.4667 

26  35  58.6 

fi.745 

4 

14  30  59-54 

a. 317a 

18  17  27.0 

13.650 

4 

16  26  17.96 

a. 4683 

26  32  38.3 

6.577 

5 

14  33  18.69 

9.3*1 I 

18  31    2.5 

13.53a 

5 

16  28  46.10 

a.  4698 

26  39    7.8 

6.406 

6 

14  35  38.07 

«.3a50 

18  44  30.8 

13.41a 

6 

16  31  14.33 

a.  47" 

26  45  27.2 

6.930 

7 

14  37  57.69 

a.  31^ 

18  57  51.9 

13.990 

7 

16  33  42.63 

a.47a3 

26  51  36.5 

6.070 

8 

1440  17.54 

«.33a7 

19  II    5.6 

Z3.X66 

8 

16  36  11.00 

a.4734 

26  57  35.6 

5.900 

9 

14  4a  37.6a 

t.3366 

19  34  II. 8 

13.041 

9 

16  38  39.44 

a.4745 

27    3  24.5 

5.731 

10 

14  44  57.93 

9.3404 

19  37  10.5 

ia.915 

10 

16  41     7.94 

a.4755 

27    9    3.3 

5.56X 

IX 

14  47  18.47 

««3443 

19  50    1.6 

Z9.788 

II 

16  43  36.50 

a.47«3 

27  14  31.8 

5.390 

IS 

14  49  39.25 

«.S48a 

30    2  45. 1 

ia.659 

12 

1646    5.10 

a.4769 

27  19  50.1 

5.ax9 

«3 

14  52    0.26 

«.35ai 

20  15  20.7 

19.598 

13 

16  48  33.73 

a.4775 

27  24  58. 1 

5.048 

H 

14  54  ai.50 

2.35S9 

30  37  48.5 

ia.397 

14 

16  51     2.40 

a.4780 

27  29  55.9 

4.877 

»5 

14  56  42.97 

9.3598 

30  40    8.4 

19.964 

15. 

16  53  31.09 

9.4783 

27  34  43.4 

4706 

i6 

14  59    4.67 

a. 3656 

30  52  20.2 

ia.i99 

16 

16  55  59.80 

9.4786 

37  39  20.6 

4.534 

»7 

15     I  26.60 

a. 3673 

21    4  23.9 

11.993 

17 

16  58  28.52 

a. 4787 

27  43  47.5 

4.365 

i8 

15    348.75 

a.  37" 

21  16  19.4 

11. 857 

z8 

17    057.24 

a. 4787 

27  48    4.2 

4.19a 

19 

15    6  II. 13 

9.3748 

21  28    6.7 

11.7x8 

19 

17    3  25.96 

a. 4786 

27  52  10.5 

4.090 

to 

15    833.73 

a.3785 

31  39  45.6 

11.578 

20 

17    5  5467 

a. 4783 

27  56    6.6 

3.848 

21 

15  10  56.55 

9.38aa 

31  51   16.I 

11.437 

21 

17    823.36 

a.4779 

27  59  52.3 

3.677 

22 

15  13  19.59 

a. 3838 

33     2  38.1 

zi.a96 

22 

17  10  52.02 

a. 4774 

28    3  27.8 

3.506 

«3 

15  15  42.85 
TU] 

9.3895 
ESDA 

S.22  13  51.6 
Y   33. 

11.153 

23 

17  13  20.65 
THL 

9.4768 
IRSD/ 

S.28    6  53.0 
LY  34. 

3.S34 

0 

15  18    6.33 

a.393i 

S.  33.  34  56.4 

11. 008 

0 

17  15  49.24 

a. 4761 

S.28  10    7.9 

3.16s 

I 

15  20  30.03 

8.3967 

33  35  52.5 

10.86a 

I 

17  18  17.78 

a. 4753 

28  13  12.5 

9.991 

2 

15  22  53.93 

9.400a 

22  46  39.9 

10.716 

2 

17  20  46.27 

a. 4743 

28  16    6.8 

9.890 

3 

15  25  18.04 

9.4036 

23  57  18.4 

10.568 

3 

17  23  14.69 

a. 4731 

28  18  50.9 

a.  649 

4 

15  27  42.36 

9.4070 

23    7  48.0 

10.418 

4 

17  25  43.04 

a. 4718 

28  21  24.7 

a.478 

5 

15  30    6.88 

•-41OS 

23  18    8.6 

xo.a68 

5 

17  28  II. 31 

a.  4705 

28  23  48.3 

a.3oB 

6 

15  32  31.60 

a.4t37 

33  38  20.2 

10.117 

6 

173039-50 

a.4691 

28  26     1.7 

9.X38 

7 

15  34  56.52 

9.4x69 

23  38  22.7 

9.965 

7 

1733    7.60 

2.4675 

28  28    4.9 

X.968 

8 

15  37  21.63 

a.49ox 

33  48  16.0 

9.8xa 

8 

17  35  35.60 

a. 4658 

28  29  57.9 

1.799 

9 

15  39  46.93 

■.4a3S 

23  58     O.I 

9.658 

9 

17  38    3.49 

a. 4639 

38  31  40.8 

X.630 

10 

15  42  12.4Z 

a.4a6s 

24    7  34.9 

9.503 

10 

174031.27 

9.4690 

2833  13.5 

1. 461 

II 

15  44  38.08 

9.4993 

24  17  0.4 

9.347 

II 

17  42  58.93 

a.4S99 

28  34  36.1 

1.299 

12 

1547    3.92 

9.43at 

24  26  16.5 

9.190 

13 

17  45  26.46 

a.  4577 

28  35  48.6 

1.194 

13 

15  49  29.94 

9.4351 

24  35  23.2 

9.osa 

13 

17  47  53.86 

a. 4554 

28  36  51.0 

0.957 

M 

15  51  56.13 

«.4379 

34  44  20.4 

8.873 

14 

17  50  21. II 

a.45a9 

28  37  43.4 

0.790 

15 

15  54  22.49 

9.44^ 

24  53    8.0 

8.713 

15 

17  52  48.21 

2.4504 

28  38  25.8 

0.623 

I6 

15  56  49.01 

a.  4433 

35    I  46.0 

8.553 

16 

1755  15.16 

a. 4477 

28  38  58.2 

0.457 

17 

15  59  15.68 

a.4458 

35  10  14.4 

8.89a 

17 

17  57  41.94 

a. 4449 

28  39  20.7 

0.999 

i8 

16     I  42.51 

9.4483 

25  18  33.1 

8.a3i 

18 

18    0    8.55 

a. 4420 

28  39  33.3 

-O.X97 

19 

16    4    9.48 

a.  4507 

35  26  42.1 

8.068 

19 

18    2  34.98 

a.4390 

28  39  36.0 

+0.037 

20 

16    6  36.60 

9.4531 

25  34  41.3 

7.905 

20 

18    5    1.23 

a. 4359 

28  39  28.9 

0.900 

21 

16    9    3.85 

a. 4553 

25  42  30.7 

7.741 

21 

18    7  27.29 

a.43a7 

28  39  12.0 

0.368 

22 

16  II  31.23 

a.4574 

25  50  10.3 

7.576 

22 

18    953.15 

a.4a93 

28  38  45.3 

0.596 

«3 

16  13  58.74 

a.4595 

25  57  39-8 

7.411 

23 

18  12  18.81 

a.4a59 

38  38    8.9 

0.687 

H 

x6  16  36.37 

9.46x4 

S.26    4  59.5 

7.a45 

24 

18  14  44.26 

9.4933 

S.28  37  32.8 

0.848 

48 


APRIL,  19  IS. 


XI, 


GREENWICH  MEAN  TIMR 


THE  MOON'S  RIGHT 

ASCENSION  AND  DECLINATION. 

DiflF. 

DiflF. 

DiflT. 

Diff. 

Hour. 

Right  Ascension. 

for 

Declination. 

for 

Hour. 

Right  Ascension. 

for 

Declinstion. 

for 

xMin. 

X  Min. 

xMin. 

■ 

X  Min. 

FRIDAY 

25- 

SUNDAY 

27. 

h    m      8 

s 

•      *         f* 

H 

h     m       8 

s 

0      f        *» 

m 

O 

i8  14  44.26 

a. 4223 

S.28  37  22.8 

0.848 

0 

20     5  23.27 

3.1676 

S.25    8  17.6 

7 '471 

I 

18  17    9.49 

2.4x87 

28  36  27.1 

1.008 

I 

20     733.14 

2.16x4 

25    0  46.0 

7.58« 

2 

18  19  34.50 

2.4x49 

28  35  21.8 

I.  168 

2 

20     9  42.64 

2.X553 

24  53    7.8 

7.693 

3 

18  21  59.28 

a.4xii 

28  34      7.0 

1.327 

3 

20  II   51.78 

2.1492 

24  45  22.9 

7.80s 

4 

18  24  23.83 

«.407a 

28  32  42.6 

X.485 

4 

20  14     0.55 

3.I43X 

24  37  31-5 

7.9x1 

5 

18  26  48.14 

2. 4031 

28  31    8.8 

1.642 

5 

20  16     8.95 

3.1369 

24  29  33-6 

8.018 

6 

18  29  12.20 

a. 3989 

28  29  25.6 

1.798 

6 

20  18  16.98 

2.1308 

24  21  29.3 

8.125 

7 

18  31  36.01 

a. 3947 

28  27  33.1 

X.953 

7 

20  20  24.64 

2.1947 

24  13  18.6 

8.230 

8 

18  33  59-56 

2.3903 

28  25  31.2 

2.108 

8 

20  22  31.94 

2.X186 

24    5    1.7 

8.333 

9 

18  36  22.85 

2.3859 

28  23  20.1 

2.262 

9 

20  24  38.87 

3.XI85 

23  56  38.6 

8.437 

lO 

18  38  45.87 

2.38x4 

28  20  59.8 

2.4X5 

10 

20  26  45.44 

2.1064 

23  48    9-3 

8.539 

II 

18  41    8.62 

2.3768 

28  18  30.3 

2.567 

II 

20  28  51.64 

2.1003 

23  39  33.9 

8.6140 

12 

18  43  31.09 

2.3722 

28  15  51.7 

2.7X8 

12 

20  30  57.48 

2.0943 

23  30  52.5 

8.740 

13 

18  45  53.28 

2.3674 

28  13    4.1 

2.868 

13 

20  33     2.96 

2.0883 

23  22    5.1 

8.838 

14 

18  48  15.18 

2.3625 

28  10    7.5 

3.017 

H 

20  35     8.08 

2.0823 

23  13  11.9 

8.<^ 

15 

18  50  36.78 

2.3576 

28    7    2.0 

i.i66 

15 

20  37   12.84 

2.0764 

23    4  12.8 

9.033 

i6 

18  52  58.09 

2.3b2> 

28    3  47.6 

3.313 

16 

20  39  17.25 

2.0705 

22  55    8.0 

9.128 

17 

18  55  19.10 

2.3476 

28    0  24.4 

3.459 

17 

20  41   21.30 

3.0646 

22  45  57.5 

9>233 

i8 

18  57  39.80 

2.3424 

27  56  52.5 

3.604 

18 

20  43  25.00 

2.0587 

22  36  41.3 

9.316 

19 

19    0    0.19 

2.3372 

27  53  II. 9 

3.749 

19 

20  45  28.35 

3.0528 

22  27  19.6 

9.408 

20 

19    2  20.27 

2.3320 

27  49  22.6 

3.89a 

20 

204731-34 

2.0470 

22  17  52.3 

9.500 

21 

19    4  40.03 

2.3267 

27  45  24.8 

4.034 

21 

20  49  33-99 

2.0412 

22    8  19.6 

9-59X 

22 

19    6  59.47 

2.3213 

27  41  18.5 

4.X76 

22 

20  51  36.29 

9.0355 

21  58  41.4 

9.681 

23 

19    9  18.58 

2.3x58 

S.2737    3.7 

4.3x7 

23 

20  53  38.25 

2.0298 

S.21  48  57.9 

9.768 

SAT 

URDA 

^Y  26. 

MO 

>NDA\ 

'  28. 

O 

19  n  37-37 

2.3103 

S.27  32  40.5 

4.456 

0 

20  55  39-87 

9.0242 

S.21  39    9.2 

9-855 

I 

19  13  55.82 

2.3048 

27  28    9.0 

4.594 

I 

20  5741-15 

2.0185 

21  29  15.3 

9.942 

2 

19  16  13.94 

2.2992 

27  23  29.2 

4.731 

2 

20  59  42.09 

9.0139 

21  19  16.2 

XO.028 

3 

19  18  31.72 

2.2935 

27  18  41.3 

4.867 

3 

21     1  42.70 

2.0073 

21    9  12.0 

XO.XI9 

4 

19  20  49.16 

2.2878 

27  13  45.2 

5.00a 

4 

21    3  42.97 

3.0018 

20  59    2.8 

IO.X9S 

5 

19  23    6.26 

2.2821 

27    8  41. 1 

5.X35 

5 

21     5  42.92 

1.9964 

20  48  48.6 

10.377 

6 

19  25  23.01 

2.2763 

27    3  29.0 

5.268 

6 

21    742.54 

1.9909 

20  38  29.5 

10.359 

7 

19  27  39.41 

2.2704 

26  58    8.9 

5.400 

7 

21    9  41.83 

1.9855 

2028    5.5 

10.439 

8 

19  29  55.46 

2.2646 

26  52  41.0 

5.530 

8 

21  II  40.80 

X.9803 

20  17  36.8 

10.318 

9 

19  32  II. 16 

2.2587 

2647    5.3 

5.660 

9 

21  13  39.46 

1.9750 

20    7    3.3 

X0.597 

lO 

19  34  26.50 

2.2528 

26  41  21.8 

5.789 

10 

21  15  37.80 

1.9697 

19  56  25.1 

ic».e75 

11 

19  36  41.49 

2.2468 

26  35  30.6 

5.917 

II 

21  17  35.82 

X.9645 

19  45  42.3 

XO.739 

12 

19  38  56.12 

2.2408 

26  29  31.8 

6.043 

12 

21  19  33.54 

X.9594 

19  34  54.9 

io.8s8 

13 

19  41  10.39 

a. 2348 

26  23  25.5 

6.168 

13 

21  21  30.95 

1.9543 

19  24    3.0 

Z0.90S 

14 

19  43  24.30 

a. 2288 

26  17  II. 7 

6.993 

14 

21  23  28.05 

1.949a 

19  13    6.7 

X0.976 

15 

19  45  37.84 

2.2227 

26  10  50.5 

6.414 

15 

21  25  24.85 

1.9442 

19    2     5.9 

XI.049 

i6 

19  47  51.02 

a.3167 

26    4  22.0 

6.536 

16 

21  27  21.36 

X.9393 

18  51    0.8 

I1.X32 

17 

19  50    3.84 

2.2106 

25  57  46.2 

6.657 

17 

21  29  17.57 

X.9344 

18  39  51-3 

11.193 

i8 

19  52  16.29 

2.ao44 

25  51    3.2 

6.776 

18 

21  31  13.49 

1.9296 

18  28  37.6 

11.963 

19 

19  54  28.37 

2.1983 

2544  13. 1 

6.894 

19 

21  33    9.12 

1.9248 

18  17  19.8 

XI. 332 

20 

19  56  40.09 

2.Z922 

25  37  15.9 

7.01a 

20 

21  35    4.46 

1.9201 

18    5  57.8 

ZI.401 

21 

19  58  51.44 

2.1861 

25  30  11.7 

7.128 

21 

21  36  59.53 

X.9X55 

17  54  31.7 

11.468 

22 

20    I     2.42 

2.1799 

25  23    0.5 

7.243 

22 

21  38  54.32 

I. 9108 

17  43     1.6 

XI.535 

a3 

20    3  13.03 

2.1738 

25  15  42.5 

7.358 

23 

21  40  48.83 

1.9063 

17  31  27.5 

xi.Goi 

M 

20    5  23.27 

2.1676 

S.25    8  17.6 

7.471 

24 

21  42  43.07 

1.90x8 

S.17  1949-5 

11.666 
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MEAN  TIME. 
THE  MOON'S  RIGHT  ASCENSION  AND  DECLINATION. 


50  MAY,  1913. 

AT  GREENWICH  APPARENT  NOON. 


— Ttw  auu  time  of  ■emidiiunEtci  pusug  the  meildiiin  may  be  found  by  ■ubtnctlna  f/ 
The  aica  *■  pnGxed  to  the  boutly  chuise  of  dedlo«tloa  indicate!  that  north  declinatiou  a 


n. 


MAY,  1913. 


51 


AT  GREENWICH  MEAN   NOON. 


Dnrof 

tke 
Week. 


ThuT. 

Frl 

Sat. 

SUN. 

Mon. 

Tues. 

Wed. 
Thur. 
Fri. 

Sat. 

SUN. 

Mem. 

Tues. 
Wed. 
Thur. 

Fri. 
Sat. 
SUN. 


25 


I 

2 

3 

4 

5 
6 

7 
8 

9 

lO 

II 

12 

13 
14 
15 

i6 

17 
i8 


Mod.   1 19 
Tues.  I  20 

Wed.  '21 


Thnr. 

Fri. 

Sat. 

SUN. 

Hon. 

Ttaes. 

Wed. 
Thur. 
Fri. 
Sat. 

SUN, 


22 

23 
24 

25 
26 

27 

28 

29 
30 

31 
32 


THE  SUN'S 


Apparent  Right 
Afloenaon. 


h    m        s 
2    32    17.65 

2    36      6.83 

2  39  56.57 

2    43    46.87 

2  47  37-73 
2  51  29.16 

2  55  21.15 

2  59  1370 

3  3     6.82 

3  7  050 
3  10  54.73 

3  14  49-53 

3  18  44.88 
3  22  40.78 
3  26  37.24 

3  30  34.25 

3  34  31.81 
3  38  29.92 

3  42  28.57 
3  46  27.77 
3  50  27.52 

3  54  27.81 

3  58  28.64 

4  2  30.01 

4  6  31.91 
4  10  34.32 
4  14  37.24 

4  18  40.65 
4  22  44.55 
4  26  48.92 

4  30  53.74 
4  34  59.01 


Diff.  for 
X  Hour. 


8 
9538 
9-561 
9584 

9.607 
9.631 

9654 

9.678 
9.701 

9725 

9-749 
9.772 

9-795 

9.818 
9.841 
9.864 

9.887 
9.910 

9.933 

9.955 
9.978 

10.001 


0.024 
0.046 
0.068 

0.090 
0.1 1 1 
0.132 

0.152 
0.172 
0.191 
0.210 


10.228 


Apparent  Decli- 
nation. 


N. 


4  58  40.4 

5  16  47.5 

5  34  39.5 

5  52   16.0 

6  9  36.8 
6  26  41.6 

6  43  29.9 

7  o     1.5 
7  16  16.1 


Diff.  for 
X  Hour. 


// 


7 

7 
8 


32  13.3 
47  52.8 

3  14.3 


8  18  17.6 
8  33  2.3 
8  47  28.2 


+45.60 
44.98 

44.34 


+43.69 
43.03 
42.36 

+41.67 
40.96 
40.24 

+39.51 

38.77 
38.02 

+37.25 

36.47 
35.68 


9 

9  15  22.5 

9  28  50.5 


35.0  +34.88 

34-07 
33.25 


9  41  58.6 
9  54  46.6 
20     7  14.4 

20  19  21.6 
20  31  8.1 
20  42  33.6 

20  53  37-8 

21  4  20.5 
21    14  41.6 

21  24  40.7 
21  34  17.7 

21  43  32.3 
21  52  24.4 

N.22     o  53.6 


+32-42 
31.58 
30.73 

+29.87 
29.00 
28.12 

+27.23 

26.33 
25.42 

+24.50 

23.57 
22.64 

21.70 
+20.74 


Bquation  of 

Time  to  be 

Added  to 

Mean  Time. 


m         s 
2    56.15 

3  3.52 
3  10.34 

3  16.60 
3  22.29 
3  27.42 

3  31.98 
3  35.98 
3  39.42 

3  42.30 
3  44.62 
3  46.38 

3  47-59 
3  48.24 
3  48.34 

3  47.89 
3  46.89 

3  45-34 

3  43.24 
3  40.60 

3  37.41 

3  33.67 
3  29.40 
3  24.59 

3  19.25 
3  13.40 
3     7.04 

3  0.18 

2  52.84 

2  45  03 

2  36.76 

2  28.05 


Diff.  for 
I  Hour. 


8 
0.319 

0.296 

0.273 

0.249 
0.226 
0.202 

0.179 

0.155 
0.132 

0.108 
0.085 
0.062 

0.039 
0.016 
0.007 

0.030 
0.053 
0.076 

0.099 
0.122 
0.144 

0.167 
0.189 
0.2II 

0.233 
0.254 

0.275 

0.296 
0.316 

0.335 
0.354 

0.371 


HOTB. — ^Tbe  semidiameter  for  mean  noon  may  be  assumed  the  same  as  that  for  apparent  noon. 
The  sign  +  prefixed  to  the  hourly  change  of  declination  indicates  that  north  dedina- 


Sidereal  Time, 

or  Right  Ascen. 

sion  of  Mean 

Sun. 


h   m    s 
2  35  13.80 

2  39  10.35 
2  43  6.91 

2  47  3.46 
2  51  0.02 

2  54  56.58 

2  58  53.13 

3  2  49.69 

3  6  46.24 

3  10  42.80 

3  14  3936 
3  18  35.92 

3  22  32.47 
3  26  29.03 
3  30  25.58 

3  34  22.14 
3  38  18.70 
3  42  15.26 

3  46  1 1. 81 
3  50  8.37 
3  54  4.93 

3  58  1.49 

4  I  58.04 

4  5  5460 

4  9  51.16 

4  13  47.72 
4  17  44.28 

4  21  40.83 

4  25  37.39 
4  29  33.95 
4  33  30.51 

4  37  27.06 


Diff.  for  X  Hour. 

+  9".8s6s. 
(Table  III.) 
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AT  GREENWICH  MEAN  NOON. 


V 

o  a 


I 
2 

3 

4 

5 
6 

7 
8 


lO 

II 

12 

13 
14 
15 

i6 

17 
i8 

20 
21 

22 

23 
24 

25 
26 

27 

28 

29 
30 

31 
32 


21 
22 

23 

24 

25 
26 

27 

28 

29 

30 

31 
32 

33 
34 
35 

36 

37 
38 

39 
40 

41 

42 
43 
44 

45 
46 

47 

48 

49 
50 
51 


152 


THE  SUN'S 


Tnie  Longitude. 


// 


40  29    58.4 

41  28    10.6 

42  26    21.2 

43  24  30.2 

44  22  37.6 

45  20  43.4 

46  18  47.6 

47  16  50.1 

48  14  50.8 

49  12  49.8 

50  10  47.0 

51  8  42.4 


52 
53 
54 


6  35.9 
4  27.6 

2   17.5 


54  60     5.7 

55  57  52.3 

56  55  37.3 

57  53  20.8 

58  51     2.8 

59  48  43-5 

60  46  23.0 

61  44     1.4 

62  41  38.7 

63  39  15.0 

64  36  50.3 

65  34  24.7 

66  31   58.3 

67  29  31.0 

68  27     2.8 

69  24  33.8 

70  22     3.9 


// 


29  43.4 

27  55.4 

26  5.8 

24  14.7 

22  22.0 

20  27.7 

18  31.7 

16  34.0 

14  34.6 

12  33-4 

10  30.4 

8  25.6 

6  18.9 

4  IO-5 

2  ofs 

59  48.3 

57  34-7 

55  19.5 

53  2.8 

50  44-7 

48  25.3 

46  4.6 

43  42.8 

41  20.0 

38  56.1 

36  312 

34  5-4 

31  38.8 

29  1 1.3 

26  42.9 

24  ^3-7 

21  43.7 


Diff.  for 
z  Hour. 


/» 


45-54 
4547 
45  40 

45.34 
45-27 
45-21 

45-14 

45-07 
45.00 

44.92 
44.84 

44.77 

44.69 
44.62 

44.54 

44-47 
44.40 

44-34 

44.28 

44.23 
44.17 

44.12 
44.07 
44.03 

43.99 
43-95 
43.91 


Latitude. 


—  0.22 

—  0.09 
-f0.04 

+  0.16 
0.28 

0.37 

-f  0.44 
0.49 
0.51 

+  0.50 
0.46 
0.38 

+  0.28 

0.15 

+  0.02 

-0.13 
0.27 
0.40 

-0.50 

0.59 
0.66 

—  0.69 
0.69 
0.67 

—  0.61 

0.54 
0.44 


Logarithm  of  the 

Radius  Vector  of 

the  Earth. 


43-88     -0.33 

43-84 
43.81 

43.77 


43.74 


0.22 
—  O.IO 
+  0.03 

-fO.14 


0.003  4438 

0003  5536 
0.003  6620 

0.003  7689 
0.003  8741 

0.003  9775 

0.004  0792 
0.004  1790 
0.004  2770 

0.004  3733 
0.004  4679 
0.004  5609 

0.004  6524 
0.004  7425 
0.004  83 1 3 

0.004  9190 
0.005  0057 
0.005  0914 

0.005  1762 
0.005  2601 
0.005  3431 

0.005  4251 
0.005  5060 
0.005  5857 

0.005  6642 
0.0057413 
0.005  8168 

0.005  8907 
0.005  9629 
0.006  0332 
0.006  1015 

0.006  1677 


Diff.  for 
z  Hour. 


•f46.i 

45.5 
44.8 

+44.1 
43.4 
42.7 

+42.0 
41.2 

40.5 

+39.8 
39-1 
38.4 

+37.8 

37.3 
36.8 

+36.3 
35.9 
35.5 

+35.1 
34.7 
34.4 

+34.0 
33-5 
330 

+32.4 
31.8 

31. 1 

+30.4 
29.6 

28.8 

28.0 

+27.1 


Mean  Time  of 
Sidereal  Noon. 


NOTV.— 'The  longitudes  in  the  column  i  are  referred  to  the  true  equinox  of  their  own  date, 
while  those  in  the  column  X*  are  referred  to  the  mean  equinox  of  the  beginning  of 
the  Besselian  fictitious  year. 


h   m    8 
21  21  15.73 

21  17  19.82 

21  13  23.91 

21  9  28.00 
21  5  32.09 
21   I  36.18 

20  57  40.26 

20  53  44.35 
20  49  48.44 

20  45  52.53 
20  41  56.62 
20  38  0.71 

20  34  4.80 
20  30  8.89 
20  26  12.98 

20  22  17.07 
20  18  21.16 
20  14  25.25 

20  10  29.34 
20  6  33.42 
20  2  37.51 

19  58  41.60 
19  54  45.69 
19  50  49-78 

19  46  53-86 

19  42  57.95 
19  39  2.04 

19  35  6.13 

19  31  10.22 

19  27  14.30 

19  23  18.39 

19  19  22.48 


Diff.  for  X  Hour, 
— 9«.8s96. 
(Table  n.) 
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ji 


THE  MOON'S 


I 

2 

3 

4 

5 
6 

7 
8 

9 

10 

II 

12 

13 

15 

i6 

17 
i8 

19 

20 
31 

22 

25 
26 

27 

28 
29 

30 
31 

32 


SSMIDIAMBTBR. 


// 


4 
4 
4 

5 
5 
5 

5 
5 
5 

5 
5 


48.4 

51.9 
57.3 

4.2 
12.2 
20.6 

29.2 

37.4 
45-2 

52.4 

58.9 
4.6 


4 
4 


6  9-3 
6  12.9 

6  14.9 

6  15.1 
6  12.9 
6     8.2 

6     i.o 

5  51.8 
5  411 

5  29.7 

5  18.4 
5     8.1 


59.6 

53.3 
[4  49.6 


48.6 

50.5 

4  550 

5  1-9 


Midnight. 


// 


4  49.8 

4  54-4 

5  0.6 

5  8.1 

5  16.4 

5  24.9 

5  33.4 

5  41.4 

5  48.9 

5  55.7 

6  1.8 

6  7.1 

6  11.3 

6  14.1 

6  15.3 

6  14.3 

6  10.9 

6  4.9 

5  56.7 

5  46.6 

5  35.4 

5  24.0 

5  131 

5  3.6 

4  56.1 

4  51.1 

4  48.8 

4  49.2 

4  52.4 

4  58.2 

5  6.1 


15  IO-7      15  15-6 


HORIZONTAL  PARALLAX. 


Noon. 


54  14-48 
54  27.31 

54  47.29 

55  12.73 

5541.84 

56  12.85 

5644.18 

57  14.56 
5743.19 

58  9.51 

58  33.23 
5854." 

59  11-57 
59  24.69 
59  32.20 

59  32.64 
59  24.63 
59  7.45 

58  41.25 
58  7.33 
57  27.94 

56  46.00 
56  4.74 
55  27.13 

54  55-77 
54  32.57 
54  18.93 

54  15.52 
54  22.38 

54  38.99 

55  4-26 

55  36.44 


Diff.  for 
X  Hour. 


// 


+0.365 
0.695 
0.958 

+  I.149 
1.264 
1.308 

+  1.293 

1-233 
X.148 

+  1.043 
0.931 
0.803 

+0.645 

0.441 

+0.177 

-0.150 

0.523 
0.908 

-X.265 

1.545 
1. 716 

-1-754 
1.662 

1.452 

-1. 148 

0.775 
-0.357 

+0.073 

0.495 
0.881 

1. 21 1 
+  1-455 


Midnight. 


// 


54  19.91 
54  36.51 

54  59.43 

55  26.94 

55  57-21 

56  28.56 

56  59-55 

57  29.13 

57  56.66 

58  21.70 

58  44-05 

59  3.32 

59  18.74 
59  29.24 
59  3340 

59  29.76 
59  17.20 
58  55.42 

58  25.13 

5748.15 
57  7.05 

56  25.09 

55  45.30 
55  10.53 

54  4305 
54  24.50 
54  15.93 

54  17.68 
54  29.52 

54  50.63 

55  19.62 

55  54.44 


Diff.  for 
I  Hour. 


ff 


+0.536 
0.836 
1.063 

+  I.215 

1.295 
I.. 307 

+  1.266 
1. 194 
1.097 

+0.988 
0.871 
0.730 

+0.549 
0.316 

+0.021 

-0.332 
0.716 
1.094 

-1.417 
1.647 

1.753 

-1.725 
1.572 
1.309 

-0.970 

0.570 

-0.143 

+0.287 
0.694 
1.056 

1-345 
+  1.542 


UPPER  TRANSIT. 


Meridian  of 
Greenwich. 


h  m 

21  8.6 

21  48.0 

22  28.9 

23  12.3 
23  59.2 

6 


o 

I 
2 

3 
4 
5 


50.5 
46.1 

45.1 

45.4 
44.6 
41.0 


6  34.1 

7  24.3 
12.7 


8 


9     0.8 

9  49.8 
10  40.9 

1  34.9 

2  31.5 

3  29.6 

4  27.1 

5  22.2 

6  13.4 

7  0.6 

7  44.2 

8  25.2 

9  4.6 
9  43.8 

20  23.8 

21  5.9 
21  51.4 


Diff.  for 
X  Hour. 


m 
1.64 

1.67 
1.75 

1.88 
2.04 


2.23 
2.40 
2.49 

2.50 
2.42 
2.28 

2.14 
2.05 
2.00 

2.02 
2.08 
2.19 

2.31 
2.40 
2.42 

2.36 
2.22 
2.05 

1.89 
1.76 
1.67 

1.63 
1.64 
1.70 
1.82 

1.98 


AGS. 


Noon. 


d 
24.8 

25.8 
26.8 

27.8 

28.8 

O.I 

I. 
2. 

3. 


5. 

6. 

7. 

8. 
9. 

10. 
II. 
12. 

13. 
14. 
15. 

16. 
17. 
18. 

19. 
20. 

21. 

22. 

23. 
24. 

25- 

26.1 
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MAY,  1913. 


VII. 


GREENWICH  MEAN  TIME. 


THE  MOONS  RIGHT  ASCENSION  AND  DECLINATION. 


Diff. 

Diff. 

Diff. 

Diff. 

Hour. 

Right  Ascension. 

for 
X  Mtn. 

Declination. 

for 

xMin. 

Hour. 

Right  Ascension. 

for 
iMin. 

Declination. 

for 
zMin. 

FRIDAY  9. 

SUNDAY  II. 

h    m        8 

s 

0      •        t* 

f 

h    m        8 

s 

e        •            t* 

m 

O 

5  45  20.34 

2.5593 

N.28  31  20.7 

1.143 

0 

7  48  12.28 

a.5066 

N.25  57  28.6 

7.439 

I 

5  47  53.97 

a. 5616 

28  32  23.9 

0.963 

I 

7  50  42.55 

2.5023 

25  49  57.3 

7.fa4 

2 

5  50  27.73 

2.5637 

28  33  16.3 

0.783 

2 

7  53  12.56 

2.4981 

25  42  16. 1  ■   7.768 

3 

5  53     1.62 

a.  5658 

28  33  57.9 

0.60a 

3 

7  55  42.32 

2.4938 

25  34  25.2 

7.930 

4 

5  55  3563 

a. 5677 

28  34  28.6 

0.421 

4 

7  58  II. 8a 

2.4894 

25  26  24.5 

8.092 

5 

5  58    9-75 

a.  5695 

28  34  48.4 

o.a40 

5 

8    0  41.05 

2.4850 

25  18  14. 1 

8.253 

6 

6    043.97 

a. 57x1 

28  34  57.4 

+0.058 

6 

8    3  10.01 

a. 4804 

25    9  54. 1 

8.413 

7 

6    3  18.28 

a. 5725 

28  34  55.4 

-0.124 

7 

8    5  38.70 

2.4758 

25    I  24.6 

8.571 

8 

6    5  52.67 

«.5737 

283442.5 

0.306 

8 

8    8    7.11 

a.  471a 

24  52  45.6 

8.728 

9 

6    827.13 

a. 5749 

28  34  18.7 

0.488 

9 

8  10  35.24 

a. 4665 

24  43  57.2 

8.8R4 

lO 

6  II     1.66 

a. 5759 

28  33  43.9 

0.67a 

10 

8  13    3.09 

a. 4617 

24  34  59.5 

9.03B 

II 

6  13  36.24 

2.5767 

28  32  58. 1 

0.855 

ZI 

8  15  30.65 

a. 4568 

24  25  52.6 

9.192 

12 

6  16  10.87 

2.5774 

28  32    1.3 

1.038 

12 

8  17  57.91 

a. 4519 

24  16  36.4 

9.346 

13 

6  18  45-53 

a. 5779 

28  30  53.5 

X.S2Z 

13 

8  20  24.88 

2.4470 

24    7  1 1. 1 

9*497 

H 

6  21  20. 22 

2.578a 

28  29  34.8 

1.404 

14 

8  22  51.55 

a. 4420 

23  57  36.8 

9.646 

15 

6  23  54.92 

a.  5784 

28  28    5.0 

1.588 

15 

8  25  17.92 

a.  4370 

23  47  53.6 

9.794 

i6 

6  26  29.63 

a. 5785 

28  26  24.2 

x.77a 

16 

8  27  43.99 

2.4320 

23  38    1.5 

9.942 

17 

6  29    4.34 

a. 5784 

28  24  32.4 

X.955 

17 

8  30    9.76 

2.4369 

23  28    0.6    10.088 

i8 

6  31  39.04 

2.5781 

28  22  29.6 

a.t38 

18 

8  32  35.22 

a.4217 

23  17  51.0    X0.233 

19 

6  34  13.71 

2.5776 

28  20  15.8 

a.  3*8 

19 

8  35    0.36 

2.4165 

23     7  32.7     '0-377 

20 

6  36  48.35 

2.577X 

28  17  51.0 

a.  505 

20 

8  37  25.20 

2.4114 

22  57     5.8  !  10.518 

21 

6  39  22.96 

a.  5764 

28  15  15.2 

a.  688 

21 

8  39  49.73 

a. 406a 

22  46  30.5 

10.658 

22 

6  41  57.52 

a. 5756 

28  12  28.5 

a.  870 

22 

8  42  13.94 

2.4008 

22  35  46.8 

10.797 

23 

6  44  32.03 

2.5746 

N.28    9  30.8 

3.05a 

23 

8  44  37.83 

a. 3956 

N.22  24  54.8 

10.936 

SAT 

URD/ 

lYio. 

MC 

>NDA1 

{  12. 

O 

6  47    6.47 

a. 5733 

N.28    6  22.2 

3.«35 

0 

8  47    1. 41 

2.9903 

N.22  13  54.5  j  11.072 

X 

6  49  40.83 

a.S7ao 

28    3    2.6 

3.417 

I 

8  49  24.67 

a.  3850 

22     2  46.1  i  ii.ao7 

2 

6  52  15.11 

2.5706 

27  59  32. 1 

3.598 

2 

8  51  47.61 

a.  3797 

21  51  29.6     11.341 

3 

6  54  49.30 

a.  5690 

27  55  50.8 

3.779 

3 

8  54  10.23 

a. 3744 

21  40     5.2     11.473 

4 

6  57  23.39 

2.5673 

27  51  58.6 

3.960 

4 

8  5632.53 

2.3691 

21  28  32.9  .  XI.603 

5 

6  59  57.37 

2.5654 

27  47  55.6 

4.141 

5 

8  58  54. 52 

2.3638 

21   16  52.8     11.732 

6 

7    2  31.24 

2.5634 

27  43  41.7 

4.321 

6 

9    I  16.19 

2.3585 

21      5      5.0     11.861 

7 

7    5    4.98 

a.  5612 

27  39  17. 1 

4  499 

7 

9    337.53 

2.3532 

20  53    9.5    11.987 

8 

7    738.59 

2.5589 

27  34  41.8 

4.678 

8 

9    5  58.57 

a. 3478 

20  41       6.5       12.112 

9 

7  10  12.05 

2.5565 

27  29  55.7 

4.857 

9 

9    8  19.28 

a. 3426 

20  28  56. 1    i2.a3S 

lO 

7  12  45-37 

a.554X 

27  24  59.0 

5.054 

10 

9  10  39.68 

a. 3373 

20  16  38.3     12.357 

II 

7  15  i8.i4 

2.5514 

27  19  51.6 

5.21a 

II 

9  12  59.76 

2.33ao 

20     4  13.2  ,  I2.47« 

12 

7  17  51.54 

a. 5486 

27  14  33.6 

5.388 

12 

9  15  19.52 

2.3267 

19  51  40.9  ,  12.597 

13 

7  20  24.37 

2.5457 

27    9    5.1 

5.563 

13 

9  17  38.97 

2.3215 

19  39    1.5  1  ia.714 

14 

7  22  57.02 

2.5427 

27    3  26.1 

5.738 

14 

9  19  58.10 

2.3163 

19  26  1 5. 1  1  12.830 

15 

7  25  29.49 

2.5395 

26  57  36.6 

5.912 

15 

9  22  16.92 

2.3x1a 

19  13  21.9 

12.944 

i6 

7  28    1.76 

a.  5362 

a6  51  36.7 

6.085 

16 

9  24  35.44 

a.  3060 

19     0  21.9 

13-057 

I? 

7  30  33.84 

a. 5329 

26  45  26.4 

6.857 

17 

9  26  53.64 

a. 3006 

18  47  15.I 

I3.ifi9 

i8 

7  33    5.71 

4.5294 

26  39    5.8 

6.4a8 

18 

9  29  11.54 

2.2957 

18  34     1.6 

13.279 

19 

7  35  37.37 

2.5258 

26  32  35.0 

6.599 

19 

9  31  29.13 

2.2907 

18  20  41. 6 

13.388 

20 

7  38    8.81 

a. 52ai 

26  25  53.9 

6.769 

20 

9  33  46.42 

2.2857 

18    7  15.1 

13.493 

21 

7  40  40.02 

8.5x83 

26  19    2.7 

6.938 

21 

9  36    341 

2.2807 

17  5342.2 

13.600 

22 

7  43  II.OI 

a.5M5 

26  12    1.4 

7.106 

22 

9  38  20. 10 

a.  8757 

1740    3.1 

13.703 

23 

74541.76 

a. 5106 

26    4  50.0 

7.273 

23 

9  40  36.49 

8.8708 

17  26  17.8 

13.807 

24 

7  48  12.28 

a. 5066 

N.25  57  28.6 

7.439 

24 

9  42  52.59 

2.2659 

N.17  12  26.3 

13.908 
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MAY,  1913. 


IX. 


GREENWICH  MEAN  TIME. 


THE  MOON'S  RIGHT  ASCENSION  AND  DECLINATION. 


Diff. 

Diff. 

Diff. 

Diff. 

Hour. 

Right  Ascension. 

for 
z  Min. 

Declination. 

for 

I  Min. 

Hour. 

Right  Ascension. 

for 
xMin. 

Declination. 

for 
1  Min. 

SATURDAY  17. 

MONDAY  19. 

h    m        8 

8 

e       *          M 

n 

h     m       s 

8 

0      »        *» 

f> 

O 

13    8  28.60 

2.1449 

S.   8  55  36.9 

16.367 

0 

14  55  39.31 

8.3360 

S.2033  35.1 

12.108 

z 

13  10  37.38 

a. 1477 

9  "  57.4 

16.316 

X 

14  57  59.61 

2.3406 

20  45  37-4 

11.973 

2 

13  12  46.32 

2.1S05 

9  28  14.8 

Z6.263 

2 

15    020.18 

8.3451 

20  57  32.1 

11.847 

3 

13  14  55.44 

a. 1534 

9  44  29.0 

16.809 

3 

15    2  41.02 

2.3497 

21    9  19.0 

11.717 

4 

13  17    4-73 

2.1563 

lo    0  39.9 

16.X54 

4 

15    5    2.14 

3.3542 

21  20  58.1 

11.585 

5 

13  19  14.20 

a. 1594 

10  1647.5 

16.097 

5 

15    7  23.52 

2.3586 

21  32  29.2 

11.45a 

6 

13  21  23.86 

2.Z626 

10  32  51.5 

X6.Q37 

6 

15    945.17 

2.3631 

21  43  52.4 

11.519 

7 

13  23  3371 

2.1658 

1048  51.9 

15.977 

7 

15  12    7.09 

2.3675 

21  55    7.5 

11.184 

8 

13  25  43-75 

2.1690 

II    4  48.6 

15.914 

8 

15  14  29.27 

2.3718 

22    6  14.5 

11.047 

9 

13  27  53.99 

2.1723 

II  20  41.6 

15.850 

9 

15  16  51.71 

2.3763 

22  17  13.3 

10. 910 

lO 

13  30    4.43 

2.1757 

II  36  30.7 

15.785 

10 

15  19  14.42 

2.3807 

22  28    3.7 

10.771 

IX 

13  32  15.07 

a.  1792 

II  52  15.8 

15.717 

II 

15  21  37.39 

8.3849 

22  38  45.7 

10.630 

12 

13  34  25.93 

2.1827 

12    7  56.8 

15.648 

12 

15  24    0.61 

a. 3891 

22  49  19.3 

10.488 

13 

13  36  37.00 

2.x86a 

12  23  33.6 

15.578 

13 

15  26  24.08 

8.3933 

22  59  44.4 

10.346 

14 

13  38  48.28 

2.1898 

1239    6.1 

15.506 

14 

15  28  47.81 

8.3976 

23  10     0.8 

10. 902 

15 

13  40  59.78 

8.1935 

12  54  34-3 

15-438 

15 

15  31  11.79 

3.4017 

23  20     8.5 

xaos6 

i6 

1343  11.50 

2.197s 

13    9  58.0 

15.357 

16 

15  33  36.01 

2.4057 

2330    7-5 

9.910 

17 

13  45  23.45 

a.aoii 

13  25  17. 1 

15.279 

17 

15  36    0.48 

2.4097 

23  39  57.7 

9.762 

i8 

13  47  35.63 

2.2049 

13  40  31.5 

15.801 

18 

15  38  25.18 

2.4137 

23  49  38.9 

9.613 

19 

13  49  48.04 

a. 2088 

13  5541.2 

15.121 

19 

15  40  50.12 

2.4176 

23  59  II. 2 

9.463 

20 

13  52    0.69 

2.2ia8 

14  10  46.0 

15.038 

20 

15  43  15.29 

2.4214 

24    834.5 

9.312 

21 

13  54  13.57 

2.2x68 

14  25  45-8 

14.955 

21 

15  45  40.69 

2.4252 

24  17  48.7 

9.160 

22 

13  56  26.70 

a.a2o8 

14  40  40.6 

14.870 

22 

15  48    6.31 

2.4888 

24  26  53.7 

9.007 

23 

13  58  40.07 

2.2248 

S.14  5530.2 

14.783 

23 

15  5032.15 

2.4325 

S.243549.5 

8.852 

SU 

NDAY 

'  x8. 

TU] 

ESDA^ 

Y  20. 

o 

14    0  53.68 

2.8289 

S.15  10  14.6 

14.695 

0 

15  52  58-21 

2.4361 

S.24  44  36.0 

8.697 

I 

14    3    7.54 

8. 2332 

15  24  53.6 

14.605 

I 

15  55  24.48 

2.4395 

24  53  13.2 

8.541 

2 

14    5  21.66 

8.8374 

15  39  27.2 

14.513 

2 

15  57  50.95 

8.4429 

25    I  40.9 

8.383 

3 

14    736.03 

8.2416 

15  53  55.2 

14.420 

3 

16    0  17.63 

2.446a 

25    9  59.2 

8.2t6 

4 

14    9  50.65 

2.8459 

16    8  17.6 

14-325 

4 

16    244.50 

2.4494 

25  18    8.0 

8.067 

5 

14  12    5.54 

2.8508 

16  22  34.2 

14.888 

5 

16    5  11.56 

8.4526 

25  26    7.2 

7.906 

6 

14  14  20.68 

8.2546 

16  36  45.0 

14.131 

6 

16    7  38.81 

2.4557 

25  33  56.7 

7.745 

7 

14  16  36.09 

2.2500 

16  50  49.9 

14.<Q1 

7 

16  10    6.24 

2.4586 

25  41  36.6 

7.584 

8 

14  18  51.76 

2.2^4 

17    448.7 

13.929 

8 

16  12  33.84 

8.4614 

25  49    6.8 

7.42a 

9 

14  21    7.70 

8.2678 

17  18  41.4 

13.887 

9 

16  15    1. 61 

2.4642 

25  56  27.2 

7.258 

lO 

14  23  23.90 

2.2722 

17  32  28.0 

13.723 

10 

16  17  29.55 

2.4669 

26    3  37.8 

7.094 

XI 

14  25  40.37 

2.2767 

17  46    8.2 

13.617 

II 

16  19  57.64 

2.4694 

26  10  38.5 

6.939 

12 

14  27  57.11 

8.2812 

17  59  42.0 

13.509 

12 

16  22  25.88 

2.4719 

26  17  29.3 

6.764 

13 

14  30  14.12 

2.8857 

18  13    9.3 

13.401 

13 

16  24  54.27 

2.4743 

26  24  10.2 

6.59B 

H 

14  32  31-40 

a. 2903 

18  26  30. 1 

13.291 

14 

16  27  22.79 

2.4765 

26  30  41.0 

6.451 

15 

14  34  48.96 

8.8949 

18  39  44.2 

13. 178 

15 

16  29  51.45 

2.4787 

26  37    1.9 

6.264 

i6 

1437    6.79 

a.  2995 

18  52  51.5 

13.064 

16 

16  32  20.23 

2.4806 

26  43  12.7 

6.096 

17 

14  39  24.90 

8.3041 

19    5  51.9 

12.948 

17 

163449.12 

2.4885 

26  49  13.4 

5.9a7 

i8 

14  41  43.28 

8.3086 

19  18  45.3 

12.832 

18 

16  37  18.13 

2.4843 

26  55    4.0 

5.758 

19 

1444    1.93 

2.3x32 

19  31  31.7 

12.714 

19 

16  39  47.24 

2.4860 

27    044.4 

5.589 

20 

14  46  20.86 

8.3177 

19  44  II.O 

12.595 

20 

16  42  16.45 

2.4876 

27    6  14.7 

5.419 

21 

14  48  40.06 

2.3283 

19  5643.1 

12.474 

21 

16  44  45.75 

2.4890 

27  II  34.7 

5.248 

22 

14  50  59.54 

2.3269 

20    9    7.9 

12.351 

22 

1647  15.13 

2.4903 

27  16  44.5 

5.078 

23 

14  53  19.29 

2.3314 

20  21  25.2 

12.287 

23 

16  4944.59 

2.4915 

27  21  44.1 

4.907 

«4 

14  55  39.31 

2.3360 

S.20  33  35.I 

12.102 

24 

i6  52  14.11 

2.492s 

S.27  26  33.4 

4.736 

60 


MAY,  1913. 


XI. 


GREENWICH  MEAN  TIME. 


THE  MOON'S  RIGHT  ASCENSION  AND  DECLINATION. 


Diff. 

Diff. 

Diff. 

Diff. 

Hoar. 

RiKhtAteention. 

for 
I  Min. 

Declination.. 

for 
I  Min. 

Hoar. 

Right  Ascenaion. 

for 
iMin. 

DedinAtioa 

for 
x  Min. 

SUNDAY 

'»5. 

TUESDAY  27. 

h    m       8 

8 

0         »            1* 

M 

h    m        8 

8 

e       »          •• 

m 

O 

20  38  28.54 

«.0958 

8.22  46  35.6 

9.a34 

0 

22  12  32.33 

1.8443 

S.I3   52  43.2 

i«.635 

I 

20  40  34.10 

a.0895 

22  37  18.7 

9.329 

I 

22  14  22.88 

1.8406 

1340      3.6 

xa.6^ 

2 

20  42  39.28 

S.0832 

22  27  56. 1 

9.423 

2 

22  16  13.20 

1.8369 

13  27  21.2 

ia.731 

3 

20  44  44.08 

s.a769 

22  18  27.9 

9.517 

3 

22  18     3.31 

1.8333 

13  14  35.9 

xa.TTS 

4 

20  46  48.51 

«.o/ur; 

22     8  54.1 

9.608 

4 

22  19  53.20 

1.8998 

13      147.8 

xa.824 

5 

20  48  52.56 

a.0644 

21  59  14.9 

9.699 

5 

22  21  42.88 

1.8263 

12  48  57.0 

ia.869 

6 

20  50  56.24 

S.0589 

21  49  30.2 

9.789 

6 

22  23  32.36 

1.8229 

1236     3.5 

1S.914 

7 

20  52  59.55 

a. 053s 

21  39  40.2 

9.877 

7 

22  25  21.63 

I.8195 

ia23    7.3 

ia-958 

8 

20  55     2.50 

2.046Z 

21  29  45.0 

9.963 

8 

22  27  10.70 

1.8163 

12  10    8.5 

X3.008 

9 

20  57    5.08 

2.0400 

21   19  44.6 

10.050 

9 

22  28  59.59 

1.8x32 

"  57    7.1 

13.044 

lO 

20  59    7.30 

a.0339 

21    9  39.0 

10.135 

10 

22  30  48.29 

1.8x01 

II  44    3.2 

x3.o|j 

IX 

21     I    9.15 

2.0279 

20  59  28.4 

10.219 

II 

22  32  36.80 

1.8070 

II  30  56.9 

X3.116 

12 

21    3  10.65 

2.0021 

20  49  12.7 

Z0.302 

12 

22  34  25.13 

X.804I 

XI  17  48.x 

X3.166 

13 

21    5  11.80 

2.0162 

20  38  52.1 

10.384 

13 

22  36  13.29 

1.8012 

II    437.0 

i3-«05 

14 

21    7  12.59 

a.  0103 

20  28  26.6 

10.465 

14 

22  38      1.27 

1.7983 

10  51  23.5 

13.144 

15 

21    9  13.03 

2.0044 

20  17  56.3 

10.544 

15 

22  39  49.09 

1.7957 

1038    7.7 

Z3«a82 

i6 

21  II  13.12 

1.9987 

20     7  21.3 

10.623 

16 

22  41  36.75 

1.7930 

10  24  49.6 

X3.3«> 

17 

21  13  12.87 

1.9930 

19  56  41.5 

10.702 

17 

22  43  24.25 

X.7904 

10  IX  29.3 

13.3S6 

x8 

21   15  12.28 

1.9873 

1945  57.1 

10.778 

18 

22  45  11.60 

1.7879 

9  58    6.9 

X3.391 

19 

21  17  11.35 

1.9817 

1935    8.2 

10.853 

19 

22  46  58.80 

1.7854 

9  44  42.4 

X3-4a7 

20 

21   19  10.08 

1.9761 

19  24  14.8 

10.928 

20 

22  48  45.85 

1.7830 

9  31  15.7 

i3-46« 

21 

21  21      8.48 

1.9706 

19  13  16.9 

J1.0O2 

21 

22  50  32.76 

1.7808 

9  17  47.0 

13.495 

22 

21  23     6.55 

1.9651 

19     2  14.6 

11.074 

22 

22  52  19.54 

1.7786 

9    4  16.3 

15.5IB 

23 

21  25     4.29 

1.9597 

S.18  51     8.0 

11.Z46 

23 

22  54     6.19 

1.7765 

S.  8  50  43.6 

13.561 

MO 

>NDA1 

r  26. 

WED 

NESDAY  28. 

O 

21  27    1. 71 

1.9543 

S.183957.1 

IX.217 

0 

22  55  52.72 

1-7744 

S.  8  37    9.0 

13.S91 

I 

21  28  58.81 

1.9491 

18  28  42.0 

ii.a86 

I 

22  57  39.12 

i.77«4 

8  23  32.5 

13.6«3 

2 

21  30  55.60 

1.9438 

18  17  22.8 

".354 

2 

22  59  25.41 

1.7706 

8    954.2 

I3.«5S 

3 

21  32  52.07 

1.9386 

18  5  59.5 

11. 4» 

3 

23    I  ".59 

1.7687 

7  56  14. 1 

13.6BS 

4 

21  34  48.23 

1.9335 

17  5432.2 

11.488 

4 

23    2  57.66 

1.7669 

74232.3 

I3.7i« 

5 

21  36  44.09 

1.9485 

1743  0.9 

".554 

5 

23    443.62 

1.7652 

7  28  48.7 

13.740 

6 

21  38  39.65 

1.9835 

17  31  25.7 

11.619 

6 

23    6  29.49 

1.7637 

7  15    3.5 

13.768 

7 

21  40  34.91 

1.9185 

17  19  46.6 

11. 683 

7 

23    8  15.26 

1.762a 

7    I  16.6 

13.795 

8 

21  42  29.87 

1.9136 

17    8    3.7 

11.746 

8 

23  10    0.95 

1.7607 

6  47  28.  X 

X3.8ti 

9 

21  44  24.54 

1.9088 

16  56  17. 1 

11.808 

9 

23  II  46.55 

1.7593 

6  33  38. 1 

13.847 

lO 

21  46  18.93 

1.9041 

16  44  26.7 

11.870 

10 

23  13  32.07 

1.7581 

6  19  46.5 

13.878 

II 

21  48  13.03 

1.8993 

16  32  32.7 

11.929 

II 

23  15  17.52 

X.7569 

6    5  53.5 

X3.896 

12 

21  50     6.85 

1.8947 

16  20  35.2 

11.988 

12 

23  17    2.90 

X.7558 

5  51  59.0 

13.9» 

13 

21  52     0.39 

1.8902 

16    8  34. 1 

ia.047 

13 

23  18  48.21 

1.7547 

538    3.1 

13*943 

14 

21  53  53.67 

1.8858 

15  56  29.5 

ia.105 

14 

23  20  33.46 

1.7537 

5*4    5.9 

13.965 

15 

21   55  46.68 

1.8813 

15  44  21.5 

ia.i6a 

15 

23  22  18.66 

x.75a8 

5  10    7.3 

13.987 

i6 

21  57  39.42 

V    BMiCA 
1.0700 

15  32  10. 1 

ia.ai8 

16 

23  24    3.80 

1.7520 

456    7.5 

14.00ft 

17 

21  59  31.90 

1*8726 

15  19  55.3 

xa.273 

17 

23  25  48.90 

1.7513 

4  42    6.4 

14.008 

i8 

22      I  24.13 

1.8683 

15    737.3 

12. 327 

18 

23  27  33.95 

1.7506 

4  28    4.1 

14.048 

19 

22     3  16.10 

Z.8642 

14  55  16. 1 

ia.380 

19 

23  29  18.97 

1.7500 

4  14    0.6 

14.067 

20 

22     5     7.83 

I. 8601 

1442  51.7 

12. 433 

20 

23  31    3.95 

1.7494 

3  59  56.0 

14.066 

21 

22     6  59.31 

1.8560 

14  30  24.1 

12.485 

21 

23  32  48.90 

1.7490 

3  45  50.3 

14.103 

22 

22     8  50.55 

1.8521 

14  17  53.5 

12.536 

22 

23  34  33.83 

1.7487 

3  31  43.6 

Z4.xao 

23 

22  10  41.56 

1.8482 

14    5  19.8 

12.586 

23 

23  36  18.74 

X.7484 

3  17  35.9 

14.137 

24 

22  12  32.33 

X.8443 

S.I3  52  43-2 

It.  635 

24 

2338    3.64 

X.7482 

S.  3    3  27.2 

14.153- 
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JUNE,  1913. 


AT  GREENWICH  APPARENT  NOON. 


Day  of 

the 
Week. 

1.- 

a" 

I 

2 

3 

SUN. 

Mon. 

Tues. 

Wed. 
Thur. 
Fri. 

4 

5 
6 

Sat. 

SUN. 
Mon. 

7 
8 

9 

Tues. 
Wed. 
Thur. 

lO 

II 

12 

Fri. 
Sat. 

SUN. 

13 
14 
15 

Mon. 
Tues. 
Wed. 

i6 

17 
i8 

Thur. 

Fri. 

Sat. 

19 

20 
21 

SUN. 

Mon. 

Tues. 

22 

23 

24 

Wed. 
Thur. 
Fri. 

25 
26 

27 

Sat. 

SUN. 

Mon. 

28 
29 

30 

Tues. 

31 

THE  SUN'S 


Apparent  Right 
Ascension. 


h   m    s 

4  34  58.59 

4  39  430 
4  43  10.41 

4  47  16.90 
4  51  23.75 
4  55  30.94 

4  59  38.44 

5  3  46.22 
5  7  5426 

5  12  2.55 
5  16  11.06 
5  20  19.76 

5  24  28.63 
5  28  37.65 
5  32  46.80 

5  36  56.07 

5  41  5-43 
5  45  1 4-86 

5  49  24.35 
5  53  33.88 

5  57  43.42 

6  I  52.95 
6  6  2.46 

6  10  11.92 

6  14  21.31 
6  18  30.62 
6  22  39.82 

6  26  48.87 
6  30  57.76 
6  35  6.47 

6  39  14.97 


Diff.  for 
X  Hour. 


10.229 
10.246 
10.262 

10.277 
10.292 
10.306 

10.318 
10.330 
10.340 

10.350 

10.359 
10.366 

10.372 
10.378 
10.384 

10.388 
10.391 

10.394 

10.396 

10.397 
10.397 

10.396 

10.395 
10.393 

10.389 
10.385 
10.380 

10.373 
10.366 

10.359 
10.350 


Apparent  Decli- 
nation. 


N.22  O  52.7 
22  859.1 
22  16  42.3 

22  24  2.2 
22  30  58.6 
223731.2 

22  43  40.0 

22  49  24.9 

22  54  45.7 

22  59  42.3 

23  414.5 
23     822.3 

23  12  5.7 
23  15  24.6 
23  18  18.9 

23  20  48.5 
23  22  53.4 
23  24  33.7 

23  25  49.3 
23  26  40.1 

2327    6.1 

2327    7.4 

23  26  43.9 

23  25  55.6 

232442.5 

2323  4.7 
2321    2.2 

23  18  35.1 

23  1543.5 
23  12  27.3 

N.23    846.6 


Diff.  for 
X  Hour. 


/» 


+20.74 
9.78 
8.81 

7.83 
6.85 

5.86 

4.87 
3.87 
2.86 

1.85 
0.83 
9.81 

+  8.79 
7.77 
6.75 

+  5.72 
4.69 
3.66 

+   2.63 
1.60 
+  0.57 

0.46 
1.50 
2.53 

3.56 

4.59 
5.61 

6.64 
7.67 
8.69 

-  9.71 


Semidiam- 
eter. 


ft 


5  47.94 
5  47.80 

5  47.67 

5  47.54 
5  47.41 
5  47.29 

547.18 
547.07 
5  46.97 

5  46.87 
5  46.78 
5  46.69 

5  46.60 
5  46.52 
546.44 

5  46.36 
5  46.29 
5  46.22 

546.15 
546.09 

5  46.04 

5  45.98 

5  45.93 
5  45.88 

5  45.83 
5  45.79 
5  45.76 

5  45.73 
5  45.70 
5  45-68 


15  45.66 


Sidereal 
Time  of 
Semidi- 
aineter 
Passing 

Me- 
ridian. 


68.36 
68.41 
68.47 

68.52 

68.57 
68.62 

68.66 
68.70 
68.74 

68.77 
68.80 

68.83 

68.86 
68.88 
68.90 

68.92 

68.93 
68.94 

68.94 
68.94 
68.94 

68.94 
68.94 
68.93 

68.92 
68.90 
68.88 

68.85 
68.82 
68.79 

68.76 


Equation  of 

Time,  to  be 

Subtracted 

from 


Added  to 

Apparent 

lime. 


m       s 
2    28.08 

2  18.95 
2      9.42 

I    59.51 

I  49.25 
I    38.65 

I  27.74 
I  16.54 
I       5.08 

o  53.39 
o  41.48 

o  29.37 

o  17.09 
o    4.66 


o    7.90 

o  20.57 

o  33.33 
o  46.17 

0  59.07 

1  12.00 

I  24.94 

I  37.88 

I  50.80 

2      3.67 

2  16.47 
2  29.18 
2   41.78 

2   54.24 

3  6.54 
3  18.66 

3  30.57 


NoTS. — The  mean  time  of  semidiameter  passing  the  meridian  may  be  fotind  by  subtracting  o".i9  fro 
sidereal  time. 
The  sign  +  prefixed  to  the  hourly  change  of  declination  indicates  that  north  declinations  are  incre 
the  sign  —  indicates  that  north  declinations  are  decreasing. 


n. 


JUNE,  1913. 


63 


AT  GREENWICH  MEAN  NOON. 


Day  of 

the 
Week 


SUN. 

Mon. 
Tues. 

Wed. 

Thur. 

Fri. 

Sat. 

SUN. 
Mon. 

Tues. 
Wed. 
Thur. 

Fri. 
Sat. 
SUN. 

Mon. 

Tues. 

Wed. 

Thur. 

Fri. 

Sat. 

SUN. 

Mon. 

Tues. 

Wed. 

Thur. 

Fri. 

Sat. 

SUN. 

Mon. 

Tues. 


^5 


I 

2 

3 

4 

5 
6 

7 
8 

9 

lO 

II 

12 

13 
14 
15 

i6 

17 
i8 

19 

20 
21 

22 

23 

24 

25 
26 

27 

28 
29 

30 


THE  SUN'S 


Apparent  Riffht 
Ascension. 


m 


4  34  59.01 
4  39  4.69 
4  43  10.77 

4  47  17.24 
4  51  24.06 

4  55  31.22 

4  59  38.69 

5  3  46.44 
5  7  54.45 

5  12  2.71 
5  16  II. 18 
5  20  19.84 

5  24  28.68 
5  28  37.66 
5  32  46.78 

5  36  56.01 

5  41  5.33 
5  45  14.73 

5  49  24.18 
5  53  33.66 

5  57  43.17 

6  I  52.67 
6  6  2.14 
6  10  11.56 

6  14  20.92 
6  18  30.19 
6  22  39.34 

6  26  48.36 
6  30  57.22 

6  35     5.89 


Diff.  for 
X  Hour. 


8 
0.228 

0.245 

0.261 

0.276 
0.291 

0.305 

0.317 
0.328 

0.339 

0.348 

0.357 
0.364 

0.371 
0.377 
0.383 

0.387 
0.390 

0.393 

0.395 
0.396 

0.396 

0.395 
0.393 
0.391 

0.388 
0.384 

0.379 

0.372 
0.365 
0.357 


31     6  39  14.36     10.348   N.23     8  47.2  - 


Apparent  Decli- 
nation. 


// 


N.22  O  53.6 
22  8  59.9 
22    16   43.0 

22  24  2.8 
22  30  59.0 
22    37    31.6 

22  43  40.4 

22    49    25.2 

22  54  45.9 


22 

23 
23 

23 
23 
23 


59  42.4 
4  14.6 

8  22.4 

12  5.8 
15  24.6 
18  18.9 


23  20  48.5 

23  22  53.5 

23  24  33.8 

23  25  49.3 

23  26  40.1 

23  27     6.1 

23  27     7.4 

23  26  43.9 

23  25  55.6 

23  24  42.6 

23  23     4.9 

23  21     2.5 

23  18  35.5 

23  15  43.9 

23  12  27.8 


Diff.  for 
z  Hour. 


f* 


+20.74 
9.78 
8.81 

7.83 
6.85 

5.86 

4.86 
3.86 
2.86 

I  85 
0.84 
9.82 

+  8.80 
7.78 

6.75 

+  5-72 
4.69 

3.66 

+  2.63 
1.60 
+  0.57 

0.46 
1.50 
2.53 


Bauation  of 

Time  to  be 

Added  to 


Subtracted 

from 
Mean  Time. 


m         s 

2  28.05 

2  18.93 
2       9.41 

I  59.50 

I  49.24 

I  38.64 

I  27.73 

I  16.53 
I       5.07 

o  53.38 

o  41.47 

o  29.37 

o  17.09 
o    4.66 


-  3.56 

4-59 

5.61 

-  6.64 

7.66 

8.68 

-  970 

o    7.90 

o  20.57 

o  33.33 
o  46.17 

o  59.06 

I  11.99 
I  24.93 

I  37.87 

I  50.78 

2       3.65 

2  16.45 
2  29.16 
2    41.76 

2    54-22 

3  6.52 
3  18.63 

3  30.53 


Diff.  for 
I  Hour. 


8 

0.371 
0.389 

0.405 

0.420 

0.435 
0.448 

0.461 
0.472 
0.482 

0.492 
0.500 
0.508 

0.515 
0.521 

0.526 

0.530 
0.533 
0.536 

0.538 
0.539 
0.539 

0.539 
0.537 
0.535 

0.531 

0.527 
0.522 

0.516 
0.509 
0.500 

0.491 


Sidereal  Time. 

or  Right  Ascen- 

sion  of  Mean 

Sun. 


h      m        h 

4  37  27.06 
4  41  23.62 
4  45  20.18 

4  49  16.74 
4  53  13.30 
4  57  9.86 


5 
5 
5 


I  6.41 
5  2.97 
8  59.53 


NoTS. — ^The  semidiameter  for  mean  noon  may  be  assumed  the  same  as  that  for  apparent  noon. 
The  sign  +  prefixed  to  the  hourly  change  of  declination  indicates  that  north  declina- 
tions are  increasing;  the  sign  —  indicates  that  north  declinations  are  decreasing. 


5  12  56.09 
5  16  52.65 
5  20  49.21 

5  24  45.76 
5  28  42.32 
5  32  38.88 

5  36  35.44 
5  40  32.00 

5  44  28.56 

5  48  25.12 
5  52  21.68 

5  56  18.24 

6  o  14.79 

6  4  11.35 
6  8  7.91 

6  12  4.47 
6  16  1.03 

6  19  57.59 

6  23  54.14 
6  27  50.70 
6  31  47.26 

6  35  43.82 


Diff.  for  I  Hour. 

+9*.8s65. 
(TabUIII.) 
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JUNE,  1913. 


in. 


AT  GREENWICH  MEAN  NOON. 


I 

2 

3 

4 

5 
6 

7 
8 

9 

lo 
II 

12 

13 
14 
15 

i6 

17 
i8 

19 

20 
21 

22 

23 
24 

25 
26 

27 

28 

29 
30 

31 


52 
53 
54 

55 
56 

57 

58 

59 
60 

61 
62 

63 

64 

65 
66 

67 
68 

69 

70 

71 
72 

73 
74 
75 

76 

77 
78 

79 
80 

81 


182 


THE  SUN'S 


True  Longitude. 


// 


70  22       3.9 

71  19    33.3 

72  17     1.8 

73  14  29.4 

74  "  56.1 

75  9  21.9 


76 

77 
78     I 


6  46.8 

4  10.7 

33.5 


78  58  55.2 

79  56  1 5-9 

80  53  35-6 

81  50  54-3 

82  48  12. 1 

83  45  29.0 

84  42  45.2 

85  40     0.6 

86  37  154 

87  34  29.7 

88  31  43.6 

89  28  57.2 

90  26  10.5 

91  23  23.7 

92  20  36.7 

93  17  49-6 

94  15     2.5 

95  12  15.5 

96  9  28.5 

97  6  41.5 

98  3  54.7 


99 


8.0 


21  43.7 

19  12.9 

16  41.2 

14  8.7 

II  35.2 

9  0.8 

6  25.5 

3  49.2 

I  11.8 

58  33.3 

55  53.8 

53  13.4 

50  31.9 

47  49.5 

45  6.2 

42  22.1 

39  37-4 

36  52.0 

34  6.1 

31  19-8 

28  33.2 

25  46.3 

22  59-3 

20  12. 1 

17  24.8 
14  37.6 
II  50.3 

9  31 

6  16.0 

3  29.0 

o  42.0 


Di«f.  for 
I  Hour. 


// 


43-74 
43.70 
43.67 

43.63 
43.59 
43.55 

43.51 
43.47 
43.43 

43.39 
43-34 
43.30 

43.26 
43.22 

43.19 

43.16 

43.13 
43-11 

43.09 
43.08 

4307 

43.06 

43.05 
43.04 

43.04 
43.04 
43.04 

43.04 
43.05 
43.05 

43.05 


Latitude. 


// 


+  0.14 
0.24 
0.32 

+  0.37 

0.39 
0.39 

+  0.35 
0.28 
0.18 

+  0.06 

—  0.06 
0.18 

-0.32 

0.45 
0.56 

—  0.64 
0.70 
0.74 

-0.74 
0.71 
0.66 

—  0.60 
0.51 
0.41 

—  0.29 
0.17 

-0.05 

+  0.06 
0.17 
0.25 

+  0.29 


Loffarithm  of  the 

Radius  Vector  of 

the  Barth. 


0.006  1677 
0.006  2317 
0.006  2934 

0.006  3527 
0.006  4096 
0.006  4640 

0.006  5160 
0.006  5656 
0.0066128 

0.006  6580 
0.006  7010 
0.0067421 

0.006  7813 
0.006  8189 
0.006  8549 

0.006  8894 
0.006  9225 
0.006  9543 

0.006  9847 
0.0070136 
0.007  0410 

0.007  0669 
0.0070912 
0.007  1 1 38 

0.007  1345 
0.007  1534 
0.007  1703 

0.007  1850 
0.007  1976 
0.007  2079 

0.007  2157 


Di«f.for 
I  Hour. 


+27.1 
26.2 
25.2 

4-24.2 
23.2 
22.2 

4-21.2 
20.2 

19.3 

4-18.4 
17.6 
16.8 

4-I6.I 

15.4 
H-7 

4-14.1 

13.5 
12.9 

+12.3 

II. 7 
II. I 

+10.5 
9.8 
9.0 

4-  8.2 

7.4 
6.6 

+  5.7 
4.7 
3.7 

■f  2.7 


Nom. — The  longitudes  in  the  coltunn  A  are  referred  to  the  true  equinox  of  their  own  date, 
while  those  in  the  column  l'  are  referred  to  the  mean  equinox  of  the  beginning  of 
the  Besselian  fictitious  year. 


Mean  Time  of 
Sidereal  Noon. 


m 


9  19  22.48 
9  15  26.57 
9  II  30.66 

9  7  34.74 
9  3  38.83 
8  59  42.92 

8  55  47.01 
8  51  51.09 

8  47  55.18 

8  43  59.27 
8  40     3.36 

8  36     7.44 

8  32  11.53 
8  28  15.62 
8  24  19.71 

8  20  23.79 
8  16  27.88 
8  12  31.97 

8  8  36.05 
8  4  40.14 
8    o  44.23 

7  56  48.31 

7  52  52.40 
7  48  56.49 


7  45 
7  41 
7  37 


0.58 
4.66 

8.75 


7  33  12.84 
7  29  16.93 
7  25  21.01 


17  21  25.10 


Diff.  for  I  Hoar. 
— 9".8i96. 
(Table  II.) 
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a 

0 


0 

Q 


THE  MOON'S 


I 
2 

3 

4 

5 
6 

7 
8 


10 

II 

12 

13 
14 
15 

i6 

17 
i8 

20 
21 

22 

23 
H 

25 

26 

27 

28 
29 

30 

31 

32 


SBMIDIAMETER. 


Noon. 


f* 


5 
5 
5 

5 
5 
5 


10.7 
20.7 

314 

41.8 

514 
59.4 


6 
6 


6 

5 
5 

5 
5 
5 


6  5.6 
6  9.7 
6  11.8 


12.2 

10.9 

8.4 

4.7 
59.8 
53-7 

46.6 

38.5 
29.7 


5  20.5 

5  II-6 

5  3-4 

4  56.5 

4  515 

4  48.6 

4  48.4 

4  50- 8 

4  56.1 

5  4.0 

5  14-1 

5  26.0 

5  38.9 


15  518 
1913— 


Midxiicht. 


HORIZONTAL  PARALLAX. 


// 


5  15.6 
5  26.1 
5  36.7 

5  46.8 

5  55.6 

6  2.7 

6  7.9 
6  ii.o 
6  12.2 

6  11.7 
6  9.8 
6  6.7 

6  2.4 
5  56.9 
5  50.3 

5  42.6 
5  34.1 
5  25.1 

5  16.0 

5  7-4 
4  59.8 

4  53-8 
4  49.8 
4  48.2 

4  49.3 
4  53.1 

4  59.7 

5  8.8 
5  199 
5  32.4 
5  45.4 


15  57.9 
-5 


Noon. 


// 


55  36.44 

56  13.34 

56  52.36 

57  3069 

58  5.70 
58  35-21 

58  57.76 

59  12.85 
59  20.68 

59  21.96 
59  17.54 
59  8.24 

58  54.47 
58  36.46 
58  14.27 

57  48.06 
57  18.30 
56  45.99 

56  12.52 
55  39.78 
55  9.76 

54  44.53 
54  25.91 
54  15.54 

54  14.54 
54  23.55 

54  42.79 

55  11.68 

55  49.00 

56  32.72 

57  19-98 

58  7.26 


Diff.  for 
X  Hour. 


// 


+1.455 
1.602 

1.630 

•fi.546 

1.357 
I.091 

+0.785 

0.473 
+0.185 

-0.071 
0.289 
0.482 

-0.662 
0.838 
1.009 

—1. 171 
1. 301 
1.382 

-1-393 
1.322 
1. 164 

-0.925 
0.616 

-0.242 

+0.162 
0.589 
1. 010 

+1.390 
1.706 
1.917 

1-997 
+  1.913 


Midnight. 


// 


55  54-44 

56  32.77 

57  11.78 

57  48.76 

58  21.26 

58  47.41 

59  6.24 
59  17-63 
59  22.09 

59  20.40 

59  13.47 
59    1.89 

58  45.99 
58  25.88 
58    1.65 

57  33.57 
57  2.39 
56  29.29 

55  55.94 
55  24.30 
54  56.43 

54  34-29 
54  19.60 

54  13.83 

54  17.76 

5431.91 

54  56.09 

55  29.39 

56  10.23 

56  56.11 

57  43.87 

58  29.64 


Diff.  for 
z  Hour. 


// 


+1.542 
1. 63 1 
1.602 

+  1.462 
1. 231 
0.941 

+0.628 

0.325 
+0.052 

-0.185 
0.388 

0.574 

-0.750 

0.925 
1.093 

-1.243 
1.348 
1.397 

-1.368 

1.255 
1.054 

-0.779 

0.434 
-0.043 

+0.375 


UPPER  TRANSIT. 


Meridian  of  I  Diff.  for 
Greenwich,     j  Hour. 


h       m 

21  51.4 

22  41.3 

23  36.1 

6 
o  35.1 

I  36.5 

2    37.7 

3  36.2 

4  30.8 

5  21.9 

6  10.3 

6  57.6 

7  45.1 

8  34.2 

9  25.9 


0.803 

1.206 

+1.558 

1.827 

1.976 

1.978 

+1.809 

10 

20.4 

II 

12 

17.3 
14.9 

13 
14 
14 

II. I 

4.2 

53.4 

15 
16 

17 

38.6 

20.7 

0.6 

17 
18 

18 

39-6 
18.7 

59.4 

19  42.8 

20  30.2 

21  22.6 

22  20.0 


m 
1.98 

2.18 

2.38 


2.52 
2.57 

2.50 
2.36 
2.20 

2.06 
1.98 

1.97 

2.00 
2.10 
2.21 

2.33 
2.40 

2.38 

2.29 
2.13 
1.96 

1. 81 
1.70 
1.64 

1.62 
1.65 
1.74 

1.88 
2.08 
2.29 
2.48 


AGE. 


Noon. 


23    21.4  I     2.60 


d 
26.1 

27.1 

28.1 

29.1 

0.7 
1.7 

2.7 
3.7 
4.7 

5.7 
6.7 

7-7 

8.7 

9.7 
10.7 

11.7 
12.7 

13.7 

14.7 

15.7 
16.7 

17.7 
18.7 
19.7 

20.7 
21.7 
22.7 

23.7 
24.7 

25.7 
26.7 

27.7 
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THE  MOON'S  RIGHT  ASCENSION  AND  DECLINATION. 


VI. 
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GREENWICH  MEAN  TIME. 


THE  MOON'S  RIGHT  ASCENSION  AND  DECLINATION. 


Diff. 

Diff. 

Diff. 

Diff. 

Hour. 

Right  Ascension. 

for 

Declination. 

for 

Hour. 

Right  Asconsion. 

for 

DocUnation. 

for 

I  Min. 

xMin. 

I  Min. 

xMin. 

THI 

JRSDi 

PiY  5. 

SATURDAY  7. 

h    m      ■ 

■ 

•     •       •* 

m 

h    m      8 

• 

e       «          ft 

f* 

O 

5  26  56.63 

2.5874 

N.28  13  30.0 

8.356 

0 

7  32  27.64 

«.5779 

N.26  30  34.2 

6.605 

I 

5  29  31-99 

a.jgia 

28  15  45-9 

t.174 

I 

7  35    2.19 

a. 5738 

26  23  52.6 

6.788 

2 

532    7-57 

«.59«7 

28  17  50.9 

X.998 

2 

7  37  36.50 

a.5697 

26  17    0.4 

6.957 

3 

5  34  43-36 

a.  598a 

28  19  44.9 

X.808 

3 

740  10.55 

a. 5654 

26    9  57.8 

7.130 

4 

5  37  19-35 

a. 60x5 

28  21  27.8 

X.683 

4 

7  42  44.35 

8.56x1 

26     2  44.8 

7.303 

5 

5  39  55.54 

a,6cH7 

28  22  59.7 

t.439 

5 

7  45  17.88 

8.5563 

25  55  21.4 

7.475 

6 

5  42  31.91 

a. 6077 

28  24  20.5 

i.«54 

6 

7  47  51.13 

a. 5519 

25  47  47.8 

7.645 

7 

5  45    8.46 

a.6xos 

28  25  30.2 

X.068 

7 

7  50  24.11 

a. 5473 

25  40    4.0 

7.8x5 

8 

54745.17 

a.6i3z 

28  26  28.7 

0.88a 

8 

7  52  56.81 

a.54a5 

25  32  lO.O 

7.983 

9 

5  50  22.03 

a.6x55 

28  27  16.0 

0.694 

9 

7  55  29.21 

a. 5375 

25  24   6.0 

8.X50 

lO 

5  5«  59-03 

a.6178 

28  27  52.0 

0,507 

10 

7  58    1.31 

s.93t6 

25  15  52.0 

8.315 

II 

55536.17 

a. 6000 

28  28  16.8 

0.3x8 

II 

8    033.12 

8.5876 

25    7  28.2 

8.479 

12 

5  58  13.43 

a.6az9 

28  28  30.2 

+0.189 

12 

8    3    4.62 

t.5aa3 

24  58  54.5 

B.648 

13 

6    0  50.80 

a. 6937 

28  28  32.3 

-0.060 

13 

8    535.80 

8.5171 

24  50  1 1. 1 

8.804 

14 

6    3  28.27 

a.6a5S 

28  28  23.0 
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14 

8    8    6.67 

t.5118 

24  41  18.0 

8.964 

15 

6    6    5.83 

a.6a67 

28  28    2.3 

0.439 

15 

8  10  37.22 

8.5064 

24  32  15.4 

9.XSS 

i6 

6    843.47 

s.oa79 

28  27  30.3 

0.689 

16 

8  13    7.44 

S.5009 

2423    3.3 

9.879 

17 

6  II  21. 18 

t.6a90 

28  26  46.8 

17 

8  15  37.33 

a.49SS 

24  13  41.9 

9.43s 

i8 

6  13  58.95 

a.6a98 

28  25  51.9 

x.oxo 

18 

8  18    6.90 

8.4899 

24    4  II. I 

9.590 

19 

6  16  36.76 

8.6305 

28  24  45.6 

i.aox 

19 

8  20  36.12 

8.484a 

23  54  31. 1 

9.743 

20 

6  19  14.61 

a.63xx 

28  23  27.9 

1.391 

20 

8  23    5.00 

a.4785 

23  44  41.9 

9.895 

21 

6  21  52.49 

a.  6314 

28  21  58.7 

1.588 

21 

8  25  33.54 

a.47a7 

23  34  43.7 

ZO.044 

22 

6  24  30.38 

8.63x6 

28  20  18.0 

X.773 

22 

8  28    1.73 

8.4670 

23  24  36.6 

xo.X9a 

n 

6  27    8.28 
FI 

9.63x6 
UDA\ 

N.28  18  25.9 
'  6. 

1.963 

23 

8  30  29.58 
SL 

8.46x8 

fNDAI 

N.23  14  20.6 

{  8. 

X0.340 

O 

6  29  46.17 

8.69x4 

N.28  16  22.4 

8.154 

0 

8  32  57.07 

1.455a 

N.23    3  55-8 

10.485 

I 

6  32  24.05 

a.63xx 

28  14    7.4 

«-345 

I 

8  35  24.21 

••4499 

22  53  22.4 

io.6a8 

3 

6  35    1.90 

8.6305 

28  II  41.0 

a.  535 

2 

8  37  50.99 

a. 4433 

22  42  40.4 

10.771 

3 

6  37  39-71 

a.6898 

28    9    3.2 

8.7a6 

3 

8  40  17.41 

•.4373 

22  31  49.9 

X0.9X8 

4 

6  40  17-47 

8.6289 

28    6  13.9 

8.916 

4 

8  42  43.47 

a.4313 

22  20  51.0 

XX.05X 

5 

6  42  55.18 

8.6279 

28    3  13.3 

3.X05 

5 

845    9.17 

8.4853 

22    9  43.8 

11.X87 

6 

6  45  32.82 

8.6267 

28    0    1.3 

3.a95 

6 

8  47  34.51 

8.4x98 

21  58  28.5 

".313 

7 

6  48  10.38 

a.  6253 

27  56  37.9 

3.484 

7 

8  49  59.48 

8.4x3a 

2147    5.0 

XI. 458 

8 

6  50  47.85 

2.6837 

27  53    3.2 

3.67a 

8 

8  52  24.09 

8.407X 

213533.5 

X1.591 

9 

6  53  25.22 

a.6a2o 

27  49  17.2 

3.861 

9 

8  54  48.33 

2.40x0 

21  23  54.1 

xx.7ai 

lO 

6  56    2.49 

2.6aoa 

27  45  19.9 

4.048 

10 

8  57  12.21 

a. 3949 

21  12    7.0 

1X.850- 

II 

6  58  39.64 

a.6x8i 

27  41  II. 4 

4.836 

II 

8  59  35.72 

2.38G8 

21    0  12.1 

11.97ft 

12 

7    I  16.66 

2.6x58 

27  36  51.6 

4.4aa 

12 

9     I  58.87 

2.3828 

20  48    9.6 

X2.XO$ 

13 

7    3  53.54 

2.6135 

27  32  20.7 

4.608 

13 

9    4  21.65 

2.3766 

20  35  59.7 

12.887 

14 

7    6  30.28 

8.6x10 

27  27  38.6 

4.794 

14 

9    6  44.06 

a.  3705 

20  23  42.3 

12.350 

15 

7    9    6.86 

2.6082 

27  22  45.4 

4.979 

15 

9    9    6. 1 1 

a.  3644 

20  II  17.7 

18.471 

i6 

7  n  43.27 

8.6054 

27  17  41. 1 

5.163 

16 

9  II  27.79 

a. 3583 

19  58  45.8 

18.  591 

17 

7  14  19.51 

8.6085 

27  12  25.8 

5.347 

17 

9  13  49.11 

8.3523 

19  46    6.8 

18. 708 

i8 

7  16  55.57 

a- 5994 

27    6  59.5 

5.529 

18 

9  16  10.06 

a.  3468 

19  33  20.8 

xa.823 

^9 

7  19  31.44 

2.5963 

27    I  22.3 

5.7»i 

19 

9  18  30.65 

a.  340a 

19  20  28.0 

18.937 

20 

722    7.11 

8.5928 

26  55  34.2 

5.898 

20 

9  20  50.88 

8.334a 

19    7  28.4 

13.049 

21 

7  24  42.57 

8^5892 

26  49  35.3 

6.07a 

21 

9  23  10.75 

2.3288 

18  54  22.1 

13.160 

22 

7  27  17.82 

a. 5856 

26  43  25.6 

6.851 

22 

9  25  30.26 

2.3228 

18  41    9.2 

13.269 

23 

7  29  52.84 

8.58x8 

26  37    5.2 

6.428 

23 

9  27  49-42 

a.3i«3 

18  27  49.8 

13.377 

24 

7  32  27.64 

a. 5779 

N.26  30  34.2 

6.605 

24 

9  30    8.22 

8.3x04 

N.18  14  24.0 

13.488 
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GREENWICH  MEAN  TIME. 


THE 

MOON'S  RIGHT  ASCENSION  AND  DECLINATION. 

Diff. 

Diff. 

Diff. 

Diff. 

Boa 

r.  Right  Ascension. 

for 

Declination. 

for 

Hour. 

Right  Ascension. 

for 

Declination. 

for 

iMin. 

I  Min. 

I  Min. 

xMin. 

SAT 

'URD> 

^Y  21. 

MONDAY  23. 

,'    h    zn        s 

8 

0         t             n 

n 

h    m       s 

s 

01                  M 

n 

0 

20  ao  37-70 

a. 1597 

S.23  49  34.9 

8.530 

0 

21   57  18.91 

1.8842 

S. 15  19    7.2 

13.3X6 

I 

20  22  47.09 

a.»533 

23  40  59-9 

8.635 

I 

21  59  11.82 

1.8797 

15    6  46.6 

12.369 

2 

20  24  56. 10 

3.1469 

23  32  18.7 

8.739 

2 

22      I      4.47 

1.8752 

14  54  22.9 

13.432 

3 

20  27      4.72 

2.1405 

23  23  31-2 

8.843 

3 

22      2  56.85 

1.8707 

14  41  56.0 

12.473 

4  '  20  29  12.96 

2.1342 

23  14  37.5 

8.946 

4 

22     4  48.96 

1.8664 

14  29  26.1 

12.523 

5     20  31  20.82 

a. 1277 

23    5  37-7 

9.047 

5 

22     6  40.82 

1.8622 

14  16  53.2 

12.573 

6 

20  33  28.29 

a.z2i3 

22  56  31.9 

9.147 

6 

22     8  32.42 

1.8580 

14    4  17-3 

X2.632 

7 

20  35  3538 

3.1x50 

22  47  20.1 

9.246 

7 

22  10  23.78 

1.8539 

13  51  38.5 

12.671 

8 

ao  37  42.09 

3.1087 

22  38    2.4 

9.343 

8 

22  12  14.89 

1.8498 

13  38  56.8 

12.718 

9 

20  39  48.42 

S.1033 

22  28  38.9 

9-439 

9 

22  14      5.76 

.1.8458 

13  26  12.3 

12.764 

10 

2041  54.37 

3.0960 

22  19    9.7 

9.533 

10 

22  15  56.39 

X.8418 

13  13  25.1 

13.809 

11 

2043  59-94 

t.0897 

22    9  34-9 

9.637 

II 

22  17  46.78 

X.8380 

13    035.2 

13.854 

12 

2046     5.13 

a. 0833 

21  59  54-4 

9.721 

12 

22  19  36.95 

1.834a 

12  47  42.6 

12.898 

13 

20  48     9-94 

a.0772 

21  50    8.4 

9.813 

13 

22  21  26.89 

1.8305 

12  34  47.4 

12.941 

14 

20  50  14-39 

3.07x0 

21  40  17.0 

9.902 

14 

22  23  16.61 

1.8268 

12  21  49.7 

13.983 

IS     20  52  18.46 

2.0647 

21  30  20.2 

9.991 

15 

22  25     6.II 

X.8332 

12    8  49.4 

13.035 

16 

ao  54  22.15 

a. 0585 

21  20  18. 1 

io.'079 

16 

22  26  55.40 

X.8X97 

II  5546.7 

13.065 

17 

ao  56  25-48 

a. 0524 

21  10  10.7 

10.X66 

17 

22  28  44.48 

1.8x63 

II  42  41.6 

13.105 

18 

20  58  28.44 

2.0463 

20  59  58. 1 

XO.253 

18 

23  30  33.36 

X.8130 

II  29  34.1 

13.144 

19 

ai     0  31.04 
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20  49  40.5 

XO.335 

19 

22  32  22.04 

X.8097 
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X3.x8s 

20 

21     2  33.27 

2.0342 

20  39  17.9 

10.4x8 

20 

22  34  10.52 

1.8064 

II    3  12.3 

13.319 

21      21     4  35-14 

2.0282 

20  28  50.3 

10. 50X 

21 

22  35  58.81 

1.8033 

10  49  58.0 

13.336 

22 

ai     6  36.65 

3.0222 

20  18  17.8 

XO.583 

22 

22  37  46.92 

1.8002 

10  36  41.6 

X3.39S 

23 

21     8  37-8o 

3.0162 

S.20    7  40.4 

10.663 

23 

22  39  34-84 

1.797a 

S.  10  23  23.0 

i3.3a7 

SU 

NDAl^ 

'  22. 

TUl 

iSDA^ 

^  24. 

0 

21  10  38.60 

2.0104 

S.19  56  58.3 

10.741 

0 

22  41  22.59 

1.7943 

S.  10  10    a.4 

13.361 

I 

21  12  39-05 

2.0045 

19  46  II. 5 

10.8x8 

I 

22  43  10.16 

1.7915 

9  56  39-7 

13.394 

a 

21  14  39-14 

1.9987 

19  35  20.1 

10.894 

2 

22  44  57-57 

1.7887 

9  43  15-0 

X3.4a7 

3 

21  16  38.89 

1.9930 

19  24  24.2 

X0.970 

3 

22  46  44.81 

1.7860 

9  29  48.4 

13.460 

4 

21  18  38.30 

1.9873 

19  13  23.8 

1X.044 

4 

22  48  31.89 

1.7833 

9  16  19.9 

13.491 

5 

21  20  37.37 

1.98x7 

19    2  18.9 

XI. 117 

5 

22  50  18.81 

1.7807 

9    2  49.6 

13.521 

6      21  22  36.10 

1.9760 

18  51     9.6 

II. 190 

6 

22  52      5.58 

1.7782 

8  49  17-4 

13.551 

7 

21  24  34.49 
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18  39  56.1 

XI.  261 

7 

22  53  52.20 

1.7759 

8  35  43.4 

13.581 

8 

21  26  32.55 

1.9649 

i8  28  38.3 
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8 

22  55  38.69 

1.7737 

8  22    7.7 

13.608 

9 

21  28  30.28 

1.9594 

18  17  16.3 

ZX.40I 

9 

22  57  25.04 
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8    8  30.4 

13.636 

10      21  30  27.68 
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18    5  50.3 

11.468 

10 

22  59  11.25 

1.7693 

7  54  51-4 

13.663 

II 

2X    32   24.76 
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17  54  20.1 

11.535 

II 

23     0  57.34 

X.7671 

7  41  10.8 

13.690 

12 

21  34  21.52 

1.9433 

17  42  46.0 

IX. 602 

12 

23      243.30 

1.7650 

7  27  28.6 

13. 716 

13 

21    36    17.96 

1.938X 

17  31    7-9 

11.667 

13 

23     429.14 

1.7631 

7  13  44-9 

13.740 

14 

21    38    14.09 

i.93a9 

17  19  26.0 

XI. 730 

14 

23    6  14.87 

1.76x2 

6  59  59.8 

13.764 

15 

21    40      9.91 

1.9277 

17    740-3 

11.793 

15 

23    8    0.49 

1.7594 

6  46  13.2 

13.788 

16 

21   42      5.42 

x.9227 

16  55  50.8 

11.855 

16 

23    9  46.00 

^'7577 

6  32  25.3 

13.8x1 

17 

21   44      0.63 

1.9177 

16  43  57-7 

IX. 916 

17 

23  II  31.41 

1.7561 

6  18  35.9 

13.833 

18      21  45  55-54 

1.9127 

16  32    0.9 

11.977 

18 

23  13  16.73 

1.7545 

6    4  45.2 

13.855 

19      «i  47  50-15 

1.9078 
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19 

23  15    1-95 

1.7530 

5  50  53-3 

13.875 

ao      21  49  44-4^ 

x.9030 

16    7  56.6 

12.093 

20 

23  16  47.09 

X.7516 
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13.896 

ai      21  51  38.51 

X.8982 

15  55  49-3 
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21 

23  18  32.14 

1.7502 

5  23    5-8 

13.916 

aa     21  53  32-26 

X.8934 

1543  38.6 

12.207 

22 

23  20  17.12 

1.7490 

5    9  10.3 

13.934 

a3      21  55  25-72 

1.8887 

15  31  24.5 

13.362     23 

23  22    2.02 

1.7478 

4  55  13-7 

13.95a 

24 

21  57  18.91  1 

X.8843 

S.  15  19    7.2 

13.3x6 
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1.7467 

S.   4  41  16.0 

13.970 
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PHASES  OF  THE  MOON. 
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15 
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i6 

17 

2  53  52-79 
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i8 
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• 
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21 
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1> 
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22 

3    4  41-45 

2.1817 
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0 
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18 
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a3 
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c 
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MO 

►NDAY  30. 

o 
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3  II  16.31 
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N.21  51  25.1 
22    I  44.8 

X0.376 
10.278 

I 

2 

3  13  28.89 

2.2137 

22  II  58.5 

XO.I79 

3 

3  15  41-96 

2.2ax8 

22  22    6.2 

X0.078 

d           h 

4 

3  17  55-51 

2.2298 

22  32     7.8 

9.976 

c 

Perigee    .....  June     9     16.5 

5 
6 

3  20    9.54 
3  22  24.06 

a.a379 
2.2461 

22  42     3.3 
22  51  52.4 

9.872 

9.7«5 

(C 

^^                                                                                        w                               ^                          *0 

Apogee 24     14.7 

7 

3  24  39-07 

a.a5i2 

23    I  35-1 

9.658 

8 

3  26  54.57 
3  29  10.56 

2.2624 
2.2706 

23  II  II. 3 
23  20  41.0 

9.549 
9.438 



9 

lO 

3  31  27.04 

2.2788 

23  30    4.0 

9.327 

II 

3  33  44-02 

2.2870 

23  39  20.2 

9.213 

12 

3  36    1.48 

2.29SX 

23  48  29.5 

9.097 

13 

3  38  19-43 

2.3033 

23  57  31-8 

8.979 

14 

3  40  37.88 

2.3x16 

24    6  27.0 

8.861 

15 

3  42  56.82 

2.3x97 

24  15  15.0 

8.740 

i6 

3  45  16.25 

2.$279 

24  23  55-8 

8.618 

17 

3  47  36.17 

2.3361 

24  32  29.2 

8.494 

i8 

3  49  56.58 

a.  3442 

24  40  55- 1 

8.368 

19 

3  52  17.48 

2.35«3 

24  49  13.4 

8.241 

20 

3  54  38.86 

2.3605 

24  57  24.0 

8.XX2 

21 

3  57    0.73 

2.3686 

25    5  26.8 

7.981 

22 

3  59  23.09 

••37C7 

25  13  21.7 

7.848 

23 

4    X  45.93 

«.|«47 

25  21    8.6 

7.715 

a4 

4    4    9.25 

a.39»7 

N.25  28  47.5 

7.580 
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JULY,  1913. 


AT  GREENWICH  APPARENT  NOON. 


Day  of 

the 
Week. 


Tues. 
Wed. 
Thur. 

Fri. 
Sat. 

SUN, 

Mon. 
Tues. 
Wed. 

Thur. 

Fri. 

Sat. 

SUN. 

Mon. 

Tues. 

Wed. 
Thur. 
Fri. 

Sat. 

SUN, 
Mon. 

Tues. 
Wed. 
Thur. 

Fri. 
Sat. 

SUN. 

Mon. 
Tues. 
Wed. 
Thur. 

Fri. 


I 

2 

3 

4 

5 
6 

7 
8 

9 

o 
I 

2 

3 
4 
5 

6 

7 
8 


19 

20 
21 

22 

23 
24 

25 
26 

27 

28 

29 
30 

31 
32 


THE  SUN'S 


Apparent  Right 
Ascension. 


h  m         s 

6  39  1497 

6  43  23.23 

6  47  31-23 

6  51  3895 

6  55  46.36 

6  59  53-43 

7  4  0.14 
7  8  6.46 
7  12  12.38 

7  16  17.88 

7  20  22.93 

7  24  27.52 

7  28  31.63 

7  32  3526 

7  36  38.39 

7  40  41.01 

7  44  43.12 

7  48  44.70 

7  52  45.76 

7  56  46.28 

8  o  46.25 

8  4  45.67 

8  8  44.53 

8  12  42.83 

8  16  40.57 

8  20  37.73 

8  24  34.31 

8  28  30.31 

8  32  25.73 

8  36  20.56 

8  40  14.80 

8  44     8.44 


Diff.  for 
X  Hour. 


• 
0.350 

0.339 
0.328 

0.315 
0.301 

0.286 

0.271 
0.255 
0.238 

0.220 
0.201 
0.182 

0.162 
O.141 
0.120 

0.098 
0.076 
0.054 

0.032 
O.OIO 

9.987 

9.964 
9.941 

9.918 

9.894 

9.870 
9.846 

9.822 

9-797 

9.773 
9.748 

9723 


Apparent  Decli- 
nation. 


// 


N.23     846.6 

23  441.6 
23     012.3 

225518.9 
2250  1.5 
22  44  20.2 

223815.4 
22  31  46.7 
222454.7 

22  1739.6 
22  10  1.5 
22     2     0.5 

215336.9 
214450.9 

213542.7 

21  26  12.5 
21  1620.4 

21    6   6.7 

205531.6 

204435.3 
2033  18.I 

2021  40.1 
20  941.6 
195722.9 

194444.2 

19  31  45.7 
19  1827.7 

19  450.4 
18  5054.1 
18  36  39.1 
1822     5.7 

N.18     714.I 


Diff.  for 
I  Hour. 


9.71 
0.72 
1.72 

7.72 

372 
4.71 

5.70 
6.68 

7.65 

8.61 

9.56 
20.51 


-21.45 
22.38 
23.30 

-24.21 
25.12 
26.02 

—26.90 
27.78 
28.64 

-29.50 

30.36 
31.20 

-32.02 
32.84 
33-65 

-34.45 

35-24 
36.01 

36.77 

h37-52 


Semidiam- 
eter. 


5  45.66 
5  45.65 
5  45.64 

5  45.64 
5  45.65 
5  45.66 

5  45.67 
5  4569 
5  45.72 

5  45.76 
5  45.80 

5  45.84 

5  45.88 
5  45.93 
5  45.99 

5  46.05 
546.11 

546.17 

5  46.23 
5  46.29 
5  46.36 

546.44 
5  46.52 
5  46.60 

5  46.69 

5  46.78 
5  46.88 

5  46.98 
547.08 

547.19 
5  47.30 


1547.42 


Sidereal 
Time  of 
Semidi- 
ameter 
Passing 

Me- 
ridian. 


68.76 

68.73 
68.69 

68.65 
68.61 
68.56 

68.51 
68.46 
68.40 

68.34 
68.28 

68.22 

68.16 
68.09 
68.02 

67.95 
67.88 

67.80 

67.73 
67.65 
67.57 

67.49 
67.41 

67.32 

67.24 
67.15 

67.07 

66.98 

66.90 

66.81 
66.73 

66.64 


Equation  of 

Time,  to  be 

Added  to 

Apparent 

Time. 


m 


s 


3  30.57 
3  42.24 

3  53.65 

4  4.78 
4  15.60 
4  26.09 

436.21 

4  45.95 

4  55.28 

5  4.19 
5  12.66 

5  20.67 

528.21 
5  35.26 
541.81 

5  47.86 
5  53.40 

5  58.41 

6  2.90 
6  6.85 
6  10.25 

6  13.10 

6  15.40 
6  17.14 

6  18.31 
6  18.92 
6  18.95 

6  18.40 
6  17.27 

6  15.55 
6  13.23 

6  10.32 


NOTS. — The  mean  time  of  semidiameter  passing  the  meridian  may  be  found  by  subtracting  o*.i9  fr 
sidereal  time. 
The  sign  —  prefixed  to  the  hourly  change  of  declination  indicates  that  north  declinations  aim  dec 


n. 


JULY,  1913. 

AT  GREENWICH  MEAN   NOON. 


75 


Day  of 

the 
Week. 

^3 
1" 

Tues. 
Wed. 
Thur. 

I 

2 

3 

Fri. 
Sat. 
SUN. 

4 

5 
6 

Mon. 
Tues. 
Wed. 

7 
8 

9 

Thur. 

Fri. 

Sat. 

lO 

II 

12 

SUN. 

Mon. 

Tues. 

13 
14 
15 

Wed. 
Thur. 
Fri. 

i6 

17 
i8 

Sat. 

SUN. 

Mon. 

19 

20 
21 

Tues. 
Wed. 
Thur. 

22 

23 
24 

Fri. 
Sat. 
SUN. 

25 
26 

27 

Mon. 
Tues. 
Wed. 
Thur. 

28 

29 
30 

31 

Fri. 

32 

THE  SUN'S 


Apparent  Right 
Ascension. 


m 


s 


6  39  1436 
6  43  22.59 
6  47  30.56 

6  51  3825 

6  55  4563 

6  59  52.67 

7  3  59.35 
7  8  5.65 
7  12  11.54 

7  16  17.01 
7  20  22.04 
7  24  26.61 

7  28  30.70 

7  32  34.31 
7  36  37.43 

7  40  40.04 

7  44  42.13 
7  48  43.70 

7  52  44.75 

7  56  45.26 

8  o  45.22 

8  4  44.63 
8  8  43.49 
8  12  41.79 

8  16  39.53 
8  20  36.69 
8  24  33.27 

8  28  29.28 
8  32  24.71 

8  36  19.55 
8  40  13.79 

8  44    7-44 


Diff.  for 
I  Hour. 


s 
0.348 

0.337 
0.326 

0.314 
0.300 

0.285 

0.270 
0.254 
0.237 

0.219 
0.200 
O.181 

O.161 
0.140 
0.II9 

0.098 
0.076 
0.054 

0.032 
O.OIO 

9.987 

9.964 
9.941 

9.918 

9.894 

9.870 
9.846 

9.822 

9-797 

9.773 
9.748 

9.723 


Apparent  Decli- 
nation. 


// 


N.23 

23 
23 


8  47-2 

4  42.3 
o  13.1 


22  55  19.8 
22  50  2.5 
22  44  21.3 

22  38  16.4 
22  31  48.0 
22  24  56.2 

22  17  41.2 
22  10  3.1 
22  2  2.3 

21  53  38.9 
21  44  53.0 
21  35  44.9 

21  26  14.8 
21  16  22.9 
21  6  9.3 

20  55  34.3 
20  44  38.1 
20  33  21.0 

20  21  43.2 
20  9  44.9 
19  57  26.2 

19  44  47.6 
19  31  49.2 
19  18  31.2 

19  4  54.0 

18  50  57.8 

18  36  42.9 

18  22  9.5 


N.18  7  18.0  -37.52 


Diflf.  for 
I  Hour. 


// 


9.70 
0.71 
1.72 

2.72 
3.72 
4-71 

5.69 
6.67 

7.64 

8.60 

956 
20.51 


-21.44 
22.37 
23.30 

—24.21 
25.11 
26.01 

-26.90 
27.78 
28.64 

-29.50 

30.35 
31.19 

-32.02 
32.84 

33.65 

-34.45 

35.23 
36.00 

36.77 


Bquation  of 
Time  to  be 
Subtracted 

from 
Mean  Time. 


m 


s 


3  30.53 
3  42.21 

3  53.62 

4  4.75 

4  15.57 
4  26.06 

4  36.18 
4  45.92 

4  55.25 

5  4.16 
5  12.63 
5  20.64 

5  28.18 

5  35.23 
5  41.79 

5  47.84 
5  53.38 

5  58.39 

6  2.88 
6  6.83 
6  10.24 

6  13.10 
6  15.40 
6  17.14 

6  18.31 
6  18.92 
6  18.95 

6  18.40 
6  17.27 

6  15.54 
6  13.23 

6  10.33 


Difr.  for 
I  Hour. 


s 
0.491 

0.481 

0.470 

0.457 
0.444 

0.429 

0.414 

0.397 
0.380 

0.362 

0.343 
0.324 

0.304 
0.284 

0.263 

0.242 
0.220 
0.198 

0.176 

0.153 
0.130 

0.107 
0.084 
0.061 

0.037 
0.013 
O.OII 

0.035 
0.059 
0.084 
0.109 

0.134 


NOTS. — ^The  semidiameter  for  mean  noon  may  be  assumed  the  same  as  that  for  apparent  noon. 
The  sign  —  prefixed  to  the  hourly  change  of  declination  indicates  that  north  dedina- 
tioos  are  decreashig. 


Sidereal  Time, 
or  Right  Ascen- 
sion of  Mean 
Sun. 


h  m        s 

6  35  43.82 

6  39  40.38 

6  43  36.94 

6  47  33.50 

6  51  30.06 

6  55  26.61 

6  59  23.17 

7  3  19.73 
7     7  16.29 

7  II   12.85 

7  15     9.40 

7  19     5.96 

7  23     2.52 

7  26  59.08 

7  30  55.64 

7  34  52.20 

7  38  48.75 

7  42  45.31 

7  46  41.87 

7  50  38.42 

7  54  34.98 

7  58  31.54 

8  2  28.10 

8     6  24.66 

8  10  21.21 

8  14  ^7-77 

8  18  14.33 

8  22  10.88 

8  26    7.44 

8  30    4.00 

8  34    0.56 

8  37  57.11 


Diff.  for  I  Hour. 

+9».856S. 
(Table  III.) 
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JULY,  1913. 


in. 


AT  GREENWICH  MEAN  NOON. 


I 

2 

3 

4 

5 
6 

7 
8 


lO 

II 

12 

13 
14 
15 

i6 

17 
i8 

19 

20 
21 

22 

23 
24 

25 
26 

27 

28 

29 
30 

31 
32 


Q 


82 

83 
84 

85 

86 
87 

88 

89 
90 

91 
92 

93 

94 

95 
96 

97 
98 

99 


200 
201 
202 

203 
204 
205 

206 
207 
208 

209 
210 
211 
212 

213 


THE  SUN'S 


True  Longitude. 


// 


99     I     8.0 

99  58  21.3 

100  55  34.7 


01  52  48.2 

02  50     1.7 

03  47  I5-I 

04  44  28.4 

05  41  41.6 

06  38  54.7 

07  36     7.6 

08  33  20.5 

09  30  33.3 

10  27  46.1 

11  24  59.0 

12  22  12.0 

13  19  25.2 

14  16  38.7 

15  13  52.5 

16  II     6.9 

17  8  21.9 

18  5  37.5 

19  2  53.8 

19  60  10.8 

20  57  28.7 

21  54  47.5 

22  52     7.3 

23  49  28.0 

24  46  49.7 

25  44  12.4 

26  41  36.2 

27  39     I.I 

28  36  27.0 


// 


o  42.0 
57  55.2 
55     8.4 

52  21.7 

49  35  o 
46  48.2 


44 
41 
38 


1.3 

14-3 
27.2 


35  40.0 

32  52.7 

30  5-3 

27  17.9 

24  306 

21  43-4 

18  56.4 

16  9.8 

13  23.5 

10  37.7 

7  52.5 

5  7-9 

2  24.0 

59  40.9 

56  58.6 


54 
51 
48 


17.2 
36.8 

57-4 


46  18.9 

43  41-5 

41  5-2 

38  29.9 

35  55-6 


Diff.  for 
z  Hour. 


// 


43.05 

43.05 
43.06 

43.06 
43  06 
43  06 

43.05 
43.05 
4304 

4304 
4304 
43.04 

43.04 
43.05 
43.05 

43.06 
43.07 
43.09 

43." 

43.13 
43.16 

43.19 
43.23 
43.26 

43.30 

43-34 
43.38 

43-42 
43-47 
43.51 
4356 


143.60 


Latitude. 


// 


+  0.29 
0.32 
0.32 

+  0.29 
0.23 
0.14 

-fO.03 

—  O.IO 
0.24 

-0.36 
0.48 

0.59 

-0.68 
0.74 
0.78 

-0.78 

0.75 
0.70 

-0.63 

0.54 
0.42 

-0.30 
0.18 

—  0.06 

+  0.05 
0.15 
0.23 

-f  0.29 

033 

0.33 
0.31 

+  0.25 


Logarithm  of  the 

Radius  Vector  of 

the  Earth. 


0.007  2157 
0.007  2210 
0.007  2236 

0.007  2236 
0.007  2209 
0.0072155 

0.007  2075 
0.007  1970 
0.007  1 84 1 

0.007  1690 
0.007  I518 
0.007  1326 

0.007  11^^ 
0.007  0889 
0.007  0647 

0.007  0389 
0.007  01 17 
0.006  9831 

0.006  9530 
0.006  9215 
0.006  8885 

0.006  8539 
0.006  8177 
0.006  7799 

0.006  7404 
0.006  6990 
0.006  6557 

0.006  6104 
0.006  5630 
0.0065133 
0.0064613 

0.006  4069 


Diff.  for 
I  Hour. 


+  2.7 

1.6 

+  0.5 

-  0.6 

1.7 
2.8 

-  3.9 
4.9 
5.9 

-  6.8 

7.6 
8.4 

-  9.1 
9.8 

10.4 

— II.O 

II. 6 
12.2 

-12.8 

13.4 
14.0 

-14.7 

15.4 
16. 1 

—16.9 

177 
18.5 

-19.4 
20.4 

21.3 
22.3 

-23.3 


Mean  Time  of 
Sidereal  Noon. 


h  m  s 

7  21  25.10 

7  17  29.19 

7  13  33.28 

7  9  3736 

7  5  41.45 

7  I  45.54 

6  57  49.63 

6  53  53.71 

6  49  57.80 

6  46  1.89 

6  42  5.98 

6  38  10.06 

6  34  14.15 

6  30  18.24 

6  26  22.33 

6  22  26.42 

6  18  30.50 

6  14  34.59 

6  10  38.68 

6  6  42.77 

6  2  46.86 

5  58  50.95 

5  54  55.03 

5  50  59.12 

5  47  3-21 

5  43  7.30 

5  39  "39 

5  35  15.48 

5  31  19.57 

5  27  23.66 

5  23  27.74 


15  19  31.83 


NOTS. — ^The  Idhgitudes  in  the  column  X  are  referred  to  the  true  equinox  of  their  own  date, 
while  those  in  the  column  X'  arc  referred  to  the  mean  equinox  of  the  beginning  of 
the  Besselian  fictitious  year. 


Diff.  for  X  Hour. 
— 9».8a96. 
(Table  IL) 


V. 


JULY,  1913. 

GREENWICH  MEAN  TIME. 
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THE  MOON'S 


SBMIDIAHBTBR. 


Noon. 


ff 


5  38-9 

5  51.8 

6  3.6 


6 
6 


13-3 
20.1 

6  23-4 


6  23.4 
6  20.4 
6    15.0 

6  7.9 
5  59.9 
5   51.3 

5  42.7 
5  34-2 
5   25.8 

5  17-7 
5    10. 1 

5      3-0 

4  56.8 

4  51-7 
4  48.2 

4  46-4 
4  4^-9 
4  49-8 

4  55-3 

5  3-5 
5    14-2 


27.1 
41.4 

5  56.3 

6  10.5 


Midnight. 


// 


16    22.6 


5  45  4 

5  57.9 

6  8.8 

6  17.1 
6  22.2 
6  23.8 

6  22.2 
6  17.9 
6  1 1.6 

6  4.0 
5  55.6 
5  47.0 

5  38.4 
5  29.9 
5  21.7 

5  13.8 
5  6.5 
4  59.8 

4  54.1 
4  49.7 
4  47.0 

4  46.4 
4  48.0 

4  52.2 

4  59-0 

5  8.5 
5  20.4 

5  34.1 

5  48.8 

6  3.6 
6  16.9 


16  27.5 


HORIZONTAL  PARALLAX. 


Noon. 


// 


57  19.98 

58  7.26 

58  50.55 

59  26.13 

59  50.96 

60  3.36 

60    3.31 

5952.19 
59  32.37 

59  6.44 
58  36.89 
58  5.62 

57  33.90 
57  2.51 
56  31.86 

56  2.26 
55  34.20 
55    8.27 

54  45.44 
54  26.81 

54  13.67 

54  7.31 
54  8.95 
54  19.60 

54  39.89 

55  9.96 

55  49.29 

56  36.47 

57  29.13 

58  23.75 

59  15.85 

60  0.35 


Diff.  for 
I  Hour. 


// 


+  1.997 

I.913 
1.667 

+  1.275 
0.781 

+0.252 

.246 
0.663 
0.970 

-I. 172 
1.278 
1.320 

-I.319 
1.294 

1.259 

-1.205 

1. 130 
1.023 

-0.872 
0.670 

0.415 


.106 
+0.251 
0.643 

+  1.049 

1-453 
1. 814 

+2.100 
2.260 
2.259 
2.047 

+  1.628 


Midnight. 


// 


57  43.87 

58  29.64 

59  9.52 

59  40.03 

59  58.75 

60  4.83 

59  5900 
59  43.20 
59  20.01 

5851.98 
58  21.38 

57  49.76 

57  18.13 
56  47.08 
56  16.90 

55  48.01 
55  20.91 
54  56.41 

54  35.52 
54  19.47 
54  9.57 

54  7.06 
54  13.10 
54  28.52 

54  53.71 

55  28.54 

56  12.02 

57  2.31 

57  56.45 

58  50.43 

59  39.36 

60  18.26 


Diff.  for 
I  Hour. 


ff 


+  1.978 
1.809 
1.487 

+  1.038 

+0.517 
004 

467 
0.831 
1.084 

-1.234 

1.304 
1.323 

-1.308 
1.277 

1.234 

—  1. 170 
1.082 

0.954 

-0.778 

0.550 
—0.267 

+0.066 
0.442 
0.846 

+  1.254 
1.640 
1.969 

+2.200 
2.284 
2.180 
1.862 

+  1.350 


UPPER  TRANSIT. 

AGE. 

Meridian  of 
Greenwich. 

Diff.  for 
1  Hour. 

Noon. 

h       m 

22  20.0 

23  21.4 

6 

m 
2.48 

2.60 

•             • 

d 
26.7 

27.7 
28.7 

0  24.2 

1  25.5 

2  23.2 

2.60 
2.49 
2.32 

0.3 
1-3 
2.3 

3  16.9 

4  7.2 
4  55.5 

2.16 
2.05 
1.99 

3-3 
4.3 
5.3 

5  43.1 

6  31.5 

7  21.8 

1.99 
2.05 

2.15 

6.3 
7.3 
8.3 

8  14.7 

9  1 0.0 

10     6.6 

2.26 

2.34 
2.36 

9.3 
10.3 

11.3 

II     2.8 

11  56.7 

12  47.1 

2.30 
2.18 
2.02 

12.3 

13.3 
14.3 

13  33.7 

14  16.9 

14  57.5 

1.87 
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19  lO.I 
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S.X86 

16 

6  49  24.85 

a. 6730 

27  51  57.8 

3-7«5 

17 

4  45  56.31 

3.5x97 

27  16  34.0 

5.033 

17 

652    5.14 

3.67x0 

2748    4.9 
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2.6028 

28  10  12. 1 
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2.046 

10 

7  37  11.08 

3.6268 

26  12  32.5 

7.»5 

II 

5  32  16.59 
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2.6228 

26    5  13.5 

7.408 

12 

5  34  54.02 
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I    3    6.5 

14.150 

8 

22  42     7.08 

J.79«5 

9  51  40.6 

13.455 

8 

0    6    5.04 

1.7345 

I  17  15.5 

X4.X48 

9 

22  43  54.54 

X.7896 

9  38  12.3 

13.487 

9 

0    7  49-13 

1.735a 

1  31  24.3 

14.145 

lO 

22  45  41.83 

X.7868 

9  24  42.2 

13.517 

10 

0    9  33.26 

1.7358 

I  45  32.9 

14.14a 

II 

22  47  28.95 

X.7840 

911  10.3 

13.547 

II 

0  II  17.43 

1.7366 

I  59  41.4 

14.139 

13 

22  49  15.91 

1.78x3 

8  57  36.6 

13.576 

12 

0  13    1.65 

1.7375 

2  13  49.6 

14.134 

13 

22  51      2.71 

1.7787 

8  44    1.2 

13.604 

13 

0  14  45-93 

1.7384 

2  27  57.5 

14.189 

J4 

22  5a  49.35 

X.776X 

8  30  24. 1 

X3.63a 

14 

0  16  30.26 

1.7394 

242    5.1 

14.183 

15 

22  54  35.84 

1-7736 

8  16  45.3 

13.659 

15 

0  18  14.66 

1.7405 

2  56  12.3 

14.117 

i6 

22  56  22.18 

1.771a 

8    3    5.0 

13-685 

16 

0  19  59.12 

1.7417 

3  10  19.2 

X4. XXX 

17 

22  58     8.38 

X.7668 

7  49  23. 1 

13.711 

17 

0  21  43.66 

1.7430 

3  24  25.6 

X4.1C3 

i8 

22  59  54.44 

1.7665 

7  35  39.7 

13.735 

18 

0  23  28.28 

1.7443 

33831.5 

14.094 

19 

23      I  40.36 

1.7643 

7  21  54.9 

13.759 

19 

0  25  12.98 

1.7457 

3  52  36.9 

14.085 

20 

23    3  26.15 

X.769S 

7    8    8.6 

13.78a 

20 

0  26  57.77 

1.747a 

4    641.7 

X4.076 

21 

23    5  11.82 

x.76o3 

6  54  21. 0 

13.804 

21 

0  28  42.65 

1.7488 

4  20  46.0 

X4.066 

22 

23    6  57.37 

1.758a 

6  40  32.1 

X3.8a6 

22 

0  30  27.6a 

1.7504 

4  34  49.6 

14.054 

23 

23    8  42.80 

1.756a 

S.  6  26  41.9 

13.847 

23 

0  32  12.70 

i.75aa 

N.  4  48  52.5 

14.04a 

TU] 

ESDA 

Y  22. 

THl 

IRSD/ 

IY24. 

O 

23  10  28. II 

1.754s 

S.  6  12  50.4 

13.867 

0 

0  33  57.88 

1.7540 

N.  5    2  54.6 

i4.oa9 

I 

23  12  13.31 

i.75a5 

5  58  57.8 

13.887 

I 

03543-18 

1.7559 

5  16  56.0 

14.017 

2 

23  13  58.41 

1.7509 

5  45    4.0 

13.906 

2 

037  28.59 

1.7578 

5  30  56.6 

14.003 

3 

23  15  43.42 

1.7493 

531    9.1 

13.923 

3 

0  39  14.12 

1.7598 

5  44  56.3 

13.988 

4 

23  17  28.33 

1.7477 

5  17  13.2    X3.941 

4 

0  40  59-77 

1.7680 

5  58  55.2 

13.973 

5 

23  19  13.14 

1.7468 

5    3  16.2  i  13.957 

5 

0  42  45.56 

1.764a 

6  12  53.1 

13.957 

6 

23  20  57.87 

1.7447 

4  49  18.3 

13.973 

6 

0  44  31.48 

1.7665 

6  26  50.0 

13.940 

7 

23  22  42.51 

1.7434 

4  35  19.4 

13.989 

7 

046  17.54 

1.7689 

6  40  45.9 

13.988 

8 

23  24  27.08 

x.74aa 

4  21  19.6 

14.003 

8 

048    3.75 

1.7714 

6  54  40.7 

13.904 

9 

23  26  11.57 

1.7410 

4    7  19.0 

14.0x7 

9 

0  49  50. 1 1 

1.7739 

7    8  34.4 

X3.886 

lO 

23  27  56.00 

1.7399 

3  53  17.6 

X4.030 

10 

0  51  36.62 

1.7765 

7  22  27.0    13.867 

II 

23  29  40.36 

1.7389 

3  39  15-4 

14.042 

II 

0  53  23.29 

1.779a 

7  36  18.4 

X3.846 

12 

23  31  24.67 

1.7380 

3  25  12.5 

14.054 

12 

0  55  10.12 

I. 7819 

7  50    8.5 

13.884 

13 

23  33    8.92 

1.7370 

3  II     8.9 

14.065 

13 

0  56  57.12 

1.7848 

8    3  57.3 

13.80a 

14 

23  3453." 

1.736a 

2  57    4.7 

14. 076 

14 

0  58  44.30 

1.7877 

8  17  44.8 

13.780 

15 

23  36  37.26 

1.7355 

2  42  59.8 

14.086 

15 

I    0  31.65 

1.7907 

8  31  30.9 

13.757 

i6 

23  38  21.37 

1.7348 

2  28  54.4  1  X4.094 

16 

I     2  19.19 

1.7938 

8  45  15.6 

13.733 

17 

2340    5.44 

1.734a 

2  14  48.5 

14.  103 

17 

I    4    6.91 

X.7970 

8  58  58.9 

13.708 

i8 

23  41  49-47 

1.7337 

2    0  42. 1 

14. I 10 

18 

I    5  54.83 

1.8003 

9  12  40.6 

13.683 

19 

23  43  33.48 

1.733a 

I  46  35.3 

14.  "7 

19 

I    742.95 

1.8037 

9  26  20.8 

13.657 

20 

23  45  17.46 

i.73a8 

I  32  28.0 

I4.xa4 

20 

I    9  31.27 

X.8070 

9  39  59-4 

13.629 

21 

23  47    1-42 

i.73a6 

I  18  20.4 

X4.X29 

21 

I  II  19.79 

X.8105 

9  53  36.3 

X3.601 

22 

23  48  45.37 

i.73«4 

I    4  12.5 

14.134 

22 

I  13    8.53 

1.814a 

10    7  II. 5 

13.57a 

23 

23  50  29.31 

i.7S«3 

050    4.3 

14.138 

23 

I  14  57.49 

I. 8178 

10  20  45.0 

13.54a 

24 

23  52  13.24 

i.73aa 

S.  0  35  55.9 

14.14a 

24 

I  16  46.67 

x.8axs 

N.io  34  16.6 

13.518 

84 
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XI. 


Hour. 


O 

I 
2 

3 

4 

5 
6 

7 

8 

9 
zo 

II 

12 

13 

H 

15 
i6 

17 

i8 

19 

20 
21 
22 

23 


O 

I 
2 

3 
4 

5 

6 

7 

8 

9 

lO 

II 

12 

13 

14 

15 
i6 

17 
i8 

19 

20 
21 
22 

23 
24 


THE  MOON'S  RIGHT  ASCENSION  AND  DECLINATION. 


Right  Ascension. 


Diff. 

for 

I  Min. 


Declination. 


Diff. 

for 

X  Min. 


FRIDAY  25. 


2 

2 
2 
2 

2 
2 
2 

2 
2 
2 

2 
2 
2 
2 
2 
2 


m 


16  46.67 
18  36.07 
20  25.71 
22  15.58 

24  5.70 

25  56.06 

27  46.67 

29  37.54 
31  28.67 

33  20.07 

35  11.74 

37  3.68 

38  55.90 
40  48.41 
42  41.21 

44  34.30 
46  27.69 

48  21.39 

50  15.39 
52    9.71 

54  4.35 

55  59.31 
57  54.59 
59  50.21 


I  46.17 

3  42.47 
539.11 
7  36.10 

9  33.45 

II  31.15 
13  29.22 

15  27.66 

17  26.47 

19  25.66 

21  25.23 

23  25.18 

25  25.52 

27  26.26 

29  27.39 

31  28.93 

2  33  30.87 

2  35  33.22 

2  37  35.99 

2  3939.17 
2  41  42.78 

2  43  46w8i 

2  45  51.27 
2  47  56.16 
2  50    1.48 


s 
.82x5 

.8253 

.8292 

.833a 
.8373 
.8414 
.8457 

.8500 
.8544 

.8589 
.8634 

.8680 
.8728 
.8776 

.8824 

.8873 

.8914 

.8975 
.9027 

.9080 

.9133 
.9187 

.924a 
.9298 


N. 


N. 


SATURDAY 


.9355 
.9412 

.9469 
.9528 

.9588 
.9648 

.9709 
.9771 
.9833 

.9897 
.9960 

2.0024 
2.0090 
2.0156 
3.0223 
2.0290 
a.  0358 
2.0427 
2.0496 
2.0566 
2.0637 
2.0706 
2.0779 
2.0851 
2.0923 


N. 


34  16.6 
47  46.4 

I  14.3 
14  40.2 

28    4.2 

41  26.1 

54  45.9 

8  3.5 

21  18.9 

3432.1 

47  43-0 

051.5 

13  57.5 
27     i.o 

40    2.0 

53    0.5 

5  56.3 
18  49.3 

31  39.6 

44  27.1 

57  II. 7 

9  53.3 

22  32.0 

35  7.6 


26. 


5 
6 

6 

6 

6 

6 

7 
7 
7 
7 

7 

8 

8 
8 
8 
8 

9 

9 

9 

9 

9 

9 
20 

20 

N.20 


47  40.0 

0  9.2 

12  35.2 
24  57.9 

37  17.2 
49  33. 1 

1  45.4 
13  54-1 
25  59.2 

38  0.6 

49  58.2 

I  52.0 

13  41.8 

25  27.6 

37    9.3 

48  46.9 

o  20.2 

II  49.3 
23  14.0 

34  34.3 
45  50.0 

57    I.I 
8    7.6 

19    9.3 
30    6.2 


13.5" 
X3.481 

13.448 

13.4«6 
13.382 

13.347 
X3.3ia 

13.875 
13. 838 
X3.201 
13.162 
X3.iai 

13.079 
13.038 
12.996 
12.952 

ia.907 
Z2.86I 
12.8x5 
xa.767 
X3.718 
12.669 
Z2.619 
12.567 


".513 
12.460 
12.406 
ia.350 

12.293 
12.235 

It. 175 

Z2.IZ5 


18. 054 

11.99a 

IX. 928 

XX.863 
XI.797 
XX.729 

iz.66z 
IX.59X 
XI. 520 
11.448 

11.375 
XX. 300 

XI. 323 

n.147 
IX.068 
10.988 
X0.907  I  24 


Hour. 


Right  AscensiML 


Diff. 

for 

X  Min. 


DecUnatioa. 


Diff. 

for 

z  Min. 


SUNDAY  27. 


o 

I 
2 

3 

4 

5 
6 

7 

8 

9 
10 

II 

12 

13 

14 

15 
16 

17 
18 

19 
20 

21 

22 

23 


o 

I 
2 

3 

4 

5 
6 

7 
8 

9 
10 

II 

12 

13 

14 

15 
16 

17 
18 

19 
20 

21 

22 
23 


h 

2 

2 

2 
2 
2 

3 

3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 


m 
50 
52 

54 
56 

58 
o 

2 

4 

7 

9 
II 

13 

15 

17 
20 

22 

24 
26 

28 

31 

33 

35 

37 
40 


s 


1.48 
7.24 

13.44 

20.09 

27.19 
34.73 
42.73 
51.19 

o.io 
9.48 

19.32 
29.63 
40.40 

51.65 
3.37 
15.56 
28.23 
41.38 
55.00 
9. 1 1 
23.70 

38.77 
54.33 
10.37 


8 
3.0923 

a.0997 
3.XO7X 
3.XX46 
2.I320 
2.X29S 

t.x37a 
a. 1448 
2.X524 

2.X603 

2.1679 

a.X737 
2.X835 

2.1914 
a. 1993 
2.2073 
3.3x51 
3.393X 

8.33IX 
3.2393 
3.2473 

2.255a 

3.3633 

2.2714 


N.20 
20 
20 

21 
21 
21 
21 
21 
21 
22 
22 
22 
22 
22 
22 

23 

23 

23 

23 

23 

23 

23 

24 
N.24 


30  6.2 

40  58. 1 

51  45.1 

2  37.0 
13  3.8 
23  35.3 

34    1.4 

44  22.2 

54  37-5 
447.2 

14  51.2 

2449.5 

34  41.9 
44  28.4 

54    8.9 

343.3 

13  11.5 

22  33.4 

31  48.9 
40  58.0 

50    0.5 
58  56.3 

7  45.4 
16  27.7 


MONDAY  28. 


3  42  26.89 

8.2795 

N.24  25     3.0 

3  44  43.91 

3.2876 

24  33  31.3 

3  47    1.41 

3.2957 

24  41  52.5 

3  49  19.39 

a.  3038 

24  50    6.5 

3  51  37.86 

2.3119 

2458  13. 1 

3  53  56.82 

2.3200 

25    6  12.3 

3  56  16.26 

a. 3280 

25  14    4.1 

3  58  36.18 

a.  3361 

25  21  48.3 

4    056.59 

3.3443 

25  29  24.8 

4    3  17.48 

2.3522 

25  36  53.5 

4    538.85 

3.3602 

25  44  14-3 

4    8    0. 70 

2.3682 

25  51  27.1 

4  10  23.03 

2.3768 

25  58  31.9 

4  12  45.84 

3.3841 

26    5  28.5 

415    9.12 

a. 3919 

26  12  16.9 

4  17  32.87 

2.3998 

26  18  56.9 

4  19  57.09 

2.4076 

26  25  28.4 

4  22  21.78 

3.4133 

26  31  51.3 

4  24  46.93 

3.4231 

26  38    5.6 

4  27  12.55 

2.4308 

26  44  II. 2 

4  29  38.62 

a.4383 

26  50    7.9 

432    5.14 

a. 4458 

26  55  55.7 

43432.12 

a. 4533 

27    I  34-5 

4  36  59.54 

2.4608 

27    7    4.2 

4  39  27.41 

3.4682 

N.27  12  24.6 

I  XO.907 
10.824 
10,741 

X0.656 

10.569 

xo.4$o 
10.391 
10.301 
xo.208 

XO.XX4 

XO.OX9 
9.932 

9.8*4 
9.735 
9-604 

9.5M 
9.418 
9.3x2 
9.305 

9.097 
8.9K 
8.874 

8.76a 
8.6c 


8.530 
8.412 

8.393 
8.173 
8.04S 

7.9*5 
7.8CO 

7. 671 
7.543 

7.4« 

7.  ate 

7.147 
7.01a 

6.875 
6.7S7 
6.596 
6.453 

6. 3  to 
6.IG6 
6.019 

5.87X 

5.7a« 
5'STt 

5.4  X? 
5.3«3 
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AUGUST,  1913. 

AT  GREENWICH  APPARENT  NOON. 


Day  of 

Z^ 

Q 

I 

2 

3 

Week. 

Fri. 

Sat. 

SUN. 

Mon. 
Tues. 
Wed. 

4 

5 
6 

Thur. 

Fri. 

Sat. 

7 
8 

9 

SUN. 

Mon. 

Tues. 

lO 

II 

12 

Wed. 
Thur. 
Fri. 

13 
14 
15 

Sat. 

SUN. 

Mon. 

i6 
i8 

Tues. 
Wed. 
Thur. 

19 

20 
-21 

Fri. 
Sat. 

SUN. 

22 

23 
24 

Mon. 
Tues. 
Wed. 

25 
26 

27 

Thur. 

Fri. 

Sat. 

SUN. 

28 
29 

30 
31 

Mon. 

32 

THE  SUN'S 


Apparent  Right 
Ascension. 


m 


8  44    8.44 

848  1.48 
851  5391 

8  55  45.72 

8  59  36.92 

9  327.50 

9  7  17.47 
911    6.83 

91455-59 

91843.74 
9  22  31.29 
9  26  18.26 

930    4.66 

9  33  50.49 
9  37  35.77 

941  20.51 

9  45  4.73 
9  48  48.43 

95231.64 
9  56  14.36 
9  59  56.61 

10  338.41 
10  7  19.77 
10  II    0.70 

10  1441.22 
10  18  21.34 
1022    1.08 

10  25  40.45 

1029  19.47 
1032  58.14 
10  36  36.48 

1040  14.50 


Diff.  for 
X  Hour. 


9 
9 

9 
9 


9 
9 
9 

9 
9 
9 

9 
9 
9 

9 
9 
9 

9 
9 
9 

9 
9 
9 

9 
9 
9 

9 
9 
9 
9 


723 
697 

671 

645 
620 

594 

569 
544 
519 

494 
469 

445 

421 

398 
375 

353 
332 
311 

290 
270 

251 

232 
214 

197 

180 
164 
148 

133 
118 

104 

091 


9.078 


Apparent  De<di- 
nation. 


ft 


N. 


8  7  14.1 
752  4.7 
7  36  37.9 

7  20  53.8 

7  452.8 
6  48  35.3 

632  1.5 
6  15  11.8 
558    6.6 

54046.1 
5  23  10.7 
5    5  20.6 

447  16.1 
4  28  57.6 
41025.3 

3  51  39.5 
3  32  40.5 
3  13  28.6 

254    4.1 

2  34  27.3 
2  14  38.6 

I  5438.1 
I  34  26.2 
I  14    3.2 

o  53  29.4 

03245.1 
on  50.6 

9  50  46.2 

9  29  32.4 
9    8    9.5 

8  46  37.8 


N.  8  24  57.6 


Diff.  for 
X  Hour. 


// 


-37.52 

38.25 
38.98 

-39-69 

4039 
41.07 

-41.74 
42.40 

43.04 

■43.67 
44.28 

44.88 

-45-48 
46.06 
46.63 

■47-19 

47.73 
48.26 

-48.78 
49.28 
49.78 

-50.26 

50-73 
51.18 

-51.62 
52.06 
52.48 

-52.88 
53-26 
53.63 
54-00 

-54-35 


Semidiaxn- 
eter. 


// 


1547.42 
1547.54 
1547.67 

1547.81 

1547.95 
15  48.10 

1548.25 
1548.40 

15  48.55 

1548.71 
1548.88 

1549.05 

1549.22 
1549.40 
1549-58 

1549.76 

1549.94 
15  50.12 

1550.30 

1550.49 
1550.68 

15  50.87 
1551.07 
1551.27 

1551.47 
1551.67 

1551-88 

1552.09 
1552.30 
1552.52 
15  52.74 

15  52.97 


Sidereal 
Time  of 
Semidi- 
ameter 
Passing 

Me- 
ridian. 


66.64 

66.55 
66.46 

66.37 
66.28 
66.19 

66.11 
66.02 

65-94 

65.86 
65.78 
65.70 

65.62 

65-54 
65-46 

65.38 
65-31 
65.23 

65.16 

65.09 
65.02 

64.95 
64.88 

64.82 

64.76 
64.70 
64.64 

64-58 

64.53 
64.48 

64.43 
64.38 


Equation  of 

Time,  to  be 

Added  to 

Apparent 

Time. 


tn      » 

6  10.32 
6  6.80 
6     2.68 

5  57.96 
5  52.62 
5  46.66 

5  40.09 
5  32.91 
5  25.13 

5  16.75 

5  7-77 
4  58.21 

4  48.08 

4  37.38 
4  26.14 

4  14.36 
4    2.06 

3  49.25 

3  35.94 
3  22.14 

3     7.87 

2  53.15 
2  38.00 

2  22.42 

2  6.43 
I  50.03 
I  33.26 

I  16.13 
o  58.64 
o  40.81 
o  22.65 

o    4.17 


NoTS. — ^The  mean  time  of  semidiametcr  passiug  the  meridian  may  be  found  by  subtracting  o*.x9  fi 
sidereal  time. 
The  sign  —  prefixed  to  the  hourly  chaxige  of  dedixiation  indicates  that  north  declixiations  are  dec 
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Day  of 

the 
V/cek. 


Fri. 
Sat. 
SUN. 

Mon. 
Tues. 
Wed. 

Thur. 

Fri. 

Sat. 

SUN. 

Mon. 

Tues. 

Wed. 
Thur. 
Fri. 

Sat. 

SUN. 

Mon. 

Tues. 
Wed. 
Thur. 

Fri. 
Sat. 
SUN. 

Mon. 
Tues. 
Wed. 

Thur. 
Fri. 
Sat. 
SUN. 

Mon. 


.a   . 

o  a 

Q 


I 
2 

3 

4 

5 
6 

7 
8 

9 

lO 

II 

12 

13 
14 
15 

i6 

17 
i8 

19 

20 
21 

22 

23 
24 

25 
26 

27 

28 
29 

30 
31 

32 


THE  SUN'S 


Api>areiit  RJ^ht 
Ascension. 


am  s 

8  44  7.44 

8  48  0.48 

8  51  52.93 

8  55  44.76 

8  59  35.98 

9  3  26.58 

9     7  16.57 

9  II  5.95 

9  14  54-73 

9  18  42.90 

9  22  30.48 

9  26  17.48 

9  30  3.91 

9  33  49.77 

9  37  35.08 

9  41  19.85 

9  45  4.10 

9  48  47.84 

9  52  31.08 

9  56  13.84 

9  59  56.13 

10    3  37.97 

10    7  19.37 

10  II  0.34 

10  14  40.90 

10  18  21.06 

10  22  0.84 

10  25  40.26 

10  29  19.32 

10  32  58.04 

10  36  36.43 

10  40  14.50 


Diff.  for 

z  Hoot. 

9 

9 

723 

9 

698 

9 

672 

9 

.646 

9 

.621 

9 

•595 

9 

570 

9 

■545 

9 

.520 

9 

495 

9 

470 

9 

446 

9 

423 

9 

400 

9 

■377 

9 

355 

9 

333 

9 

312 

9 

.292 

9 

.272 

9 

■253 

9 

234 

9- 

216 

9 

199 

9 

.182 

9 

.166 

9 

150 

9 

135 

9 

120 

9 

106 

9 

093 

9' 

080 

Apparent  Decli- 
nation. 


ft 


N. 


8  7  18.0 

7  52     8.6 

7  36  41.8 

7  20  57.7 

7  4  56.7 

6  48  39.2 


6  32 

6  15 
5  58 


5.4 

15.7 
10.5 


5  40  50.0 

5  23  14.5 

5  5  24.3 

4  47  19.7 

4  29     I.I 

4  10  28.7 

3  51  42.8 

3  32  43.7 

3  13  31.7 

2  54     7.0 

2  34  30.1 

2  14  41.2 

I  54  40.5 

I  34  28.4 

I  14     5.2 

o  53  31.2 

o  32  46.7 
on  5?.o 

9  50  47.4 

9  29  33.3 

9  8  lo.i 

8  46  38.0 


N.  8  24  57.4 


Diff.  for 
I  Hour. 


ff 


■37.52 
38.25 
38.98 

-39.69 

40.39 
41.07 

-41.74 
42.40 

43.04 

-43-67 
44.29 

44.89 

-45-48 
46.06 

46.63 

h-47-i9 
47.73 
48.26 

-48.78 
49.29 

49-79 

1-50.27 

50.74 
51.19 

-51.63 
52.07 

52.49 

-52.89 
53.28 

53.65 
54.01 

-54.36 


Bcfuation  of 
Time  to  be 
Subtracted 

from 
Mean  Time. 


m 


s 


6  10.33 
6  6.82 
6     2.70 

5  57-98 
5  52.64 
5  46.69 

5  40.12 

5  32.94 
5  25.16 


5 
5 
4 


16.78 

7.80 

58.24 


4  48.11 

4  37.42 

4  26.18 

4  14.40 

4  2.09 

3  49.27 

3  35.96 

3  22.17 

3  7.90 

2  53.18 

2  38.02 

2  22.44 

2  6.45 

I  50.05 

I  33.28 

I  16.14 

o  58.65 

o  40.82 

o  22.65 

o  4.16 


Diff.  for 
I  Hour. 


s 

0.134 
0.159 

0.184 

0.210 
0.235 
0.261 

0.286 
0.312 

0.337 

0.362 
0.386 
0.410 

0.434 

0.457 
0.480 

0.502 

0.523 
0.544 

0.565 

0.585 
0.604 

0.622 
0.640 
0.658 

0.675 
0.691 
0.706 

0.721 

0.736 
0.750 

0.764 
0.777 


N0T8. — The  semidiameter  for  mean  noon  may  be  asstuned  the  same  as  that  for  apparent  noon. 
Tlic  sicn  -'  prefixed  to  the  hourly  chance  of  declination  indicates  that  north  declina 
tions  are  decreasing. 


Sidereal  Time, 
or  Right  Ascen- 
sion of  Mean 
Sim. 


m 


s 


8  37  57.11 

8  41  5367 

8  45  50.22 

8  49  46.78 

8  53  43.34 

8  57  39.90 

9  I  36.45 
9  5  33.01 
9     9  29.56 

9  13  26.12 

9  17  22.68 

9  21  19.23 

9  25  15.79 

9  29  12.34 

9  33  8.90 

9  37  5.46 

9  41  2.01 

9  44  58.57 

9  48  55.12 

9  52  51.68 

9  56  48.23 

10  o  44.79 

10  4  41.34 

10  8  37.90 

10  12  34.45 

10  16  31.01 

10  20  27.56 

10  24  24.12 

10  28  20.67 

10  32  17.22 

10  36  13.78 

10  40  10.33 


Diff.  for  I  Hour. 

+9*.8s65. 
(Table  III.) 
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h 

1. 

•sg 

i> 

P 

p 

I 

213 

2 

214 

3 

215 

4 

5 
6 


7 
8 


10 
II 
12 

13 
14 
15 

16 

17 
18 

19 
20 

21 

22 

23 
24 

25 
26 

27 

28 

29 
30 

31 
32 


216 
217 
218 

219 
220 
221 

222 
223 
224 

225 
226 
227 

228 
229 
230 

231 
232 

233 

234 

235 
236 

237 
238 
239 

240 
241 
242 

243 
244 


THE  SUN'S 


True  Longitude. 


ff 


28  36    27.0 

29  33  53.8 

30  31  21.5 

31  28  50.1 

32  26  19.6 

33  23  49.8 

34  21  20.8 

35  18  52.6 

36  16  25.1 

37  13  58.5 

38  II  32.7 

39  9     7.9 


40 

41 
42 


6  44.1 
4  21.3 
I  59-6 


42  59  39.1 

43  57  20.0 

44  55     2.2 

45  52  45.8 

46  50  30.9 

47  48  17.6 

48  46     6.0 

49  43  56.0 

50  41  47.7 

51  39  41-2 

52  37  36.5 

53  35  33.6 

54  33  32.6 

55  31  33.4 

56  29  36.0 

57  27  40.3 

58  25  46.3 


ff 


35  55-6 

33  22.2 

30  49.8 

28  18.2 

25  47.5 

23  17.6 

20  48.5 

18  20.1 

15  52.5 

13  25.7 

10  59.8 

8  34.8 


6  10.8 

3 
I 


47.9 
26.1 


59  5.5 

56  46.2 

54  28.2 

52  11.7 

49  56.7 

47  43.3 

45  31.5 

43  21.4 

41  130 

39  6.3 

37  1.5 

34  58.5 

32  57.3 

30  58.0 

29  0.5 

27  4.7 

25  IO-5 


Diff.  for 
X  Hour. 


// 


4360 
43.63 
43.67 

43.71 
43.75 
43.78 

43.81 
43.84 
43.87 

43.91 
43.95 
43-99 

44.03 
44.07 
44.12 

44.17 

44-23 
44.29 

44-35 
44.41 

44.48 

44-55 
44.62 

44.69 

44.76 
44.84 
44.91 

44.99 

45.06 

45.14 
45.21 


145.28 


Latitude. 


// 


+  0.25 

0.16 

+  0.05 

—  0.07 
0.20 

0.34 

-0.47 
0.60 
0.70 

—  0.76 
0.79 
0.80 

-0.78 
0.74 
0.67 

-0.57 

0.45 
0.32 

—  0.20 

—  0.08 
+  0.04 

+  0.15 
0.24 
0.31 

+  0.36 

0.37 
0.35 

+  0.31 
0.24 

+  0.13 
0.00 

-0.13 


Logarithm  of  the 

Radius  Vector  of 

the  Earth. 


0.006  4069 
0.006  3500 
0.006  2906 

0.006  2287 
0.006  1645 
0.0060980 

0.006  0293 

0.005  9586 
0.005  8861 

0.005  8120 
0.005  7364 
0.005  6593 

0.005  5810 
0.005  5015 
0.005  4210 

0.005  3394 
0.005  2567 
0.005  1730 

0.005  0883 
0.005  0026 
0.004  9158 

0.004  8279 
0.004  7388 
0.004  6485 

0.004  5569 
0.064  4639 
0.004  3693 

0.004  2731 
0.004  1752 
0.004  0755 
0.003  9740 

0.003  8706 


DiflF.for 
I  Hour. 


-23.3 

24-3 
25.3 

-26.3 
27.2 
28.1 

—29.0 
29.8 

30.5 

-31.2 
31.8 

32.4 

-32.9 
33.4 
33.9 

-34.3 
34-7 
35.1 

-35.5 
35-9 
36.4 

-36.9 
37.4 
37.9 

-38.5 
39.1 
39.7 

-40.4 
41.2 
41.9 
42.7 

-43.5 


Mean  Time  of 
Sidereal  Noon. 


h      m         s 

5  19  31.83 
5  15  35.92 
5  II  40.01 

5  7  44.10 

5  3  48.19 
4  59  52.28 

4  55  56.37 
4  52  0.46 

4  48  4.55 

4  44  8.64 
4  40  12.73 
4  36  16.82 

4  32  20.91 
4  28  25.00 
4  24  29.09 

4  20  33.18 
4  16  37.27 
4  12  41.36 

4  8  45.45 

4  4  49.54 
4  o  53.63 

3  56  57.72 
3  53  1.81 
3  49  5.90 

3  45  10.00 
3  41  14.09 
3  37  18.18 

3  33  22.27 

3  29  26.36 

3  25  30.45 

3  21  34.54 


13  17  38.63 


NOTB. — ^The  longitudes  in  the  column  X  are  referred  to  the  true  equinox  of  their  own  date, 
while  those  in  the  column  A'  are  referred  to  the  mean  equinox  of  the  beginning  of 
the  Besselian  fictitious  year. 


Diff.  for  X 
(Table  n.) 
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THE  MOON'S 


^MIDIAMETER. 


HORIZONTAL  PARALLAX. 


UPPER  TRANSIT. 


AGE. 


•on. 


ff 


22.6 

31-4 
35-9 

357 
31-2 
23.2 

12.7 

0.9 

48.8 

37-1 
26.4 

16.8 

8.4 

1-3 

55-4 

50.6 

47.1 
450 

44-5 

45-7 
48.9 

54-4 

2.3 
12.6 

25.1 

39-5 
550 

10.4 

245 
35-6 
42.4 

440 


Midnight. 


Noon. 


6 
6 
6 
6 


// 


It 


6  27.5 

6  34.2 

6  36.4 

6  34.0 

6  27.6 

6  18.1 

6  6.9 

5  54.8 

5  42.8 

5  31.6 

5  21.4 

5  12.5 

5  4-7 

4  58-2 

4  52.8 

4  487 

4  45-9 

4  44-6 

4  44.9 

4  470 

4  51.4 

4  58.0 

5  71 
5  18.6 

5  32.1 

5  47.2 

6  2.8 


17.7 

305 
39-6 

43.9 


16  42.8 


60  0.35 
60  32.59 
60  49. 1 1 

60  48.54 
60  31.96 
60    2.35 

59  23.77 
58  40.50 

57  56.13 

57  13.38 
56  33-99 
55  58.79 

55  28.13 
55  1.96 
5440.17 

54  22.81 
54  10.02 
54    2.26 

54  0.20 
54  4-68 
54  16.56 

54  36.67 

55  5.57 

55  43.34 

56  29.39 

57  22.16 

58  18.91 

59  15-65 

60  7.22 

60  48.03 

61  12.99 

61  18.90 


Diff.  for 
I  Hour. 


n 


+  1.628 
I   033 

+0.333 

-0.372 
0.987 

1. 45 1 

-1-733 
1.848 

1.831 

—1.720 

1.557 
1.372 

-1. 183 
0.998 
0.816 

—0.629 

0432 
— o  211 

+0.045 

0.334 
0.662 

+1.018 
1.390 

1-754 

+2.074 
2.307 
2.396 

+2.296 
1.964 
1.400 

+0.658 

—0.17 1 


Midnight. 


// 


60  18.26 
60  42.96 
60  50.94 

60  42.10 
60  18.55 

59  43.90 

59  2.47 
58  18.26 

57  34.42 

56  53.20 
56  15.83 
55  42.89 

55  14.49 
54  50.52 
54  30.93 

54  15.82 
54  5.48 
54  0.46 

54  1.57 
54  9.64 
54  25.54 

54  50.00 

55  23.36 

56  5.40 

56  55.08 

57  50.26 

58  47.58 

59  42.43 

60  29.32 

61  2.74 
61  18.44 

61  14.39 


DifiF.  for 
I  Hour. 


Meridian  of 
Greenwich. 


// 


+I-350 
+0.691 
-0.025 

—0.696 
1. 241 
1.615 

—1.809 

1.854 
1.784 

—1.642 
1.468 
1.277 

—1.090 
0.907 

0.723 

-0-533 

0.324 
-0.087 

+0.185 
0.494 
0.837 

+1.204 

1-574 
1. 921 

+2.204 

2.371 
2.373 

+2.160 
1. 710 
1.047 

+0.248 


.578 


m 


O 
I 

I 
2 

3 


7 
8 


9 
o 

I 


4 
4 
5 

6 

7 
7 


8.4 
5.2 

58.5 
49.1 

38.4 


4  27.7 

5  18.3 

6  10.9 


5.6 
1.7 


8  57.7 


51.8 
42.9 

30.4 


2  14.4 

2  55.7 

3  35.2 


13.8 
52.8 
33.0 

15.8 
2.2 

53.0 


8  48.4 

9  47.7 
48.8 


20 


21  49.6 

22  48.0 

23  43.4 

6 

o  36.2 


Diff.  for 
X  Hour. 


m 

•  • 

2.45 
2.30 

2.16 
2.07 
2.05 

2.08 

2.15 
2.24 

2.32 

2.35 
2.31 

2.20 
2.05 
I.91 

1.77 
1.68 

1.62 

1. 61 
1.64 
1.72 

1.85 
2.02 
2.21 

2.40 
2.52 

2.55 

2.49 

2.37 
2.25 


2.16 


Noon. 


d 
28.3 

29.3 
I.O 

2.0 
3.0 
4.0 

5.^ 
6.0 

7.0 

8.0 

9.0 

1 0.0 

II.O 

12.0 

13.0 

14.0 

15.0 

16.0 
17.0 

18.0 

19.0 

20.0 
21.0 
22.0 

23.0 

24.0 

25.0 

26.0 
27.0 
28.0 
29.0 

0.6 


90  AUGUST,  1913. 

GREENWICH  MEAN  TIME. 
THE  MOON'S  RIGHT  ASCENSION  AND  DECLINATION. 


I  VI.  ArOUST,  1913.  91 

GREENWICH  MEAN  TIME. 
THE  MOON'S  RIGHT  ASCENSION  AND  DECLINATION. 
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5"  >-33 
5  24  32-23 
527    3-44 

5  ag  34-96 
5  32  6.78 
5  34  38-89 
5  37  'I-29 
5  39  43-96 
542  (6.91 
5  44  50-" 
5  47  33-58 
5  49  57-29 
5  52  31-24 
5  55    5-42 

5  57  39-82 

6  o  14.44 

6  5  34. 3S 
6  7  59.48 
-  034.87 
6  13  10.43 
1546.15 

6  le  32.02 


LJOIJ 

N.2S  2049.1 

1.U9 

0 

,.y« 

a8  23  24-2 

S.JD. 

I 

28  25  49.3 

*JI7« 

28  28  4.1 

1.161 

3 

..J«i8 

2830  8.7 

1.991 

4 

«.S«78 

28  32    3.0 

5 

>.53»7 

28  33  46.9 

■  .S44 

6 

J.S376 

28  35  20.3 

1-4*!. 

7 

28  36  43.3 

i.iW 

8 

«.m68 

28  37  55.6 

9 
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0.9tl 

i.sjjs 

28  39  48-5 
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28  40  28.8 
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6. 

7  23  41-40 

i-eios 
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26  47  35-5  '   «■ 

7  28  54.53 

t.6o,S 

36  40  55.0  1    6, 
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i.eo6i 

26  34    3.2  !   6. 

7  34    7-a6 

1.6043 

36  37     0.2  ;    7. 

7  36  43-45 

1.6MJ 

26  19  46. 1  1    J. 
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1.6001 

36  13  20.8      7. 

7  41  55-49 

1.S9B0 

26    4  44-4      7. 

7  44  31-30 

1.JM6 
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7  47    6-96 

1.M3I 

35  48  58.4  '    8, 

7  49  42.47 

1-59=6 

35  40  48.9        8- 

7  52  17-83 

i.)879 

35  32  28.4 

8, 

7  54  53- "2 

i.j8io 

35  23   57-0 

8. 

7  57  28-03 

1.JB1. 

35  15  14.9 

8    0    2.87 

l-3?9' 

35    6  21.9 

a. 
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34  57  18.2 

8    511.98 

34  48    3-9 

9- 

8    746.24 

l.)693 

34  38  39.0 

9 
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9- 

81254-15 

1.S611 

34  19  17-7 

» 

8  15  27-78 

1.S3S7 

34    9  a>-4 

10 

8  18    1.20 

23  59  »4-8 

8  30  34.39 

i.JS'l 

23  48  57-9 

■0 

833    7-35 

"■S474 

N.33  38  30.9 

10 

xn. 
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GREENWICH  MEAN  TIME.  ' 


THE 

MOON'S  RIGHT  ASCENSION  AND  DECLINATION, 

Diff. 

Diff. 

Diff. 

Diff. 

Hoor^ 

Rl^bt  Ascension. 

for 

Declinstion. 

for 

Hour. 

Right  Aaceoaioo. 

for 

Declination. 

for 

I  Min. 

xMin. 

X  Min. 

I  Min. 

FF 

MDAY 

39- 

SUNDAY 

.  31. 

h    m        s 

1   • 

0             «               m 

M 

h    m        a 

B 

•      »        •» 

m 

O 

8  33    7.35 

a.  5474 

N.23    38    30.9 

XO.534 

0 

10  20  11.96 

3.3*94 

N.I2  28  21.9 

16.683 

I 

8  25  40.08 

3.S43S 

33  «7  53.8 

10.70a 

I 

10  23  31.60 

a. 3353 

12  II  38.5 

X6.763 

2 

8  28  12.57 

a.S994 

23  17    6.6 

10.869 

2 

10  24  50.99 

a.33xa 

IX  54  50.4 

16.84X 

3 

8  30  44.81 

3.5353 

23    6    9.5 

XX. 033 

3 

10  27  10.14 

3.3x7a 

II  37  57.6 

16.917 

4 

8  33  16.81 

a.53ia 

22  55    2.6 

XX.X97 

4 

10  29  29.05 

3.3x33 

II  21    0.4 

X6.99O 

5 

8  35  48.56 

a.3271 

22  43  45-8 

XI. 360 

5 

xo  31  47.73 

3.3093 

II    3  58.8 

17.061 

6 

8  38  20.06 

s.5sa8 

22  32  19.4 

11.530 

6 

1034     6.17 

3.3055 

10  46  53.0 

X7.X3X 

7  , 

8  40  51.30 

3.5x84 

22  20  43.4 

XX. 679 

7 

10  36  24.39 

a. 3018 

10  29  43. 1 

17.198 

8  ' 

8  43  22.27 

8.5x40 

22     8  57.9 

XI. 837 

8 

10  38  42.38 

2.3981 

10  12  29.3 

X7.383 

9 

8  45  52.98 

a. 5097 

21   57     2.9 

XX.993 

9 

10  41      0.16 

2.3944 

9  55  II. 6 

X7.336 

ID 

1 

8  48  23.43 

a. 5053 

21  44  58- 7 

X3.X48 

10 

1043  17.71 

3.1908 

9  37  50-3 

17.387 

II    ' 

8  50  53-61 

a. 5007 

21  32  45.2 

ia.303 

II 

10  45  35.05 

3.3873 

9  20  25.2 

X7.446 

22   1 

8  53  23-51 

a.496x 

21  20  22.5 

xa.453 

12 

1047  52.19 

3.2839 

9    2  56.7 

17. 30s 

»3 

8  55  53.14 

a.4915 

21    7  50.8 

xa.603 

13 

10  50    9.12 

a.«Bo5 

8  45  24.9 

«7.337 

14 

8  58  22.49 

9.486I 

30  55  10. 1 

xa.753 

14 

10  52  25.85 

a.3773 

8  27  49.9 

X7.fc9 

15 

9    0  51.56 

s.48ia 

20  42  30.6 

X8.898 

^5 

10  54  42.38 

3.3739 

8  10  IX.8 

17.659 

i6 

9    3  «o.35 

a.4775 

20  29  22.4 

X3.043 

16 

10  56  58.72 

3.3708 

7  52  30.8 

X7.707 

17 

9     548.86 

a.47a* 

20  16  15.5 

X3.X86 

17 

10  59  14.87 

3.3677 

7  34  47.0 

X7.753 

•    i8 

9    8  17.09 

8.4661 

20     3     0. 1 

13.338 

18 

XI    I  30.84 

3.3647 

7  17    0.5 

X7.796 

19 

9  10  4503 

a.4<«3S 

19  49  36.2 

X3.468 

19 

XI    346.63 

3.16x8 

659  11.5 

17.837 

20 

9  13  12.69 

t.458« 

19  36     4.0 

X3.605 

20 

II    6    2.25 

3.3588 

6  41  20.0 

X7.877 

21 

9  15  40.06 

a. 4538 

19  22  23.6 

X3.74X 

21 

II    8  17.69 

3. 3560 

6  23  26.3 

17.9x3 

2S 

9  18    7.14 

a.4489 

19     835.1 

13.876 

33 

II  10  32.97 

3.3533 

6    530.4 

17.948 

as 

9  20  33-93 

3.4443 

N.18  54  38.5 

X4*oo6 

33 

II  12  48.09 

3.3507 

N-  5  47  32.5 

17.983 

SAT 

URD>^ 

.Y  30. 

MONE 

)AY.  SEPT.  1. 

0 

9  23    0.44 

2.43P4 

N.18  40  34.1 

I4.X38 

0 

"  15    3.05 

3.3481 

N.  5  29  32.6 

X8.0XI 

I 

2 

9  25  26.66 
9  27  53.59 

3.4346 
8.439B 

18  26  21.9 
18  12     2.0 

X4.a68 
X4.39S 

5 

9  30  18.23 

3.4t49 

175734.5 

X4.530 

PHASES 

OF  T 

HE  MOON. 

4 

9  33  43- 5B 
9  35    8-64 

a.  4301 

17  42  59.6 
17  28  17.4 

X4.643 
X4.764 

5 

•.4153 

6 

9  37  33-43 

3.4100 

17  13  37.9 

X4.893 

d     h        m 

7 

9  39  57. 9X 

S.40S8 

z6  58  31.4 

X5.000 

% 

New  Moon 

•         • 

Aug.    2     0  58.1 

8 

9  42  22.12 

3.40x1 

16  43  37.9 

X5.XX6 

0                                       «/ 

9 

9  44  46.04 

t.|903 

16  28  17.5 

X5.3a9 

J 

First  Quart( 

er   . 

.     .     .       8   i6     3.0 

lo 

1     9  47    9- 63 
9  49  33-03 

t.39l« 
3.3«69 

16  13    0.4 
*5  57  36.7 

15.340 
X5.450 

0 

Full  Moon 

16     8  27.0 

II 

^B          V*  •  ■           •»•    ^^  ^^  ^fc* 

Last  Quartc 

jr    . 

.     .     .     24  12  17.8 

12 

1     9  51  56.11 
1     9  54  18.91 

3.3813 

3.3777 

1542    6.4 
15  26  29.8 

15.558 
15.663 

• 

New  Moon 

.     ^i 

8  38.1 

.     .     •     J » 

>5 

9  56  41-43 
9  59    3.68 

•.S73I 

15  10  46.9 
14  54  57.9 

X5.766 

^r-  ^^  ^— 

S.9686 

X5.867 

i6 

10     X  35.66 

2.3641 

1439    J*-9 

X5.968 

d       h 

17 

10    3  47-37 

3.3596 

1423    2.1 

16. 06a 

c 

Perigee .     . 

•          • 

.       .     Aug.      3    II. 2 

i8 

zo    6    8.81 

1.3351 

14    6  55.5 

X6.X57 

c 
c 

Aoocee  . 

.    18    20.1 

19 

10    8  29.98 

3.3507 

13      5043.3 

16.35X 

Perigee .     . 

•          • 

.     .     .     .  31   I9.I 

20 
21 

10  10  50.89 
10  13  11.54 

3.3463 
3.3430 

13  34  35.4 
13  18    2.3 

16.34X 
16.439 

22 

10  15  31.93 

3.3378 

13    I  33.9 

16.5x6 

n 

10  17  52.07 

3.3336 

X3  45    0.4 

16.600 

H 

10  20  11.96 

3.3394 

N.12  28  21.9 

X6.683 

19*3 7 
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AT  GREENWICH  APPARENT  NOON. 


Day  of 

the 
Week. 


Mon. 
Tues. 
Wed. 

Thur. 

Fri. 

Sat. 

SUN. 

Mon. 

Tues. 

Wed. 
Thur. 
Fri. 

Sdt. 

SUN. 

Mon. 

Tues. 
Wed. 
Thur. 

Fri. 
Sat. 
SUN, 

Mon. 
Tues. 
Wed. 

Thur. 

Fri. 

Sat. 

SUN, 

Men. 

Tues. 


I 

2 

3 

4 

5 
6 

7 
8 

9 

lO 

II 

12 

13 

15 

i6 

17 
i8 

19 

20 
21 

22 

23 
24 

25 
26 

27 

28 
29 

30 


Wed.     31 


THE  SUN'S 


Apparent  Right 
Ascension. 


m 


o  40  14.50 

04352.22 

o  47  29.64 

051      6.78 

o  54  43.65 
o  58  20.27 


I  56.65 

5  32.82 
9    8.80 

12  44.60 
16  20.24 

19  55-75 

2331.15 
27    6.46 

3041.70 

34  16.90 
37  52.08 
41  27.27 

45  2.47 
48  37.72 
52  13.05 

55  4^47 
59  24.00 

2  59-66 


2  635.48 
2  10  11.48 
2  1347.67 

2  17  24.07 
221  0.70 
2  24  37.58 


12  28  14.72 


Diff.  for 
X  Hour. 


8 
9.078 

9.065 
9.053 

9.042 
9.031 
9.021 

9.012 
9.003 

8.995 

8.988 
8.982 

8.977 

8.973 
8.970 

8.968 

8.966 
8.966 
8.967 

8.968 
8.970 

8.973 

8.978 
8.983 
8.989 

8.996 
9.004 
9.012 

9.022 
9.032 
9.042 

9.053 


Apparent  Decli- 
nation. 


// 


N.  8  24  57.6 
8  3  9.2 
7  41  13-0 

7  19  9-4 
6  56  58.8 

63441.6 

6  12  18.1 

5  49  48- 5 
5  27  13-2 

5  432.5 
4  41  46.8 

4  18  56.3 

356  1.3 
3  33  2.2 
3    959.3 

2  46  52.8 
2  2343.1 
2    030.5 

I  37  15.3 

I  13  57.8 

0  50  38.4 

027  17.3 
N.  o  3  54.8 
S.  o  19  28.7 

042  52.8 

1  6  17.2 
I  2941.5 

1  53    5.4 

2  16  28.5 

2  39  50.4 
S.  3    3  10.7 


Diff.  for 
I  Hour. 


ff 


-54.35 
54-68 

54.99 

-55.29 
55.58 

55.85 

-56.11 

56.35 
56.58 

-56.80 
57.00 

57.19 

-57.37 
57.54 
5769 

-57.83 
5796 
58.08 

-58.18 
58.27 
58.35 

-58.41 
58.46 
58.49 

-58.50 

58.51 
58.50 

-58.48 

58.44 
58.38 

-58.31 


Semidiam- 
eter. 


tf 


5  52.97 
5  53-20 

5  53.43 

5  5367 

5  53.91 
5  54.16 

5  54.41 
5  54.66 

5  54.91 

555.16 
5  55.42 
5  55.67 

5  55.93 
556.19 
5  56.45 

5  56.71 
556.96 
5  57.22 

5  57.48 

5  57.74 
558.00 

5  58.26 
5  58.53 
5  58.79 

559.06 

5  59.33 
5  59.60 

5  59.87 

6  0.14 

6    0.41 


16    0.69 


Sidereal 
Time  of 
Semidi- 
ameter 
Passing 

Me- 
ridian. 


64.38 

64.34 
64.30 

64.26 
64.22 
64.19 

64.16 

64-13 
64.11 

64.09 
64.07 
64.05 

64.04 
64.03 
64.02 

64.01 
64.01 
64.01 

64.02 

64.03 
64.04 

64.05 
64.07 
64.09 

64.11 
64.13 
64.16 

64.19 
64.22 
64.26 

64.30 


Equation  of 

Time,  to  be 

Added  to 


Subtracted 

from 

Apparent 

Time. 


m 
O 


£17, 


0  14.62 

033.71 
053.08 

1  12.71 

I  32.59 


I  52.70 

2  13.03 
2  33.55 

2  54.25 

3  15.10 

336.09 
357.19 

4  18.38 

4  39.63 

5  0.92 
5  22.23 

5  43.55 

6  4.84 
6  26.08 

6  47.25 

7  8.33 

7  29.30 
750.13 

8  10.81 

831.31 

8  51.62 

9  11.72 

931.59 
951.21 

10  10.56 


NOTB. — The  mean  time  of  semidiamcter  passing  the  meridian  may  be  found  by  subtracting  o".i8  fr 
sidereal  time. 
The  sign  —  prefixed  to  the  hourly  change  of  declination  indicates  that  north  declinations  are  deci 
south  declinations  increasing. 
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l>ay  of 
Week. 


Q 


■ 


Mon. 
Tues. 
Wed. 

Thur. 

Fri. 

Sat. 

SUN. 

Mon. 

Tues. 

Wed. 
Thur. 
Fri. 

Sat. 

SUN, 

Mon. 

Tues. 
Wed. 
Thur. 

Fri. 
Sat. 
SUN, 

Mon. 
Tues. 
Wed. 

Thur. 

Fri. 

Sat. 

SUN. 

Mon. 

Tues. 

Wed. 


I 

2 

3 

4 

5 
6 

7 
8 

9 

lO 

II 

12 

13 

15 

i6 

17 
i8 

19 

20 
21 

22 

23 
24 

25 
26 

27 

28 
29 

30 
31 


THE  SUN'S 


ApfMrent  Rlcht 
Ascension. 


h      m         8 

o  40  14.50 
o  43  52.26 
o  47  29.73 

o  51  6.91 
o  54  43.83 
o  58  20.50 


I  5^-93 

5  33.15 

9  9.18 

12  45.03 

16  20.72 

19  56.28 

23  31.73 

27  7.10 

30  42.40 

34  17.65 

37  52.88 

41  28.12 

45  3.38 

48  38.68 

52  14.06 

55  49.53 

59  25.11 

3  0.83 


2  6  36.70 

2  10  12.75 

2  13  48.99 

2  17  25.45 

2  21  2.13 

2  24  39.06 


12  28  16.25 


DifF.  for 
X  Hoiff. 


s 
9.080 

9.067 
9-055 

9.044 

9033 
9.023 

9.014 
9005 
8.997 

8.990 
8.984 

8.979 

8.975 
8.972 

8.970 

8.968 
8.968 
8.969 

8.971 

8-973 
8.976 

8.980 
8.985 
8.991 

8.998 
9.006 
9.014 

9.024 

9.034 
9.044 

9055 


Apparent  Decli- 
nation. 


ft 


N. 


N. 
S. 


8  24 

8  3 

7  41  12.4 


57.4 
8.8 


7  19  8.6 

6  56  57.7 

6  34  40.2 

6  12  16.3 

5  49  46.4 

5  27  10.8 

5  4  29.8 

4  41  43.7 

4  18  52.9 

3  55  57.6 

3  32  58.1 

3  9  54.8 

2  46  48.0 

2  23  38.0 

2  o  25.0 

I  37  9.5 

I  13  51.6 

o  50  31.8 

o  27  10.3 

o  3  47.5 

o  19  36.3 

0  43  0.8 

1  6  25.5 
I  29  50.2 

1  53  14.4 

2  16  37.8 

2  40  0.0 


S.  3  3  20.6 


Diff.for 
1  Hour. 


// 


•54.36 

54.69 
55-00 

-55.30 

55.59 
55-86 

-56.12 

56.37 
56.60 

-56.82 
57.02 
57-21 

F-57.39 
57-56 

57-71 

■57.85 
57.98 
58.10 

-58.20 
58.29 
58.36 

-58.42 
58.47 
58.50 

-58.52 
58.53 
58.52 

-58.49 
58.45 
58.39 

-58.32 


Bquation  of 

Time  to  be 

Subtracted 

from 


Added  to 
Mean  Tfane. 


m 


o    4.16 


o  14.63 
o  33.72 

0  53.09 

1  12.72 

I  32.61 

I  52.73 

2    13.06 
2    33.59 

2    54.29 

3  15.15 
3  36.14 

3  57.24 

4  18.43 

4  39  69 

5  0-99 
5  22.31 

5  43.63 

6  4.93 
6  26.17 

6  47.35 

7  8.44 
7  29.41 

7  50.25 

8  10.93 

8  31.43 

8  51.74 

9  11.84 

9  31.71 
9  51.34 

10  10.70 


DifF.  for 
z  Hour. 


s 
0.777 
0.789 

0.801 

0.813 
0.823 
0.833 

0.843 
0.851 
0.859 

0.866 
0.872 
0.877 

0.881 
0.884 
0.887 

0.888 
0.888 
0.888 

0.886 
0.884 
0.880 

0.876 
0.871 
0.865 

0.858 
0.850 
0.842 

0.833 
0.823 
0.812 

0.801 


Sidereal  Time, 
or  Right  Ascen- 
sion of  Mean 
Sun. 


NOTS. — Tbe  semidiameter  for  mean  noon  may  be  assumed  the  same  as  that  for  apparent  noon. 
The  sign  —  prefixed  to  the  hourly  change  of  declination  indicates  that  north  decUna- 
tkmf  are  decreasing:  south  declinations,  increasing. 


h   m    s 

o  40  10.33 
o  44  6.89 

o  48  3.44 

o  52  0.00 

o  55  56.55 
o  59  53.10 


3  49.66 

7  46.21 

II  42.77 

15  39.32 

19  35.87 

23  32.43 

27  28.98 

31  25.54 

35  22.09 

39  18.64 

43  15.20 

47  11.75 

51  8.30 
55  4.86 
59  1. 41 


2  2  57.97 
2  6  54.52 
2  10  51.07 

2  14  47.63 
2  18  44.18 
2  22  40.73 

2  26  37.29 

2  30  33-84 
2  34  30.40 


12  38  26.95 


Diff .  for  I  Hour. 

+9'.8565. 
(Table  III.) 
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ni. 


AT  GREENWICH  MEAN  N(X)N. 


2^ 


•3  8 


I 

2 

3 

4 

5 
6 

7 
8 

9 

zo 
II 

12 

13 
14 
15 

i6 

17 
i8 


20 
21 

22 

23 
24 

25 
26 

27 

28 
29 

30 
31 


244 
245 

246 

247 
248 
249 

250 

251 

252 

253 
254 
255 

256 

257 

258 

259 

260 
261 


19  I  262 

263 

264 


265 

266 

267 

268 

269 
270 

271 
272 

273 
274 


THE  SUN'S 


True  Longitude. 


n 


158  25  46.3 

159  23  53.9 

160  22   3.0 

161  20  13.6 

162  18  25.8 

163  16  39.4 

164  14  54-4 

165  13  10.9 

166  II  29.0 

i$7  9  48.6 

168  8  9.8 

169  6  32.6 

170  4  57.1 

171  3  23.4 

172  I  51.6 

172  60  21.6 

173  58  53.6 

174  57  27.6 

J75  56  3.7 

176  54  41.9 

177  53  22.3 

J78  52  4.9 
179  50  49.8 
1*0  49  370 

181  48  26.4 

182  47  18.1 

183  46  12. 1 


X84  45 

185  44 

186  43 


ff 


25  10.5 

23  18.0 

21  27.0 

19  37.5 

17  49.5 

16  3.0 

14  17.9 

12  34.4 

10  52.3 

9  11.7 

7  32.8 

5  55.5 

4  19.9 

2  46.2 

I  14.2 

59  44.1 

58  16.0 

56  49.9 

55  25.9 

54  40 

52  44.3 

51  26.8 

50  II. 6 

48  58.6 

47  47.9 

46  39.5 

45  33-4 


8.3  i  44  29.4 
6.6  43  27.6 
7.0  ,  42  27.9 


Diff.  for 
I  Hour. 


f* 


45-28 

45-35 
45.41 

45.47 

45.54 
45.60 

45.66 
45.72 
45.78 

45.85 
45.92 
45.99 

46.06 
46.13 
46.21 

46.29 

46.37 
46.46 

46.55 
46.64 

46.73 

46.82 
46.91 
47.01 

47.10 
47.20 
47.30 

47.39 
47.48 

47.56 


187    42       9.4       41    30.2    !  147.64 


Latitude. 


ff 


-0.13 
0.27 
0.40 

-0.53 
0.63 
0.71 

—  0.76 
0.78 
0.77 

-0.73 
0.66 

0.57 

-0.45 

0.33 
0.21 

—  0.09 
+  0.03 

0.15 

+  0.26 

0.35 
0.40 

+  0.42 
0.41 
0.38 

+  0.31 

0.21 

+  0.09 

—  0.04 
0.18 

0.33 

—  0.46 


Logarithm  of  the 

Radius  Vector  of 

the  Earth. 


0.003  8706 
0.003  7653 
0.003  6582 

0.003  5495 
0.003  4393 
0.003  3277 

0.003  2150 
0.003  1013 
0.002  9867 

0.002  8715 
0.002  7557 
0.002  6394 

0.002  5228 
0.002  4058 
0.002  2886 

0.002  171 1 
0.002  0535 
o.ooi  9358 

o.ooi  8178 
O.OOI  6996 
O.OOI  5812 

O.OOI  4625 
O.OOI  3434 
O.OOI  2239 

O.OOI  1038 
0.000  9831 
0.0008616 

0.000  7392 
0.0006159 
0.0004917 

0.000  3666 


Diff.  for 
I  Hour. 


-43.5 
44.2 

44.9 

-45.6 
46.2 
46.7 

-47.2 
47.6 

47.9 

-48.1 

48.3 
48.5 

-48.7 
48.8 

48.9 

-49.0 
49.1 
49.1 

-49.2 
49.3 
49.4 

-49.5 
49.7 
49.9 

-50.2 

50.5 
50.8 

-51.2 
51.6 
52.0 

-52.4 


NOT8.«— The  longitudes  in  the  column  A  are  referred  to  the  true  equinox  of  their  own  date, 
while  those  in  the  column  it'  are  referred  to  the  mean  equinox  of  the  beginning  of 
the  Besselian  fictitious  year. 


Mean  Time  of 
Sidereal  Noocu 


h      m  s 

3  17  38.63 
3  13  42.72 
3     9  46.82 

3  5  50.91 
3     I   55-00 

2  57  59.09 

2  54  3.18 
2  50  7.28 
2  46  11.37 

2  42   15.46 

2  38  19.55 
2  34  23.64 

2  30  27.74 
2  26  31.83 
2  22  35.92 

2  18  40.01 
2  14  44.11 
2  10  48.20 

2  6  52.29 
2  2  56.38 
I  59     0.47 

I  55  4.57 
I  51     8.66 

I  47   12.75 

I  43  16.84 
I  39  20.93 
I  35  25.03 

I  31  29.12 
I  27  33.21 
I  23  37.30 


II   19  41.40 


Diff.  for  X  Hour. 
(Table  II.) 


.*. 


IV. 
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THE  MOON'S 


SEMIDIAMBTBR. 


* 


1 
2 

3 

4 

5 
6 

7 
8 


10 

f  " 

12 

H 

15 

i6 

17 
\% 

30 
21 

22 

H 

25 
26 

J7 

2S 
39 

31 


32 


Koon. 


6 
6 


6 
6 
6 


// 


6  44.0 
6  40.3 
6  31.8 


19.8 

5.8 
5  51-1 


5  36.8 

5  239 
5  12.6 

5  3-3 
4  56.0 

4  50.5 

4  46.8 
4  44.6 
4  43-8 

4  44-5 
4  46.7 
4  50.4 

4  55-8 

5  30 
5  12.2 


23-4 
36.3 

5  50.5 


52 

19-3 
31 -4 


6  40.1 
6  44.1 
6  42.7 
6  36.1 


16  25.0 


Midnicbt. 


tr 


6  42.8 

6  36.6 

6  26.2 

6  13.0 

5  58.4 

5  43.8 


5 
5 
5     7-7 


6 
6 
6 

6 
6 
6 
6 


302 
18.0 


4  59-4 
4  53.0 

4  48.4 

4  45.5 
4  440 
4  44.0 

4  45-4 
4  48.3 
4  52.9 

4  59.2 

5  7.4 
5  17.6 

5  29.6 

5  43-3 
5  57.8 


12.4 

25.7 
36.3 

42.7 
44.1 
40.0 
310 


16  18.3 


HORIZONTAL  PARALLAX. 


Noon. 


// 


61   18.90 

61  5.13 
60  34.08 

5950.12 
58  58.60 
58     4.66 

57  12.44 
56  24.87 
55  43.66 

55  952 
54  42.57 
54  22.46 

54  8.65 
54    0.57 

53  57.88 

54  0.42 

54  8.33 
5421.92 

5441.76 

55  8.37 
5542.12 

56  22.99 

57  10.27 

58  2.37 

58  56.37 

59  48.20 

60  32.71 

61  4.55 
61  19.13 
61  14.06 
60  49.69 

60    9.18 


Diff.  for 
I  Hour. 


// 


171 
0.958 

1.598 

-2.029 
2.230 
2.236 

-2.095 
1.856 

1. 571 

-1.271 

0.977 
0.702 

453 
0.223 

.003 


+0.217 
0.444 
0.692 

+0.964 
1.256 
1.556 

+1.845 
2.086 
2.235 

+2.239 
2.044 
1.627 

+0.992 

+0.206 

—0.626 

1.382 

-1.958 


Midnight. 


61    14.39 

6051.53 
60  13.39 

59  24.9^ 

5831.64 

57  38.13 

56  47.94 
56  3.41 
55  25.69 

5455.16 

54  31.69 
54  14.81 

54  3.92 
53  58.57 

53  58.49 

54  369 
54  14.38 
5431.03 

54  54.19 

55  24.34 

56  1.69 

56  45.90 

57  35.87 

58  29.35 

59  22.87 

60  II. 71 

60  50.54 

61  14.21 
61  19.10 
61  4.15 
60  31.16 

59  44.43 


Diff.  for 
I  Hour. 


// 


.578 
1.302 

1.840 

-2.156 

2.254 
2. 181 

—1.984 
1.716 
1.422 

—  1. 121 
0.837 

0.574 

-0336 
— O.  I  1  2 
+0.106 

+0.329 

0.565 
0.826 

+  I.IO7 
1.406 
1.704 

+  1.973 
2.176 

2.258 

+2.169 
1.864 

1.335 

+0.612 

-0.212 

1.022 

1.698 

-2.159 


UPPER  TRANSIT. 


Meridian  of 
Greenwich. 


h 
O 
I 

2 

3 
4 
4 


m 
36.2 

27.3 
18.2 

lO.I 

3.7 
59.2 


56.1 
52.9 

7  48.0 


5 
6 


8  39.9 

9  28.3 
10  13.0 


54.9 
34.8 
2  13.6 


o 
I 


2 

3 

4 

4 

5 
6 


52.4 
32.2 

14.0 

58.8 

47-3 
40.0 


7  36.3 

8  350 

9  34.0 


20  31.7 

21  27.0 

22  20.1 

23  11.8 
6 

o  3.2 

0  55.6 

1  49.9 


Diff.  for 
I  Hour. 


m 
2.16 

2.12 

2.14 

2.20 
2.27 

2.35 

2.38 

2.34 
2.24 

2.09 
1.94 
1.80 

1.70 
1.63 
1.61 

1.63 
1.69 
1.80 

1.94 
2.11 
2.28 

2.41 
2.46 
2.44 

2.36 
2.25 
2.18 

2.14 

•        • 

2.15 
2.22 

2.31 


AGE. 


Noon. 


d 
0.6 

1.6 

2.6 

3.6 
4.6 

5.6 

6.6 

7.6 
8.6 

9.6 
10.6 
1 1.6 

12.6 
13.6 
14.6 

15.6 
16.6 
17.6 

18.6 
19.6 
20.6 

21.6 
22.6 
23.6 

24.6 
25.6 
26.6 

27.6 
28.6 

0.3 
1.3 

2.3 
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I. 


SEPTEMBER,  1913. 


105 


GREENWICH  MEAN  TIME. 


THE  MOON'S  RIGHT  ASCENSION  AND  DECLINATION. 


DifiP. 

Dtff. 

Diff. 

Diff. 

Light  Ascensaon. 

for 
I  Min. 

Declination. 

for 
X  Min. 

Hour. 

Right  Ascension. 

for 
X  Min. 

Declination. 

for 
xMin. 

SAT 

URDA 

lY  13. 

MONDAY  15. 

h     m        t 

• 

0        t         ft 

M 

.h     m      s 

s 

Of               t* 

ff 

22      4   11.26 

X.85S7 

S.I4  20  54.6 

X9.646 

0 

23  29  47.61 

1.7376 

S.   3  30  30.7 

14.140 

22     6      2.36 

1.8498 

14    8  14.3 

Xa.697 

X 

23  31  31.84 

1.7367 

3  16  21.9 

14.15* 

22    7  53- as 

i.8«6o 

13  55  30.9 

Xa.748 

2 

23  33  x6.oi 

1.7358 

3    2  12.5 

14-ift 

22     9  43.88 

x.a|«t 

13  42  44.5 

ia.797 

3 

2335    0.14 

1.735a 

2  48    2.4 

14.179 

22  11    34.30 

1.8983 

13  29  55-2 

Xa.849 

4 

23  36  44.23 

1.7349 

2  33  51.7 

X4.x8a 

22.13   24.50 

1.8349 

13  17    3-1 

X3.89a 

5 

23  38  28.28 

1.7399 

2  1940.5 

14.191 

22  15   14,49 

X.8SI3 

13    4    8-2 

xa.938 

6 

23  40  12.30 

1.7394 

2    5  28.8 

14.109 

22  17       4.26 

z.SsTw 

12  51  10.5 

xa.984 

7 

23  4^  56.29 

1.7319 

X  51  16.6 

x4.ao7 

22   18   53-83 

i.8si4 

12  38  10.  X 

X3.oa9 

8 

23  43  40.25 

i.73a6 

X  37    4.0 

X4.819 

22  20  43.19 

z.Saxo 

12  25    7.0 

13.07a 

9 

23  45  24.20 

1.7389 

X  22  51. 1 

X4.818 

22  22   32.35 

I. 8177 

12  12    1.4 

13.119 

10 

2347    8.13 

1.73*0 

1    837.8 

i4.*a9 

22  24  ai.31 

1.814s 

"  58  53-2 

13.157 

II 

23  48  52.04 

1.7918 

0  54  24.3 

X4.817 

22  26   10.07 

i.Sxxx 

II  45  42.5 

13.198 

12 

23  50  35.95 

1.7917 

0  40  10.6 

i4.«90 

22  27   58.64 

II  32  29.4 

13. 838 

n 

23  52  19-85 

1.7317 

0  25  56.7 

14.19* 

22  29  47.03 

1.8049 

II  19  13.9 

13. 878 

H 

2354    3-75 

1.7317 

S.  0  IX  42.7 

I4.a34 

22  31   35.23 

X.8019 

II    5  56.0 

13.317 

15 

23  55  47.65 

1.7917 

N.  0    2  31.4 

X4.*S6 

22  33  23.25 

1.7990 

10  5a  35.8 

13.355 

16 

23  57  31.56 

1.73x9 

0  16  45.6 

14.«97 

22  35   II. II 

X./960 

10  39  13.4 

13.39a 

17 

23  59  15.48 

i.73aa 

0  30  59.8 

X4.897 

22  36   58.78 

I.793X 

10  25  48.8 

X3.4a8 

18 

0    0  59.42 

1.7385 

0  45  14.0 

I4.*99 

22  38  46.28 

X.7903 

10  12  22.0 

13.464 

19 

0    2  43.38 

1.7388 

0  59  28.0 

14.839 

22  40  33-6« 

X.7877 

958  53.x 

13.498 

20 

0    4  27.36 

1.739a 

I  134X.9 

I4.*90 

22  42  20.80 

X.7850 

9  45  22.2 

13.53« 

21 

0    6  11.36 

1.7997 

X  27  55.6 

14. •a7 

22  44      7.82 

1.7819 

9  31  49-3 

13.965 

22 

0    755.40 

1.7343 

1  4a    9.1 

i4.*a9 

22  45  54-68 

1.7798 

S.  9  18  14.4 

13.997 

23 

0    939.47 

1*7949 

N.  I  56  22.4 

14.8x8 

su 

NDA^ 

^14. 

TU] 

SSDA1 

^  16. 

22  47  41.40 

1.7774 

S.  9    4  37.6 

X3.6a8 

0 

0  II  23.59 

1.7357 

N.  2  10  35.3 

X4.ai3 

22  49  27.97 

1.7790 

8  50  59.0 

13.658 

I 

0  13    7.75 

1.73ft 

2  24  47-9 

i4.*07 

22  51    14.40 

'•77*7 

8  37  18.6 

13.687 

2 

0  14  51.95 

1.7371 

2  39    0. 1 

14.199 

22  53      0.69 

X.7703 

8  23  36.5 

13.716 

3 

0  16  36.20 

1.7380 

2  53  IX. 8 

14.191 

22  54  46.84 

1.7682 

8    9  52.7 

13.744 

4 

0  18  20.51 

1.7390 

3    7  23.0 

X4.x8a 

22  56  32.87 

X.766X 

7  56    7.2 

13.77a 

5 

0  20    4.88 

1.7401 

3  2X  33.7 

14.179 

22  58   18.77 

X.7699 

7  42  20. 1 

13.798 

6 

0  21  49-32 

1.741a 

3  35  43.8 

X4.X63 

23     0     4-54 

X.76X8 

7  28  31.4 

13.884 

7 

0  23  33.82 

i.74as 

3  49  53.2 

14.15a 

23      I    50.19 

>.7599 

7  1441-2 

13.848 

8 

0  25  18.39 

1.7435 

4    4    2.0 

14.140 

23    3  35.73 

1.7980 

7    0  49.6 

13.87a 

9 

0  27    3.04 

1.7448 

4  18  lO.O 

14.187 

23     521-15 

x.756t 

6  46  56.5 

13.896 

10 

0  28  47.77 

1.7461 

4  3«  17.3 

14.114 

23    7    6.47 

1.7945 

633    2.1 

X3.918 

II 

0  30  32.58 

1.7476 

4  46  23.7 

X4.X00 

23    8  5^-69 

x.79«8 

6  19    6.3 

13.940 

12 

0  3a  17.48 

1.7491 

5    029.3 

X4.oe6 

23   ID  36.81 

x.73ia 

6    5    9-3 

13.961 

13 

034    2.47 

1.7507 

5  14  34.0 

X4.07O 

23   12  21.83 

X.7496 

5  51  ii-o 

13.98a 

14 

0  35  47.56 

X.7583 

5  28  37.7 

14.053 

23  14      6.76 

X.748X 

5  37  11.5 

X4.00X 

15 

0  37  32.75 

1.7540 

5  42  40.4 

14.036 

23   15  51-60 

X.7466 

5  23  10.9 

14.0x9 

16 

0  39  18.04 

1.7557 

5  56  42.0 

X4.OX8 

23   17  36.35 

x.749a 

5    9    9.2 

X4.<q7 

17 

041    3.43 

1.7575 

6  10  42.6 

X4.O0O 

23   19  21. 02 

1.7499 

4  55    6.5 

14.053 

18 

0  42  48.94 

1.7995 

6  24  42.0 

13.980 

23  21      5.62 

x.74«7 

4  41    2.8 

X4.070 

19 

0  44  34-  57 

1.76x4 

6  38  40.2 

13.960 

23  22  50.15 

X.74X6 

4  26  58.1 

X4.066 

20 

0  46  20.31 

1.7634 

6  52  37.2 

13.999 

23  24  34-61 

1.7404 

4  12  52.5 

X4. lOX 

21 

048    6.18 

1.7656 

7    632.9 

13.917 

23  26  19.00 

X.7993 

3  58  46.0 

14.1x5 

22 

0  49  52.18 

1.70711 

7  20  27.2 

13.894 

23  «8    3-33 

1.7384 

3  44  38-7 

i4.ia8 

23 

0  51  38.31 

1.7700 

7  34  20.2 

13.871 

23  29  47.61 

1.7376 

S.  3  30  30.7 

14-140 

24 

0  53  24.58 

1.77*3 

N.  7  48  11.7 

13.846 
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XII. 


SEPTEMBER,  1913. 
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GREENWICH  MEAN  TIME. 


THE  MOONS  RIGHT  ASCENSION  AND  DECLINATION. 


j 

Diff. 

Di£F. 

Diff. 

Diff. 

Eaax:  Riicht  Aacension. 

for 

Declination. 

for 

Hour. 

Right  Aacension. 

for 

Declination. 

for 

- 

X  Min. 

X  Mixu 

I  Min. 

I  Min. 

MO 

NDA\ 

\   29. 

WEDNESDAY,  OCTOBER  i. 

1      h     m        s 

t 

•              •» 

M 

h     m       a 

8             !             0        »            w 

n 

0  ,  II  44     0.23 

2.2293 

N.  I  34  29.9 

X8.28S 

0 

13  32     3.80 

2.3012    S.  12  37  30.7 

16.426 

I  '   II  46  13.98 

2.«990 

a.2aB8 

I  16  12.6 
0  57  54.8 

18.893 
X8.30X 

2      II  48  27.71 

3      II  5041-43 

2.2287 

0  39  36.5 

X8.307 

4  i  11  52  55-15 

2.2flB6 

0  21  18.0 

18.310 

5  .  II  55     8.86 

2.2flB6 

N.  0    2  59.3 

18.312 

6  !  II  57  22.58 

2.3287 

S.  0  15  19.5 

X8.3X2 

7      II  59  36.31 

2.2289 

0  33  38.2 

X8.3XO 

8  ;  12    I  50.05 

S.229t 

0  51  56.7 

18.306 

9  :  12    4    3.81 

2.2295 

I  10  14.9 

18.299 

10  !  12    6  17.59 

2.2299 

I  28  32.6 

18.290 

II     12    8  31.40 

8.2304 

I  46  49.7 

18.279 

12  1  12  10  45.24 

2.23x0 

2    5    6.1 

X8.867 

13     12  12  59-12 

8.23x7 

2  23  21.7 

X8.258 

H     12  15  13-04 

2.2524 

2  41  36-3 

18.234 

15  1  12  17  27.01 

3.2332 

2  59  49.8 

18.8x5 

16  1  12  19  41-03 

a.234t 

3  18    2.1 

X8.194 

17     12  21  55-11 

•.a35« 

3  36  13- 1 
3  54  22.6 

18.X71 

PHASES  OF  THE  MOON. 

18       12  24     9.25 

a. 2368 

18.145 

19 

12  26  23.45 

2.2373 

4  1230.5 

X8.IX7 

20 
31 

12  28  37.72 
12  30  52.07 

a.8385 
2.2398 

4  30  36.7 
4  48  41. 1 

18.088 
18.057 

n     12  33    6.50 

a. 24x2 

5    643.5 

x8.o8a 

d 

li       m 

23     12  35  21.01 

1  2'MV 

S.    5  24  43.8 

17.986 

])     First  Quarter    .     .  Sept.     7 

I     5-7 

TU 

ESDA 

^30. 

0     Full  Moon 15 

0  45-9 

0  ,  12  37  35-62 

'  8.2448 

S.   5  42  41.8 

17.948 

C     Last  Quarter     .     .     .     .23 

0  30.0 

I     12  39  50.32 

a. 2457 

6    037.5 

17.908 

%     New  Moon 29  i 

6  56.8 

2   !    12  42      5. II 

3     12  44  20.01 

2.8474 
•.«49t 

6  18  30.8 
6  36  21.5 

17.867 
17.822 

4     12  46  35.01 

2.25x0 

6  54    9.4 

17.775 

d        h 

5  i  1248  50.13 

8.3589 

7  II  54.5 

17.787 

C     Apocee Sept.  i 

s    0.% 

6  .   12  5«     5-36 

7  1  12  53  20.71 

8.8548 
8.8568 

7  29  36.7 
7  47  15.8 

17.677 
17.684 

C 

Perieee 20     fi-« 

^      ^^^  *J^  ^^^^                V                  V                   *                   •                   •                   ■                   ■                    flW 

■y             w.  .. 

8  12  55  36.18 

9  12  57  51-78 

8.2589 

8    4  51.6 

17.570 

8.86x8 

8  22  24.2 

17.514 

10     13     0    7.52 

2.2634 

8  39  53.3 

17.455 

II 

13     223.39 

2.8657 

8  57  18.8 

17.394 

12 

13     4  39-40 

2.2681 

9  14  40.6 

17.338 

13     13     6  55.56 

2.2705 

9  31  58.6 

17.268 

14 

15     9  11.86 

8.2789 

9  49  12.7 

17.201 

15 

13  II  28.31 

2.2755 

10    6  22.7 

X7.132 

16 

13  13  44-92 

8.8768 

10  23  28.5 

X7.06X 

>7 

13  16     1.69 

2.8808 

10  40  30.0 

16.989 

18 

13  18  18.62 

8.2835 

10  57  27.2 

16.915 

19 

13  20  35-71 

2.2865 

II  14  19.8 

16.838 

20 

13  32  52.98 

2.2898 

II  31    7-7 

16.759 

21 

13  25  10-42 

8.8921 

II  47  50.9 

X6.679 

22     13  27  28.03 

2.2950 

12    4  29.2 

16.597 

^3  1  13  29  45-82 

8.898X 

12  21    2.5 

16.513 

24 

1  13  32    3»8o  1 

8.30X8 

S.12  37  30.7 

16.426 
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OCTOBER,  1913. 


AT  GREENWICH  APPARENT  NOON. 


Day  of 

the 
Week. 


■sg 


Wed. 
Thur. 
Fri. 

Sat. 

SUN. 

Mon. 

Tues. 
Wed. 
Thur. 

Fri. 
Sat. 

SUN, 

Mon. 
Tues. 
Wed. 

Thur. 

Fri. 

Sat. 

SUN. 

Mon. 

Tues. 

Wed. 
Thur. 
Fri. 

Sat. 

SUN. 

Mon. 

Tues. 
Wed. 
Thur. 
Fri. 

Sat. 


I 

2 

3 

4 

5 
6 

7 
8 

9 

ID 
II 
12 

13 

15 

i6 

17 
i8 

19 

20 
21 

22 

23 
24 

25 
26 

27 

28 
29 

30 
31 

32 


THE  SUN'S 


Apparent  Right 
Ascension. 


m 


NoTB. — The 
Sid 


2  28  14.72 
231  52.14 

2  35  29.85 
239    7-^7 

2  42  46.21 
2  46  24.90 

2  50     396 

2  53  43.41 

2  57  23.27 

3  I  3.55 
3  444.28 
3    825.48 

3  12  7.18 
3  15  49-39 
31932.13 

3  23  15.42 
3  26  59.29 

3  30  43.76 

3  34  28.85 

3  38  14.57 
342    0.95 

3  45  48.00 

3  49  35.74 
35324.19 

3  57  13.35 

4  I  3.25 
4    45390 

4  845.30 
4  12  37.46 
4  16  30.38 
4  20  24.08 

4  24  18.56 


Diff.  for 
I  Hour. 


9.053 
9.065 

9.078 

9.091 
9- 105 
9.120 

9.136 

9152 
9.169 

9.188 
9.207 
9.227 

9.248 
9.270 
9.292 

9.316 
9.340 
9.365 

9392 
9.419 

9-447 

9-475 
9-504 
9.534 

9-564 

9-595 
9.626 

9-657 
9.689 

9.721 
9-754 

9.786 


Apparent  Decli- 
nation. 


// 


S.  3  3  10.7 
3  26  29.0 

3  49  44.9 

4  12  58.1 
436  8.2 

4  59  H-7 

5  22  17.4 

5  45  15-8 

6  8  9.8 

6  30  58.7 

6  53  42.4 

7  16  20.4 

7  38  52.5 

8  I  18.2 

8  23  37.2 

8  45  49.3 

9  753.9 
9  29  50.7 

9  51  39.4 
10  13  19.6 

10  34  50.9 

10  56  12.8 

11  17  25.1 
II  3827.4 

11  5919-3 

12  20  0.3 

12  4029.9 

13  047.7 
132053.4 
134046.5 

14  026.6 

S.141953.2 


Diff.  for 
I  Hour. 


// 


-58.31 
58.22 

58.11 

-57.99 
57.85 
57.69 

-57.52 
57.34 
57.14 

-56.93 
56.70 

56.46 

-56.20 

55.93 
55.64 

-55.34 
55.03 
54.70 

-54.35 
53-99 
53.61 

-53.21 
52.80 

52.38 

-5 1  -93 
51-47 
50.99 

-50.49 

49.97 

49.44 
48.89 

-48.32 


Semidiam- 
eter. 


// 


6  0.69 

6  0.97 

6  1.25 

6  1.53 

6  1.81 

6  2.10 

6  2.38 

6  2.67 

6  2.95 

6  3.23 

6  3.51 

6  3.79 

6  4.07 

6  4.35 

6  4.62 

6  4.89 

6  5.16 

6  5.43 

6  5.70 

6  5.97 

6  6.23 

6  6.49 

6  6.75 

6  7.01 

6  7.27 

6  7.53 

6  7.78 

6  8.04 

6  8.30 

6  8.56 

6  8.81 


16    9.07 


Sidereal 
Time  of 
Semidi- 
ameter 
Passing 

Me- 
ridian. 


64.30 

64.34 
64.39 

64.44 
64.49 

64.54 

64.60 
64.66 

64-73 

64.80 
64.87 

64.94 

65.02 
65.10 
65.18 

65.26 

65.34 
65.43 

65.52 
65.61 
65.70 

65.80 
65.90 
66.00 

66.10 
66.20 
66.31 

66.42 

66.53 
66.64 

66.75 

66.86 


Bquation  of 
Time,  to  be 
Subtracted 

from 

Apparent 

Time. 


m       s 

o  10.56 
o  29.64 

048.44 

I  6.92 
I  25.08 

1  42.89 

2  0.34 
2  17.40 
2  34.05 

2  50.27 

3    6.05 

321.36 
336.18 

3  50.49 

4  4.27 

4  17.49 
430.14 

442.19 

4  53.63 

5  4.43 
5  14-58 

524.06 
5  32.85 
5  40.93 

5  48.30 

5  54.94 

6  0.84 

6  5.98 
6  10.36 

6  13.98 
6  16.83 


16  18.90 


Diir. 

for 

I  Hour. 


0.801 
0.789 

0.777 

0.763 

0.749 
0.735 

0.719 
0.702 
0.685 

0.667 
0.648 
0.628 

0.607 

0.585 
0.562 

0.539 
0.514 
0.489 

0.463 
0.436 
0.409 

0.380 

0.351 
0.322 

0.292 
0.261 
0.230 

0.198 
0.166 

0.134 
0.102 

0.070 


mean  time  of  semidiameter  passing  the  meridian  may  be  found  by  subtracting  o«.i8  from  tbe 
'  ireal  time. 


The  ^gn  —  prefixed  to  the  hourly  change  of  declination  indicates  that  south  declinations  are  incteasiSK. 


n. 


OCTOBER,  1913. 

AT  GREENWICH  MEAN  NOON. 


Ill 


Day  of 

the 
Week. 


Wed. 
Thur. 
Fri. 

Sat. 

SUN. 
Mon. 

Tues. 
Wed. 
Thur. 

Fri. 
Sat. 
SUN. 

Mon. 
Tues. 
Wed. 

Thur. 

Fri. 

Sat. 

SUN. 

Mon. 

Tues. 

Wed. 
Thur. 
Fri. 

Sat. 

SUN. 

Mon. 

Tues. 
Wed. 
Thur. 
Fri. 

Sat. 


I 

2 

3 

4 

5 
6 

7 
8 


lO 

II 

12 

13 
14 
15 

i6 

17 
i8 

19 

20 
21 

22 

23 
24 

25 
26 

27 

28 
29 

30 
31 

32 


THE  SUN'S 


Apparent  Right 
Aflcensioii. 


h   m    8 
2  28  16.25 

2  31  53.72 

2  35  31. 4S 
2  39  9.55 

2  42  47.94 
2  46  26.68 

2  50   5.79 

2  53  45.29 
2  57  25.19 


3 
3 
3 


I  5.52 
4  46.29 

8  27.54 


3  12  9.28 

3  15  51.53 

3  19  34.31 

3  23  17.64 

3  27  1.55 

3  30  46.06 

3  34  31.18 

3  38  16.94 

3  42  3.35 

3  45  50.43 

3  49  38.20 

3  53  26.68 

3  57  15.87 

4  I  5.80 

4  4  56.47 

4  8  47.89 

4  12  40.07 

4  16  33.01 

4  20  26.73 


14  24  21.23 


Diflf.  for 
X  Hour. 


s 

9.055 
9.067 

9.080 

9.093 
9.107 

9.122 

9.138 

9.154 
9.171 

9.190 
9.209 
9.229 

9.250 
9.272 
9.294 

9.318 
9.342 
9.367 

9.393 
9.420 

9.448 

9.476 

9.505 
9.535 

9.565 
9.596 
9.627 

9.658 
9.690 
9.722 

9.754 
9.787 


Apparent  Decli- 
nation. 


// 


s. 


3     3  20.6 
3  26  39.2 

3  49  55.4 


4  13 
4  36 
4  59 


•8.9 
19.2 
26.0 


5  22  28.9 

5  45  27.6 

6  8  21.7 

6  31  10.9 

6  53  54.8 

7  16  33.0 

7  39  5.3 

8  I  31.2 

8  23  50.4 

8  46  2.5 

9  8  7.2 
9  30  4.1 

9  51  52.8 

10  13  33.1 

10  35  4.4 

10  56  26.4 

11  17  38.8 
II  38  41. 1 

11  59  33.0 

12  20  13.9 

12  40  43.5 

13  I  1.4 
13  21  7.0 

13  40  59.9 

14  o  39.8 

S.  14  20  6.3 


Diff .  for 
X  Hour. 


// 


■58.32 

58.23 
58.12 

—58.00 
57.86 
57.70 

-57.53 
57.35 
57.15 

-56.94 
56.71 
56.47 

-56.21 

55.94 
55.65 

1-55.35 
55.03 
54.70 

-54.35 
53.99 
53.61 

-53.22 
52.81 
52.38 

-5 1 .93 
51.47 
50.99 

-50.49 

49.97 

49.43 
48.88 

-48.31 


Equation  of 

Time  to  be 

Added  to 

Mean  Time. 


Now.— The 


m        s 

o  10.70 
o  29.78 

o  48.57 

I       7.06 
I    25.22 

1  43.03 

2  0.48 

2    17.54 
2    34.19 

2    50.41 

3     6.19 
3  21.50 


36.32 
50.63 

4     4.40 


17.62 
30.26 

4  42.31 


4  53.74 

5  4.54 
5  14.69 

5  24.16 

5  32.94 

5  41.02 

5  48.38 

5  55.01 

6  0.90 

6  6.03 

6  10.41 

6  14.02 

6  16.86 

6  18.92 


Diff.  for 
X  Hour. 


8 
0.801 

0.789 
0.777 

0.763 
0.749 

0.735 

0.719 
0.702 
0.685 

0.667 
0.648 
0.628 

0.607 

0.585 
0.562 

0.539 
0.514 

0.489 

0.463 
0.436 
0.409 

0.380 

0.351 
0.322 

0.292 
0.261 
0.230 

0.198 
0.166 

0.134 
0.102 

0.070 


aemkUameter  for  mean  noon  may  be  assumed  the  same  as  that  for  apparent  noon. 
The  sign  —  prefixed  to  the  hourly  change  of  declination  indicates  that  south  declina- 
tloot  arc  increasing. 


Sidereal  Time, 
or  Right  Ascen- 
sion of  Mean 
Sun. 


b   m    s 
2  38  26.95 

2  42  23.50 

2  46  20.06 

2  50  16.61 
2  54  13.16 
2  58   9.72 

3  2  6.27 
3  6  2.83 
3  9  59.38 

3  13  55.93 

3  17  52.49 
3  21  49.04 

3  25  45.60 
3  29  42.15 
3  33  38.71 

3  37  35.26 
3  41  31.81 
3  45  28.37 

3  49  24.92 
3  53  21.48 

3  57  18.03 

4  I  1459 
4  5  II. 14 
4  9  7.70 

4  13  4.25 
4  17  0.81 

4  20  57.36 

4  24  53.92 
4  28  50.47 

4  32  47.03 
4  36  43.58 


14  40  40.14 


Diff.  for  I  Hour, 
(Table  III.) 
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[V. 


OCTOBER,  1913. 


113 


GREENWICH  MEAN  TIME. 


THE  MOON'S 


SBMLDIAlfBTBR. 


Noon. 


■ji 


^# 


i6  36.1 
16  25.0 
16   II.O 

15  55-5 
15  39-9 
15  25.4 

15  12.8 
15  2.4 
14  54-5 

14  49.0 

14  45-8 
14  44.6 

14  45.2 
14  47-3 
14  50.8 

14  55.4 

15  1.2 

15     8-1 

15  16.2 
15  25.5 
15  35-9 

15  47-3 

15  59-3 

16  II. I 

16  21.8 
16  30.2 
16  35.2 

16  35-9 
16  31.9 

16  23.5 
16  1 1.6 


>'  15  57.4 
1913 — 


MJdnicbt. 


// 


6  31.0 
6  18.3 
6     3-3 

5  47.6 

5  32.5 
5  18.8 

5  7-3 
4  58.1 
4  51.5 

4  47.1 
4  45.0 

4  44-7 

4  46.1 

4  48.9 
4  53.0 

4  58.2 

5  4.5 
5  12.0 

5  20.7 
5  30.6 
5  41.5 

5  53-3 

6  5-3 
6  16.6 

6  26.4 

6  33-2 
6  36.2 

6  34-5 
6  28.2 

6  17.9 

6     4.7 


HORIZONTAX  PARALLAX. 


Noon. 


// 


60  49.69 
60  9.18 

59  17-61 

58  20.66 

57  23.53 
56  30.40 

554404 
55  6.03 
54  37.00 

54  16.89 
54  510 
54  0.73 

54  2.94 
54  10.74 
54  23.37 

54  40.40 

55  1.56 
55  26.92 

55  56.59 

56  30.69 

57  9.04 

57  50.90 

58  34-75 

59  18.08 

59  57.32 
6028.18 

60  46.56 

60  49. 1 1 

60  34-45 
60    3.60 

59  19.88 


Diff.  for 
I  Hour. 


15    50.0  I  58  27.94 


// 


-1.382 
1.958 
2.3CX> 

-2.41 1 
2.320 
2.088 

1.765 
1.397 

1. 02 1 

.659 

0.330 
-0.038 

+0.215 
0.428 
0.620 

+0.796 
0.968 

1. 145 

+1.328 

I.5I3 
1.679 

+1.800 

1.837 
1.748 

+  1.490 

1 .055 
+0.452 

—0.250 
0.964 

1.582 

2.030 
—2.262 


Midnight. 


60  31.16 

59  44.43 

58  49.46 

57  51.82 

56  56.27 
56     6.25 

55  23.93 
54  50.38 
54  25.86 

54  10.01 
54  2.04 
54    1.07 

54  6.20 
54  16.48 
5431.36 

54  50.46 

55  13.71 

55  41-20 

56  13.09 

56  49.37 

57  29.60 

58  12.71 

58  56.68 

59  38.47 

60  14.05 
60  39.21 
60  49.95 

60  43.93 
60  20.89 

59  43.09 
58  54.60 

58    0.51 


Diff.  for 
z  Hour. 


// 


-1.698 

2.159 
2.381 

-2.387 
2.219 

1.935 

-1.584 
1.209 

0.837 

-0.490 
-0.179 
+0.094 

+0.326 
0.526 
0.710 

+0.881 
1.056 
1.236 

+  X.421 

<.599 

1.747 

+  1.832 
1.811 
1.642 

+1.294 

0.772 

+0.108 

-0.613 
1. 291 
1.829 
2.174 

-2.301 


UPPER  TRANSIT. 


Meridian  of 
Greenwich. 


h  m 

o  55.6 

1  49.9 

2  46.6 

3  45.1 

4  44.0 

5  41.2 

6  35.2 

7  25.2 

8  II. 2 

8  53.8 

9  34-2 
10  13.2 


0  52.0 

1  31.5 

2  12.8 


2 

3 
4 


56.9 
44.5 
35-9 


5  30.8 

6  27.9 

7  25.4 

8  21.8 

9  16.0 

7.9 


20 


20  58.3 

21  48.4 

22  39.4 

23  32.5 
6 

0  28.7 

1  27.7 

2  28.3 


Diff.  for 
I  Hour. 


m 
2.22 

2.31 
2.41 

2.46 

2.43 
2.32 

2.17 
2.00 
1.84 

1.72 
1.65 
1. 61 

1.62 

1.68 
1.77 

1. 91 
2.06 
2.22 

2.34 
2.40 

2.38 

2.31 
2.21 
2.12 

2.09 
2.10 
2.16 

2.28 

•  • 

2.41 
2.50 

2.53 


AGB. 


Noon. 


d 

1.3 
2.3 
3.3 

4.3 
5.3 
6.3 

7.3 
8.3 
9.3 

10.3 

II.3 
12.3 

13.3 
14.3 
15.3 

16.3 

17.3 
18.3 

19.3 
20.3 

21.3 

22.3 

23.3 
24.3 

25.3 
26.3 

27.3 

28.3 

29.3 
0.9 

1.9 
2.9 


8 
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OCTOBER,  1913. 


GREENWICH  MEAN  TIME. 


THE  MOON'S  RIGHT  ASCENSION  AND  DECLINATION. 


Diff. 

Diff. 

Diff. 

Diff. 

Hour. 

Right  Aaeansion. 

tor 
z  Min. 

Declination. 

for 
X  Min. 

Hour. 

Right  AacensioxL 

for 
z  Min. 

Declination. 

for 
I  Min. 

WEDNESDAY  i. 

FRIDAY  3. 

h     m       ■ 

• 

Of** 

ff 

h    xn       ■ 

■ 

Of              » 

m 

O 

13  32    3-8o 

a.joit 

S.I2  37  30.7 

i6.4a6 

0 

152634.53 

a.  4705 

s.23  33  28.4 

10,315 

I 

13  34  21.96 

a.  3043 

12  53  53.6 

16.337 

I 

15  29     2.85 

a. 4736 

23  43  42.3 

io.z5a 

2 

13  36  40.31 

•.3074 

13  10  II.2 

16.148 

2 

15  31  31.36 

a.  4766 

23  53  46.6 

9«990 

3 

13  38  58.85 

2.3x07 

13  26  23.4 

X6.X57 

3 

1534    0.04 

a.4795 

24    3  41- 1 

9.827 

4 

13  41  17.59 

«.3I39 

13  42  30.0 

Z6.063 

4 

15  36  28.90 

2.4824 

24  13  25.8 

9.663 

5 

13  43  36.52 

a.sx7« 

13  58  30.9 

X5.967 

5 

15  38  57.93 

a. 4852 

24  23    0.7 

9*498 

6 
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:IDAY 

N.I737     4.5 
24. 

X3.794 

0 

741  43.10 

3.4408 

N.26    0  27.7 

7.841 

0 

9  35    6.78 

2.2770 

N.I7  23  13.5 

13.906 

I 

7  44    9.47 

3.4583 

25  53    8.4 

7.402 

I 

9  37  23.30 

3.3736 

17     9  15.8 

14.017 

a 

7  46  35.69 

a.4357 

25  45  39.5 

7.568 

2 

9  39  39.61 

8.370t 

1655  "5 

14.125 

3 

7  49    1.75 

•.4330 

25  38     I.O 

7.72X 

3 

9  41  55.72 

3.3668 

16  41    0.8 

X4.232 

4 

7  51  27.65 

a.4308 

25  30  13.0 

7.880 

4 

9  44  ".63 

3.«696 

16  26  43.6 

X4.339 

5 

7  53  53.37 

2.4*73 

35  32  15.4 

8.098 

5 

9  46  27.35 

3.3603 

16  12  20.1 

X4.444 

6 

7  56  18.93 

3.4345 

35  14     8.4 

8.195 

6 

9  48  42.87 

3.357X 

15  57  50.3 

X4.547 

7 

7  58  44.31 

2..4ti5 

25    5  52.0 

8.352 

7 

9  50  58.20 

2.2539 

15  43  M-4 

14.649 

8 

8    I    9.51 

3.4185 

24  57  26.2 

8.506 

8 

9  53  1334 

3.3506 

15  28  32.4 

14.750 

9 

8    334.53 

2.4x54 

2448  51. 1 

8.663 

9 

9  55  2«.29 

3.3477 

15  13  44.4 

14.849 

10 

8    5  59.36 

3.4133 

24  40    6.7 

8.817 

10 

9  57  43.07 

3.3447 

14  58  50.5 

X4.947 

II 

8    8  24.00 

3.409X 

3431  13.1 

8.969 

II 

9  59  57.66 

2.24x7 

14  43  50.8 

15.043 

la 

8  10  48.45 

3.4058 

34  22  10.4 

9. 123 

12 

10    2  12.07 

3.8388 

14  28  45.3 

15.138 

'3 

8  13  12.70 

3.4035 

24  "  58.5 

9.273 

13 

10    4  26.31 

3.3359 

14  13  34-2 

15.232 

14 

8  15  36.75 

2.3992 

34    337.6 

9.423 

14 

10    6  40.38 

3.333X 

13  58  17.5 

X5.323 

15 

8  18    0.61 

2.3959 

23  54    7.7 

9.573 

15 

10    8  54.28 

3.3303 

13  42  55.4 

X5.413 

16 

8  30  24.26 

•.3924 

33  44  28.8 

9.722 

16 

10  II    8.02 

3.8877 

13  27  27.9 

15.502 

J7 

8  23  47.70 

•.3890 

23  34  41.0 

9.870 

17 

10  13  21.60 

3.2350 

13  II  551 

15.590 

18 

8  25  10.94 

2.3856 

23  24  44.4 

10.017 

18 

10  15  35.02 

2.3233 

12  56  17. 1 

15.676 

19 

8  37  33.97 

3.3831 

23  14  39.0 

10.163 

19 

10  17  48.28 

a.3198 

12  40  34.0 

X5.760 

20 

8  29  56.79 

2.3785 

23    424.9 

10.308 

20 

10  30    1.40 

2.2174 

12  24  45.9 

15.843 

21 

8  32  19.39 

2.3749 

22  54    2.1 

X0.452 

21 

10  22  14.37 

2.2150 

12    8  52.8 

X5.925 

22 

83441.78 

2.37x3 

22  43  30.7 

10.595 

22 

10  24  27.20 

2.3137 

"  52  54-9 

16.005 

33 

837    3.95 

2.3677 

22  32  50.7 

10.737 

23 

10  26  39.89 

2.2103 

II  36  52.2 

X6.083 

a4 

8  39  25.91 

3.3641 

N.22  22    2.3 

10.877 

24 

10  28  52.44 

2.3081 

N.ii  20  44.9 

16.159 

120  OCTOBBK,  1913. 

MEAN  TIME. 
THE  UOOH'S  RIGHT  ASCENSION   AND  DECLINATION. 


xn. 


OCTOBER,  1913. 
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GREENWICH  MEAN  TIME. 


THE  MOON'S  RIGHT  ASCENSION  AND  DECLINATION. 


Dlff. 

Diff. 

Diff. 

Diff. 

Hour. 

Right  Asc«ation. 

for 
I  Min. 

Declination. 

for 
X  Min. 

Hour. 

Right  Ascension. 

for 
iMIn. 

Declination. 

for 
1  Min. 

WED 

NESD 

AY  29. 

FRIDAY 

31. 

h     m      8 

8 

h     m       8 

8 

e        '           m 

•• 

O 

14     2  23.50 

8.3583 

S.I6            I      45.3           15.139 

0 

16     0  56.12 

3.5653 

S.25  34  22.9 

8.137 

I 

14     4  45.14 

•.3631 

16      16     49.9 

15.034 

I 

16     3  30.12 

a. 5679 

25  42  25.8        7.959 

2 

14     7     7.07 

2.365« 

16     31      48.2 

14.917 

2 

16    6    4.27 

3.5705 

25   50    18.0  1     7.780 

3 

14     9  29.28 

2.37*6 

16     46     39.9 

14.807 

3 

16    8  38.58 

a. 5730 

25  57  59.4  !   7.600 

4 

14  II  51.78 

«.3774 

17           I      25.0 

14.695 

4 

16  II  13.03 

a. 3753 

26    5  30.0     7.4x9 

5 

14  14  14.57 

•.3893 

17      16           3.3 

14.38X 

5 

16  13  47.61 

a. 5774 

26  12  49.7 

7.«38 

6 

14  16  37.65 

«.S87t 

17     30     34.7 

14.466 

6 

16  16  22.32 

«.57»5 

26  19  58.5 

7.057 

7 

14  19     1.02 

a. 39x9 

17  44  59.2 

14.348 

7 

16  18  57.15 

a. 5815 

26  26  56.4 

6.873 

8 

14  21  24.68 

S.3968 

17  59  16.6 

i4.a3o 

8 

16  21  32.10 

a. 5833 

26  33  43.4 

6.691 

9 

14  23  48.63 

8.4017 

18  13  26.8 

14.109 

9 

16  24    7.15 

a.5850 

26  40  19.4 

6.508 

lO 

14  26  12.88 

a. 4066 

18  27  29.7 

X3.986 

10 

16  26  42.30 

3.5866 

26  46  44.3 

6.383 

IX 

14  28  37.42 

a. 4x14 

18  41  25.1 

13.861 

II 

16  29  17.54 

3.3880 

26  52  58. 1 

6.138 

12 

14  31   2.25 

8.4x63 

18  55  13.0 

X3.734 

12 

16  31  52.86 

3.5893 

26  59    0.9 

3.953 

13 

14  33  27.37 

••4txx 

19    8  53.2 

13.606 

13 

16  34  28.25 

a.5904 

27    452.5 

5.768 

14 

14  35  52.78 

8.4160 

19  22  25.7 

13.476 

14 

1637    3.71 

8.59x4 

27  10  33.0 

5.58a 

15 

14  38  18.49 

•.4509 

19  35  50.3 

13.343 

15 

16  39  39.22 

8.S9M 

27  16    2.3 

3  395 

i6 

14  40  44.49 

a.4537 

1949    6.9 

i3.ao9 

16 

16  42  14.78 

8.5939 

27  21  20.4 

5.308 

17 

14  43  10.77 

•.4405 

20     2  15.4 

X3.074 

17 

16  44  50.37 

a. 9934 

27  26  27.3 

5.031 

i8 

14  45  37.35 

3.4453 

20  15  15.8 

18.937 

18 

16  47  25.99 

a. 5939 

27  31  23.0 

4.834 

19 

14  48    4.21 

a.45ox 

20  28     7.9 

13.798 

19 

16  50    1.64 

3.594a 

2736    7.4 

4.647 

20 

14  50  31.36 

a. 4548 

20  40  51.6 

13.657 

20 

16  52  37.29 

a.S943 

27  40  40.6 

4.439 

21 

14  52  58.79 

«.4595 

20  53  26.8 

ia.5X5 

21 

16  55  12.95 

t.5943 

2745    2.5 

4.87a 

22 

14  55  26.50 

3.4643 

21    5  53.4 

ia.37a 

22 

16  57  48.60 

8.5941 

27  49  13.2 

4.084 

23 

14  57  54.50 

8.4689 

S.2I   18  II. 4 

13.837 

23 

17    0  24.24 

t.5937 

S.27  53  12.6 

3.897 

THU 

fRSDi 

LY  30. 

SATURDA 

Y,  NOVEMBER  i. 

O 

15    0  22.77 

a.4735 

S.2I  30  20.6 

18.079 

0 

17    2  59.85 

8.593a 

S.27  57    0.8 

3.709 

I 

15    251.32 
15    5  20.14 

3.4781 
a. 4837 

21  42  20.9 
21  54  12.2 

11.930 
11.780 

2 

3 

15    7  49.24 

a. 4873 

22    5  54-5 

11.639 

4 

15  10  18.60 

3.4916 

22  17  27.7 

11.476 

PHASES 

OF  T] 

HE  MOON. 

5 
6 

15  1248.23 
15  15  18.13 

•.496X 

22  28  51.6 
22  40     6. 1 

11.330 
11.164 

8.y)Q| 

7 

15  17  48.28 

8.S046 

22  51  II. 2 

11.007 

8 

15  20  18.68 

8.S088 

23     2     6.9 

10.848 

d      b       m 

9 

15  22  49.34 

8.5x30 

^0                                 ^ 

23  12  53.0 

10.668 

3) 

First  Quart 

er  . 

Oct.     6  13  46.2 

lO 

15  25  20.24 
15  27  51.38 

3.3x70 

8.S3XZ 

23  23  29.4 
2333  56.1 

10. 526 
10.363 

0 

Full  Mood 

•     •     lA  18     6.0 

II 

Last  Quarts 

•         • 

.      .      .      22    10   53.0 

12 

15  30  22.77 
15  32  54.39 
15  35  26.24 

3.5351 
3.5*89 

23  44  12.9 

23  54  198 

24  4  16.8 

10.198 

10.033 

9.866 

• 

New  Moon 

•       •       20 

2    29.2 

13 

T  A 

#          s 

•             •             •                  ^r 

^4 

8.5337 

15 

15  37  58.31 

a.  5363 

24  14    3.7 

9.698 

x6 

15  40  30.60 

«.5399 

242340.5 

9.5*8 

, 

d        h 

17 

1543    3.10 

a. 5435 

2433    71 

9.358 

c 

Apogee     . 

•          • 

.     .     Oct.    12     3.2 

x8 

15  45  35.82 
1548    8.73 
15  50  41.84 

8.<4te 

24  4«  23.5 

24  51  29.5 

25  0  25.2 

0.187 

c 

Periiree    . 

27    I*i.O 

19 

3.5503 

«.5534 

9.014 
8.841 

^       ^^*    M^^^^^^                     • 

•                 • 

•             •             •             •                   /             J     ir 

20 

21 

15  53  15.14 

3.5566 

25    9  10.4 

8.667 

22 

15  55  48.63 

t.53»6 

«5  17  45.1 

8.49X 

23 

15  58  22.29 

a. 5684 

25  26    9.3 

8.314 

«4 

z6    0  56.12 

8.565a 

S.25  34  22.9 

8.137 
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NOVEMBER,  1913. 


AT  GREENWICH  APPARENT  NOON. 


Day  of 
Week. 


Sat. 

SUN. 

Mon. 

Tues. 
Wed. 
Thur. 

Fri. 
Sat. 
SUN, 

Mon. 
Tues. 
Wed. 

Thur. 

Fri. 

Sat. 

SUN, 

Mon. 

Tues. 

Wed. 
Thur. 
Fri. 

Sat. 

SUN. 

Mon. 

Tues. 
Wed. 
Thur. 

Fri. 
Sat. 
SUN, 

Mon. 


THE  SUN'S 


I 

2 

3 

4 

5 
6 

7 
8 


ID 
II 
12 

13 

15 

i6 

17 
i8 

20 
21 

22 

23 
24 

25 
26 

27 

28 
29 

30 
31 


Apparent  Richt 
Asceiision. 


m 


4  24  18.56 
4  28  13.84 

432  9.90 

436  6.76 
440  4.42 

4  44    2.90 

448  2.19 
452  2.31 
456    3.27 

5  o    5.06 

5  4  7.69 
5    8  II. 15 

5  12  15.46 
5  16  20.62 
5  20  26.63 

5  24  33.50 
5  28  41.22 

5  32  49.79 

5  36  59.21 
541  9.48 
5  45  20.58 

5  49  32.52 

5  53  45.27 

5  57  58.83 

6  2  13.19 
6  628.32 
6  1044.21 

6  15  0.83 
6  19  18.16 
62336.17 


16  27  54.85 


Diff.  for 
z  Hotir. 


s 
9.786 

9.819 

9.852 

9.886 
9.920 
9.954 

9.988 
10.022 
10.057 

10.092 
10.127 
10.162 

10.197 
10.233 
10.268 

10.303 

"0.339 
10.374 

10.409 
10.445 
10.480 

10.514 
10.548 
10.581 

10.614 
10.646 
10.677 

10.707 
10.736 
10.764 

10.791 


Apparent  Decli- 
nation. 


// 


s. 


41953.2 

4  39  5.8 
458    4-1 

5  16  47.6 
5  35  16.0 

5  53  28.9 

611  25.8 

6  29    6.3 

6  46  30.2 

7  337.0 
7  20  26.3 

7  36  57.7 

7  53  10.8 

8  9  5.3 
8  24  40.8 

8  39  56.8 
85453.1 

9  929.3 

9  23  45.0 
9  37  39.7 
951  13.2 


20  425.1 
20  17  15.0 
20  29  42.5 

20  41  47.3 

20  53  28.9 

21  447.0 

21  15  41.3 
21  26  1 1.5 

21  36  17.2 


DifF.  for 
I  Hour, 


// 


-48.32 

47-72 
47.11 

-46.49 
45.86 
45.21 

-44.53 
43.84 
43.14 

-42.42 
41.68 
40.92 

-40.15 

39.37 
38.58 

-37.76 

36.93 
36.08 

-35.22 

34.34 
33.44 

-32.53 
31.61 
30.67 

■29.72 

28.75 
27.76 

-26.76 

2575 
24.72 


S.2I  45  58.2   -23.68 


Semidiam- 
eter. 


f* 


6    9.07 

6  9.33 
6    9.58 

6  9.83 
6  10.07 
6  10.32 

6  10.56 
6  10.80 
6  11.04 

6  11.27 
6  11.50 
6  11.73 

6  11.95 
6  12.17 
6  12.39 

6  12.60 
6  12.80 
6  13.00 

6  13.20 

6  13.39 
6  13.58 

6  13.76 

6  13.94 
6  14.12 

6  14.30 
6  14.47 
6  14.64 

6  14.81 
6  14.98 
6  15.14 


16  15.30 


Sidereal 
Time  of 
Semidi- 
ameter 
Passing 

Me- 
ridian. 


66.86 
66.97 
67.08 

67.20 
67.32 
67.44 

67.56 
67.68 
67.80 

67.92 
68.04 
68.16 

68.28 
68.40 
68.52 

68.64 
68.76 
68.88 

68.99 
69.10 
69.21 

69.32 

69.43 
69.53 

69.63 
69.74 
69.84 

69.94 
70.04 
70.13 

70.22 


Bquation  of 
Time,  to  be 
Subtracted 

from 

Apparent 

Time. 


m        8 

6  18.90 
6  20.18 
6  20.67 

6  20.37 
6  19.27 

6  17.35 

6  14.61 
6  11.05 
6    6.67 

6    1.46 

5  55.41 
5  48.52 

5  40.78 
5  32.20 
5  22.77 

5  12.49 
5  1.36 
4  49.38 

4  36.55 
4  22.88 

4    8.37 

3  53.04 
3  36.89 

3  19.93 

3  2.18 
2  43.66 
2  24.39 

2  4.38 
I  43.66 
I  22.26 


II    0.20 


NoTB. — The  mean  time  of  semidiameter  passing  the  meridian  may  be  found  by  subtracting  o*.i8  fn 
sidereal  time. 
The  sign  —  prefixed  to  the  hourly  change  of  declination  indicates  that  south  declinations  are  incr 


II. 
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Dmyai 

the 
Week. 


Sat. 

SUN. 

Mon. 

Tues. 
Wed. 
Thur. 

Fri. 
Sat. 

SUN. 

Mon. 
Tues. 
Wed. 

Thur. 

FrL 

Sat. 

SUN. 

Mon. 

Tues. 

Wed. 
Thur. 
Fri. 

Sat. 

SUN. 

Mon. 

Tues. 
Wed. 
Thur. 

Fri. 
Sat. 
SUN. 

Mon. 


^1 


I 
2 

3 

4 

5 
6 

7 
8 


lO 

II 

12 

13 
14 
15 

i6 

17 
i8 

19 

20 
21 

22 

23 
24 

25 
26 

27 

28 

29 
30 

31 


I 


THE  SUN'S 


Apparent  Right 
Ascensioii. 


h  m    s 
4  24  21.23 

4  28  16.51 

4  32  12.58 

4  36  9.45 
4  40  7.12 

4  44  560 

4  48  4.90 
4  52  502 

4  56  5-97 

5  o  7.75 

5  4  IO-37 
5  8  13.82 

5  12  18.12 
5  16  23.27 
5  20  29.27 

5  24  36.12 
5  28  43.81 

5  32  52.35 

5  37  1.74 
5  41  "98 
5  45  23.05 

5  49  34.95 
5  53  47.66 

5  58  1. 18 

6  2  15.49 
6  6  30.57 
6  ID  46.41 

6  15  2.98 
6  19  20.25 
6  23  38.20 


16  27  56.82 


Diff.  for 
I  Hour. 


s 
9.787 
9.820 

9.853 

9.886 
9.920 

9.954 

9.988 
0.022 
0.057 

0.092 
0.127 
0.162 

0.197 
0.232 
0.267 

0.303 

0.339 
0.374 

0.409 
0.444 
0.479 

0.513 

0.547 
0.580 

0.612 
0.644 
0.675 

0.705 

0.734 
0.762 


10.789 


Apparent  Decli- 
nation. 


// 


s. 


4  20  6.3 
4  39  18.8 
4  58  16.9 


5  17 
5  35 
5  53 


0.3 

28.5 

41.2 


6  II  37.9 
6  29  18.2 

6  46  41.8 

7  3  48.3 
7  20  37.3 

7  37     8.4 

7  53  21.2 

8  9  15.4 
8  24  50.6 

8  40     6.3 

8  55     2.3 

9  9  38.2 

9  23  53.5 
9  37  47.9 
9  51  21. 1 


20  4  32.6 
20  17  22.2 
20  29  49.3 

•    20  41  53.7 

20  53  35.0 

21  4  52.8 

21  15  46.7 
21  26  16.5 
21  36  21.9 

S.  21  46    2.5 


Diff.  for 
I  Hour. 


ft 


-48.31 
47.72 
47.11 

-46.49 

45.85 
45.20 

-44.52 
43.83 
43.13 

-42.41 
41.67 
40.91 

-40.14 
39.36 
38.56 

-37.74 

36.91 
36.07 

-35.21 
34.33 
33-43 

-32.52 
31.60 
30.66 

-29.70 

28.73 
27.75 

-26.75 

25.73 
24.71 

-23.67 


Equation  of 

Time  to  be 

Added  to 

Mean  Time. 


m  8 

6  18.92 

6  20.19 

6  20.67 

6  20.36 

6  19.24 

6  17.31 

6  14.57 

6  1 1. 01 

6  6.62 

6  1.40 

5  55.34 

5  48.44 

5  40.69 

5  32.10 

5  22.66 

5  12.38 

5  1.24 

4  49.25 

4  36.42 

4  22.74 

4  8.23 

3  52.89 

3  36.73 

3  19.77 

3  2.01 

2  43.49 

2  24.22 

2  4.21 

I  43.49 

I  22.09 

I  0.03 


Diff.  for 
z  Hour. 


8 
0.070 

0.037 

0.003 

0.030 
0.063 
0.097 

O.I3I 
0.166 
0.201 

0.236 
0.270 

0.305 

0.340 

0.376 
0.41  I 

0.446 
0.482 

0.517 

0.552 
0.587 
0.622 

0.656 
0.690 

0.723 

0.756 

0.787 
0.818 

0.848 
0.877 
0.905 

0.932 


Sidereal  Time. 

or  Right  Ascen' 

sion  of  Mean 

Sun. 


m 


4  40  40.14 
4  44   36.70 

4  48  33.25 

4   52    29.81 
4   56   26.36 

5  o  22.92 


5 

5 
5 


19.48 
16.03 
12  12.59 


4 
8 


5  16 
5  20 
5  24 


9.15 
5.70 
2.26 


5  27  58.82 

5  31  55.37 
5  35  51.93 

5  39  48.49 

5  43  45.04 
5  47  41.60 

5  51  38.16 
5  55  34.72 

5  59  31.28 

6  3  27.83 
6  7  24.39 
6  II  20.95 

6  15  17.51 
6  19  14.06 

6  23  10.62 


6  27 
6  31 
6  35 


7.18 

3.74 
0.30 


16  38  56.86 


NoTV. — ^The  semidiameter  for  mean  noon  may  t>e  assumed  the  same  as  that  for  apparent  noon. 
The  sign  —  prefixed  to  the  hourly  change  of  declination  indicates  that  s^uth  declina- 
tlons  are  increasing. 


Diff.  for  I  Hour. 

+9*-8s6S. 
(Table  III.) 
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NOVEMBER,  1913. 


m. 


AT  GREENWICH  MEAN  NOON. 

Mean' 

Sidetei 

V 

V 

THE  SUN'S 

Logarithm  of  the 

Radius  Vector  of 

theBarth. 

Diflf.  for 
X  Hour. 

rime  of 
il  Noon. 

>ay  of 
Monti 

True  Longitude. 

Diff.  for 
X  Hour. 

Latitude. 

M 

X 

if 

0 

/       // 

*      It 

// 

// 

h 

m 

8 

I 

305 

218 

28  28.1 

27  45.1 

150.21 

—  0.67 

9.996  5975 

-47.4 

9 

17 

48.23 

2 

306 

2]fc9 

28  34.1 

27  510 

150.28 

0.67 

9.996  4837 

47.2 

9 

13 

52.32 

3 

307 

220 

28  41.8 

27  58.5 

150.34 

0.64 

9.996  3705 

46.9 

9 

9 

56.41 

4 

308 

221 

28  51.0 

28     7.5 

150.41 

—  0.60 

9.996  2580 

-46.6 

9 

6 

0.50 

5 

309 

222 

29     1.7 

28  18.1 

150.48 

0.52 

9.996  1465 

46.2 

9 

2 

4.59 

6 

310 

223 

29  13.9 

28  30.2 

150.55 

0.42 

9.996  0361 

45.7 

8 

58 

8.68 

7 

311 

224 

29  27.7 

28  43.8 

150.61 

-0.31 

9.995  9269 

-45.2 

8 

54 

12.77 

8 

312 

225 

29  43.0 

28  58.9 

150.67 

0.19 

9.995  819I 

44.6 

8 

50 

16.86 

9 

313 

226 

29  59.8 

29  15-6 

150.73 

—  0.06 

9.9957128 

44.0 

8 

46 

20.94 

lO 

314 

227 

30  18.2 

29  33.8 

150.79 

-f  0.06 

9-995  6081 

-43-3 

8 

42 

25.03 

II 

315 

228 

30  38.1 

29  53.5 

150.86 

0.17 

9.995  5050 

42.6 

8 

38 

29.12 

12 

316 

229 

30  59.5 

30  14.8 

150.93 

0.28 

9.995  4037 

41.8 

8 

34  33.21 

13 

317 

230   31    22.5 

30  37.7 

150.99 

+  0.38 

9.995  3043 

-41.0 

8 

30  37.30 

H 

318 

231 

31  47-1 

31     2.2 

151.06 

0.45 

9.995  2069 

40.2 

8 

26 

41.39 

15 

319 

232 

32  13.4 

31  28.3 

151.13 

0.49 

9-995  1 1 15 

39.3 

8 

22 

45.48 

i6 

320 

233 

32  41.4 

31  56.1 

151.20 

-fO.50 

9.995  0181 

-38.5 

8 

18 

49.57 

17 

321 

234   33    II. I 

32  25.6 

151.28 

0.48 

9.994  9266 

37.7 

8 

14 

53.66 

i8 

322 

235 

33  42.6 

32  56.9 

151.35 

0.43 

9.994  8371 

36.9 

8 

10 

57.75 

19 

323 

236 

34  158 

33  29.9 

151.42 

+  0.35 

9.994  7495 

-36.1 

8 

7 

1.83 

20 

324 

237 

34  50.8 

34     4-7 

151.49 

0.25 

9.994  6637 

35.4 

8 

3 

5.92 

21 

325 

238 

35  27.5 

34  41-3 

151.57 

4-0.14 

9.994  5796 

34-7 

7 

59 

10.01 

22 

326 

239 

36     6.0 

35  19.6 

151.64 

0.00 

9-9944971 

-34.1 

7 

55 

14.10 

23 

327 

240 

36  46.3 

35  59.7 

151-71 

-0.13 

9.994  41 61 

33.5 

7 

51 

18.19 

24 

328 

241 

37  28.2 

36  41.5 

151.78 

0.26 

9.994  3365 

32.9 

7  47 

22.27 

25 

329 

242 

38  11.7 

37  24.8 

151.85 

-0.38 

9.994  2581 

-32.4 

7 

43 

26.36 

26 

330 

243 

38  56.7 

38     9.6 

151-91 

0.48 

9.994  1809 

31.9 

7 

39 

30.45 

27 

331 

244 

39  43-2 

38  55.9 

151-96 

0.55 

9.994  1048 

31.5 

7 

35 

34.54 

28 

332 

245 

40  31.0 

39  43.5 

152.02 

-0.59 

9.994  0299 

-31.0 

7 

31 

38.63 

29 

333 

246 

41  20.0 

40  32.3 

152.07 

0.59 

9.993  9561 

30.5 

7 

27 

42.71 

30 

334 

247 

42  10. 1 

41  22.2 

152.11 

0.56 

^  9.993  8836 

30.0 

7 

23 

46.80 

31 

335 

248 

43     1.3 

42  13.2 

152.15 

-0.51 

9.9938123 

-29.4 

7 

19 

50.89 

NOTB.~Tl 

le  lonsitudes  in  the 

column  X  are 

referred  t< 

3  the  true  equinox  of  their  on 

m  date. 

Di£ 

f.  for 

X  Hour, 

while  those  in  the  cc 

tlumn  X'  arc  re 

f  erred  to  1 

Jhe  mean  equinox  of  the  besin 

ining  of 

— 9».8a96. 

the  Besselian  fictitJc 

ms  year. 

CTable  II.) 

JV. 


NOVEMBER,  1913. 

GREENWICH  MEAN  TIME. 
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e 
c 

1 


3 

c 


THE  MOON'S 


SBMIDIAMETBR. 


HORIZONTAL  PARALLAX. 


UPPER  TRANSIT. 


AGE. 


I 
3 

3 

4 

5 
6 

7 
8 


10 

11 

12 

15 
H 
1$ 

i6 

17 
i8 

20 
21 

22 

23 
24 

25 
26 

27 

28 
29 

30 

31 


Noon. 


ff 


15  57-4 
15  42.4 
15  27.9 

15  14.8 
15  3.8 
14  55.5 

14  49.8 
14  46.9 

14  46.5 

14  48-3 
14  52.0 

14  57.2 


15 
15 
15 


3-5 
10.5 

18.0 


15  25-8 

15  33-7 
15  41.8 

15  49-9 

15  57-9 

16  5.6 

16  12.5 
16  18.0 
16  21.4 

16  22.1 
16  19.4 
16   13-4 


16 

15 
15 
15 


4-4 

53-1 
40.4 

275 


Midiriffht. 


Noon. 


I. 


321    15    154 


// 


5  50.0 

5  35-0 

5  21. 1 

5  9.0 

4  59.3 

4  52.3 

4  48.0 

4  46.4 

4  47-1 


4 
4 


50.0 

54.4 
0.2 


5  6.9 

5  14.2 

5  21.9 

5  29.8 

5  37.8 

5  45.8 

5  53.9 

6  1.8 

6  9.2 

6  15.5 

6  20.0 

6  22.1 

6  21.2 

6  16.8 

6  9-3 

5  59.0 

5  46.8 

5  33.9 

5  21.3 


15     9-9 


58  27.94 
57  32.92 
5^  39.54 

55  51.50 
55  ".32 
54  40.58 

54  19-86 
54  9.07 
54  7.55 

54  14.24 
54  27.82 

54  46.86 

55  9.92 

55  35.74 

56  3.29 

5631.85 

57  I  00 

57  30.55 

58  0.26 
58  29.69 

58  57.85 

59  23.15 
59  43.39 
59  55.92 

59  58.26 
59  48.66 
59  26.73 

58  53.61 
58  11.98 

57  25.49 
56  38.12 


Di£F.  for 
I  Hour. 


// 


-2.262 
2.290 

2.133 

-1.854 
1.484 

1.073 

-0.653 
-0.250 

+O.II5 

+0.433 
0.690 

0.886 

+  1.026 
1. 118 

1. 173 

+1.203 
1.224 
1.236 

+  1.236 
1.208 
1. 126 

+0.966 

0.702 

+0.325 

-0.143 
0.659 

1. 160 


Midnight. 


// 


58     0.51 

57  5.76 
56  14.68 

55  30.30 

54  54.71 
54  28.96 

54  13.25 
54  7.21 
54    9.94 

54  20.26 

54  36.75 

54  57.97 

55  22.56 

55  49.35 

56  17.48 

56  46.36 

57  15.74 

57  45.40 

58  15.05 

58  44.02 

59  10.98 

59  34.06 
59  50.79 
59  58.50 

59  55.01 
59  39.20 

59  11.43 


1.580  I  58  33.64 
1-863  I  57  4909 
I  983  57  I  67 
1.938  !  56  15.29 


55  53.60    -X.749    55  3341 


DifF.  for 
I  Hour. 


// 


-2.301 
2.231 
2.006 

-1.677 
1.282 
0.863 

-0.449 
-0.061 
+0.280 

+0.569 
0.796 
0.963 

+  1.077 
1. 149 
1. 191 

+  I.214 
1. 231 
1.238 

+  1.227 
1. 177 
1.058 

+0.848 

0.526 

+O.IOI 

-0.399 
0.915 

1.385 

-1. 741 
1.944 

1.980 

1.859 

—1. 610 


Meridian  of 
Greenwich. 


h  m 

2  28.3 

3  28.3 

4  25.5 

5  18.3 

6  6.5 

6  50.8 

7  32.0 

8  11.5 

8  50.2 

9  29.4 
10  10. 1 

10  53.5 

11  40.4 

12  31.3 

13  25.8 

14  23.0 

15  20.8 

16  17.3 

17  11.3 

18  2.5 

18  51.6 

19  39.8 

20  28.4 

21  18.9 

22  12.3 

23  9.3 

6 

0  9.3 

1  10.5 

2  10.3 

3  6.5 

3  57.8 


Diflf.  for 
X  Hour. 


Noon. 


m 

2.53 

2.45 
2.30 

2.10 
1.92 

1.77 

1.67 
1.62 
1. 61 

1.66 

1.75 
1.88 

2.04 
2.20 

2.34 

2.41 

2.39 
2.31 

2.19 
2.08 
2.02 

2.01 
2.06 
2.16 

2.30 
2.44 


2.54 

2.54 

2.43 
2.24 

2.04. 


d 
2.9 

3.9 
4.9 

5.9 
6.9 
7.9 

8.9 

9.9 
10.9 

II.9 
12.9 

13.9 

14.9 

15.9 
16.9 

17.9 
18.9 
19.9 

20.9 
21.9 
22.9 

23.9 
24.9 

25.9 

26.9 
27.9 
28.9 

0.4 
1.4 
2.4 

3.4 
4.4 
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V. 


GREENWICH  MEAN  TIME. 


THE  MOON'S  RIGHT  ASCENSION  AND  DECLINATION. 


Diff. 

Diff. 

• 

Diff. 

Diff. 

Hoar. 

Right  Ascension. 

for 
X  Min. 

Declination. 

for 
xMin. 

Hoar. 

Right  Ascension. 

for 
iMin. 

Declination. 

for 
1  Min. 

SATURDAY  i. 

MONDAY  3. 

h    m        8 

s 

0         »             w 

»• 

h     m       8 

8 

e        f           N 

M 

O 

17    259.85 

a.593« 

S.27  57     0.8 

3.709 

0 

19    4     7.48 

a.4049 

S.27  27  42.8 

4.611 

I 

17    535.42 

a.59«5 

28     0  37.7 

3.5aa 

I 

19    6  31.58 

a. 3983 

27   23       1.7 

4.759 

2 

17    8  10.95 

a. 59x7 

28     4     3.4 

3.334 

2 

19    8  55.28 

a. 39x7 

27  18  II. 7 

4.907 

3 

17  10  46.43 

2.5907 

28     7  17.8 

3.147 

3 

19  II  18.58 

a. 3850 

27  13  12.9 

5.053 

4 

17  13  21.85 

a. 3897 

28  10  21.0 

a.  960 

4 

19  13  41.48 

a. 3783 

27    8    5.4 

3.X97 

5 

17  15  57.19 

a. 5884 

28  13  13.0 

•'775 

5 

19  16  3.97 

a. 37x5 

27    249.3 

5.339 

6 

17  18  32.45 

a. 5869 

28  15  53.7 

a.  386 

6 

19  18  a6.o6 

a.  3647 

26  57  24.7 

5.481 

7 

17  21    7.62 

a.5853 

28  18  23.3 

a.  400 

7 

19  ao  47.73 

a. 3577 

a6  51  51.6 

5.6sa 

8 

17  23  42.69 

a. 5837 

28  20  41.7 

8.ai4 

8 

19  23    8.98 

a.3307 

26  46  10. 1 

5.761 

9 

17  26  17.66 

a. 5818 

28  22  49.0 

a.oa8 

9 

19  25  29.82 

2.3438 

26  40  20.3 

5.898 

10 

17  28  52.51 

a. 3798 

28  24  45. 1 

1.842 

10 

19  27  50.24 

2.3368 

26  34  22.3 

6.034 

II 

17  31  27.24 

9-5777 

28  26  30. 1 

1.657 

II 

19  30  10.23 

a.3a97 

26  28  16.2 

6.169 

12 

1734    1.83 

a. 5753 

28  28     4.0 

1.47a 

12 

19  32  29.80 

2.3226 

26  22    2.0 

6.303 

13 

17  36  36.27 

a.37a8 

28  29  26.8 

i.a89 

13 

19  34  48.94 

a.3134 

26  15  39.8 

6.435 

14 

17  39  10.56 

a.  570a 

28  30  38.7 

1.107 

14 

1937    7.65 

a. 3083 

26    9    9.8 

6.565 

15 

17  41  44.69 

a. 3673 

28  31  39.6 

0.913 

15 

19  39  25.94 

a. 301a 

26    2  32.0 

6.694 

i6 

17  44  18.64 

a. 5643 

28  32  29.5 

0.741 

16 

19  41  43.79 

a.a939 

25  55  46.5 

6.  Sat 

17 

1746  52.41 

a. 3613 

2833     8.5 

0.339 

17 

19  44    1. 21 

a.s867 

25  48  53.3 

6.949 

i8 

17  49  26.00 

a. 358a 

28  33  36.6 

0.378 

18 

19  46  18.20 

a. 2795 

25  41  52.6 

7.074 

19 

17  51  59.39 

a. 5548 

28  33  53.9 

0.198 

19 

19  48  34.75 

2.a7aa 

25  34  44.4 

7.198 

20 

17  54  32.57 

a. 5313 

28  34    0.4 

—0.018 

20 

19  50  50.86 

2.2649 

25  27  28.8 

7- 310 

21 

17  57    5.54 

a. 5477 

28  33  56. 1 

+0.16X 

21 

19  53    6.54 

a. 2577 

25  20    6.0 

7.44X 

22 

17  59  38.29 

a. 5439 

28  33  41. 1 

0.338 

22 

19  55  21.78 

2.2504 

25  12  35.9 

7.56a 

23 

18    2  10.81 
SI 

a. 5400 
JNDA^ 

S.28  33  15.5 
^  2. 

0.513 

23 

19  57  36.59 
TU 

2.a43a 
ESDA 

S.25    4  58.6 
Y4. 

7.680 

0 

18    443.09 

2.5359 

S.28  32  39.3 

0.692 

0 

19  59  50.96 

a. 8358 

S.24  57  14.3 

7.797 

I 

18    7  15.12 

a. 3317 

28  31  52.5 

0.867 

I 

20    2    4.89 

8.3283 

24  49  23.0 

7.91a 

2 

18    9  46.90 

a. 3274 

28  30  55.2 

1.042 

2 

20    4  18.38 

a.aaia 

24  41  24.9 

8.026 

3 

18  12  18.41 

a.3aa9 

282947.5 

x.ax5 

3 

20    6  31.44 

a.ai40 

24  33  19.9 

8.139 

4 

18  14  49.65 

2.3184 

28  28  29.4 

1.388 

4 

20    8  44.06 

2.2067 

24  25    8.2 

8.250 

5 

18  17  20.62 

a. 5137 

28  27    0.9 

1.360 

5 

20  10  56.24 

a.i99« 

24  16  49.8 

8.361 

6 

18  19  51.30 

a. 5089 

28  25  22.2 

1.730 

6 

20  13    7.99 

2.1922 

24    8  24.9 

8.470 

7 

18  22  21.69 

2.3040 

28  23  33.3 

1.900 

7 

ao  15  19.31 

2.1851 

23  59  53.5 

8.578 

8 

18  24  51.78 

a.4990 

28  21  34.2 

2.069 

8 

20  17  30.20 

a.  1778 

23  51  15.6 

8.684 

9 

18  27  21.57 

a. 4938 

28  19  25.0 

2.237 

9 

20  19  40.65 

2.1706 

23  42  31.4 

8.788 

lO 

18  29  51.04 

a. 4883 

28  17    5.8 

a.  403 

10 

20  21  50.67 

2.1634 

23  33  41.0 

8.89a 

II 

18  32  20.19 

a. 483a 

28  14  36.6 

2.369 

II 

20  24    0.26 

a.  1562 

23  24  44.4 

8.995 

12 

18  34  49.02 

a. 4777 

28  II  57.5 

a.  733 

12 

20  26    9.42 

a. 149X 

23  15  41.6 

9.097 

13 

18  37  17.51 

a.47ai 

28    9    8.6 

2.896 

13 

20  28  18.15 

a. 1420 

23    6  32.8 

9.196 

H 

18  39  45.67 

a.  4664 

28    6  10.0 

3.038 

14 

20  30  26.46 

2.1350 

22  57  18. 1 

9.  •93 

15 

18  42  13.48 

a. 4607 

28    3    1.7 

3.219 

15 

20  32  34.35 

2.ia8o 

22  47  57.6 

9. 391 

i6 

18  44  40.95 

a.  4548 

27  59  43.7 

3.378 

16 

ao  34  41.82 

a.iaio 

22  38  31.2 

9.487 

17 

18  47    8.06 

a.4488 

27  56  16.2 

3.537 

17 

20  36  48.87 

a.  1 140 

22  28  59.1 

9.58* 

i8 

18  49  34.81 

a.4428 

27  52  39.2 

3.694 

18 

20  38  55.50 

2. 1071 

22  19  21.4 

9.675 

19 

18  52    1.20 

2.4367 

27  48  52.9 

3.830 

19 

2041    1.72 

2.1002 

22     9  38.1 

9.767 

20 

18  54  27.21 

a.  4304 

2744  57.2 

4.005 

20 

2043    7.52 

a. 0933 

21  59  49.4 

9.858 

21 

18  56  52.85 

a.4a4t 

27  40  52.3 

4.158 

21 

20  45  12.92 

a.o866 

21  49  55.2 

9.948 

22 

18  59  18. II 

a.4178 

27  36  38.2 

4.3x1 

22 

20  47  17.91 

a.  0798 

21  39  55.6 

10.037 

23 

19    I  42.99 

a.4114 

27  32  15.0 

4.46a 

23 

20  49  22.49 

8.0730 

21   29  50.8 

10. 183 

M 

19    4    7.48 

a.4049 

S.27  27  42.8 

4.611 

24 

20  51  26.67 

a.  0663 

S.2I   19  40.8 

10.109 

VI. 
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NOVEMBER,  1913. 


IX. 


GREENWICH  MEAN  TIME. 


THE  MOON'S  RIGHT  ASCENSION  AND  DECLINATION. 


Diff. 

Diff. 

Diff. 

Diff. 

Hour. 

Right  Ascension. 

for 
iMin. 

Declination. 

for 
X  Min. 

Hour. 

Right  AscensioxL 

for 
X  Min. 

Declination. 

for 
xMin. 

MONDAY  17. 

WEDNESDAY   19. 

h     m       s 

s 

•      •         •> 

tt 

h    m       8 

t         1 

e       *          •* 

w 

O 

6  29    4.36 

2.483a 

N.28  II  26.0 

a.  39a 

0 

8  25  54.81 

3.35*5 

N.23      826.1 

9.968 

I 

6  31  33.34 

3.4828 

28    8  57.4 

2.562 

I 

8  28  15.83 

3.348a 

22  58  23.9 

X0.T06 

2 

6  34    2.30 

2.4823 

28    6  18.6 

2.732 

2 

83036.59 

a. 3438 

22  48  13.4 

10.348 

3 

6  36  31.22 

2.48x8 

28    3  29.6 

2.901 

3 

8  32  57.09 

a. 3394 

22  37  54.8 

XO.S77 

4 

6  39    0.1 I 

2.48x1 

28    030.5 

3.070 

4 

8  35  17.32 

a. 3350 

22  27  28.3 

10.510 

5 

6  41  28.95 

a.4808 

27  57  21.2 

3.«40 

5 

8  37  37.29 

a.3307 

22  16  53.6 

X0.648 

6 

6  43  57.73 

2.479« 

27  54    1.7 

3.409 

6 

8  39  57.01 

3.3*64 

22     6  II. X 

10. 771 

7 

6  46  26.45 

a. 4781 

27  50  32.1 

3.577 

7 

8  42  16.46 

t.53i9 

21  55  30.8 

XO.909 

8 

6  48  55.10 

a.47«9 

27  46  52.5 

3.745 

8 

8  44  35.64 

3.3x75 

21  44  22.7 

xx.fltss 

9 

6  51  23.68 

a. 4756 

2743    2.7 

3.9x4 

9 

8  46  54.56 

a.3X3x 

21  33  16.9 

ix.xte 

lO 

6  53  52.17 

a. 4741 

27  39    2-8 

4.062 

10 

849  13.21 

a.  3087 

21  22      3.4 

xx.iBi 

II 

6  56  20.57 

2.4726 

27  34  52.9 

4.248 

II 

8  51  31.60 

a.3<H3 

21   10  42.4 

11.41S 

12 

6  58  48.88 

a.  4709 

27  30  33.0 

4.4x5 

12 

8  53  49.72 

a.  2998 

20  59  13.9 

".537 

13 

7    I  17.08 

a.  4691 

37  26    3.1 

4.58a 

13 

8  56    7.58 

a.  2954 

20  47  38.0 

X1.6S9 

14 

7    345.17 

2.467a 

27  21  23.2 

4.748 

14 

8  58  35.17 

8. 3910 

20  35  54.8 

xi.7€i 

15 

7    6  13.14 

2.4652 

27  16  33.3 

4.914 

15 

9    042.50 

2.3866 

20  24    4.3 

ti.901 

x6 

7    840.99 

2.4630 

27  II  33.5 

5.079 

16 

9    2  59.56 

f.38«a 

20  13     6.7 

I8.0W 

17 

7  II    8.70 

a. 4608 

27    6  23.8 

5.843 

17 

9    5  16.36 

3.3778 

20     0      1.9 

18.130 

i8 

7  13  36.28 

a.45«5 

27    I    4.3 

5.408 

18 

9    7  32.90 

t.3736 

19  47  50. 1 

IS.89S 

19 

7  16    3.72 

•.4561 

26  55  34.9 

5.57a 

19 

•9    9  49-19 

3.269a 

19  35  31-3 

18.S70 

20 

7  18  31.01 

2.4535 

26  49  55.7 

5.734 

20 

9  12    5.21 

3.3648 

19  23    5.7 

18.441 

21 

7  20  58. 14 

2.4509 

26  44    6.8 

5.896 

21 

9  14  20.97 

3.a6o6 

19  1033.3 

x«-387 

22 

7  23  25.11 

a.  448s 

26  38    8.2 

6.038 

22 

9  16  36.48 

■.•563 

18  57  54.1 

18.70i 

23 

7  25  51.92 

«.4453 

N.26  31  59.9 

6.ax9 

23 

9  18  51.73 

2.353X 

N.18  45    8.3 

I8.8lf 

TU] 

ESDA^ 

Y  18. 

THU 

RSDA 

lY  30. 

O 

7  28  18.56 

2. 44*5 

N.26  25  41.9 

6.380 

0 

9  21    6.73 

t.3479 

N.18  32  15.8 

X3.9it 

X 

7  30  45.02 

a. 4395 

26  19  14.3 

6.539 

I 

9  23  21.48 

a. 3438 

18  19  16.9 

13.035 

2 

7  33  11.30 

a.4364 

26  la  37.2 

6.698 

2 

9  25  3598 

2.3396 

18    6  11.6 

X3.X41 

3 

7  35  37.39 

«.433a 

26    5  50.6 

6.856 

3 

9  27  50.23 

8.3354 

17  53    0.0 

13.346 

4 

7  38    3.29 

2.4300 

25  58  54.5 

7.013 

4 

9  30    4.23 

a. 2313 

17  39  43.1 

X5.3S» 

5 

7  40  28.99 

2.4*67 

25  51  49.0 

7.170 

5 

9  32  17.99 

2.2373 

17  36  18.0 

X3.45« 

6 

7  42  54.49 

a.  4233 

254434.1 

7.3a6 

6 

93431.51 

3.2834 

17  12  47.8 

X3.5SS 

7 

7  45  19.78 

a. 4198 

2537    9.9 

7.480 

7 

9  36  44.80 

3.2x95 

16  59  II. 6 

13.^ 

8 

7  47  44.87 

2.4x63 

25  29  36.5 

7-634 

8 

9  38  57.85 

2.2x35 

16  45  29.4 

«S.75t 

9 

7  50    9-74 

2.4127 

25  21  53.8 

7.788 

9 

9  41  10.66 

2.2x17 

16  31  41.3 

13.850 

lO 

7  52  34.39 

2.4090 

25  14    1.9 

7.940 

10 

9  43  23.25 

a.  2079 

16  17  47.4 

X3.9CS 

II 

7  54  58.82 

«.4053 

25    6    i.o 

8.091 

II 

9  45  35.61 

2.204X 

16    3  47.9 

14.039 

12 

7  57  23.03 

2.40x6 

24  57  51.0 

8. 343 

12 

9  47  47.74 

2.3003 

15  49  42.7 

X4.X38 

13 

7  59  47.01 

a. 3977 

24  49  32.0 

8.392 

13 

9  49  59.65 

3.1967 

15  35  32.0 

14.884 

14 

8    2  10.75 

a. 3938 

24  41    4.0 

8.540 

14 

952  11.35 

a.x93« 

15  31  15.8 

14.3x5 

15 

8    4  34.26 

a.  3898 

24  32  27.2 

8.687 

15 

9  54  22.83 

3.X896 

15    6  54.2 

M.404 

i6 

8    6  57.53 

2.3838 

24  2341.6 

8.833 

16 

9  56  34.10 

2.186X 

14  52  27.3 

X4.49> 

17 

8    9  20.56 

a. 3818 

24  1447.2 

8.979 

17 

9  5845.16 

3.X827 

14  37  55.2 

14.57s 

i8 

8  II  43.34 

^'$777 

24    544.1 

9.124 

18 

10    0  56.02 

3.1792 

14  23  17.9 

14.6^ 

19 

8  14    5.88 

a. 3736 

23  56  32.3 

9.367 

19 

10    3    6.67 

3.X759 

14    8  35.6 

M.747 

20 

8  16  38.17 

2.3694 

23  47  12.0 

9.410 

20 

10    517.13 

3.1737 

13  53  48.3 

X4.8i» 

21 

8  18  50.21 

2.365a 

23  3743.1 

9.55a 

21 

10    7  27.39 

3.1694 

13  38  56.1 

14.9W 

22 

8  21  12.00 

a. 36x0 

23  28    5.8 

9.69a 

22 

10    937.47 

8.X664 

13  23  59.x 

X4.99» 

23 

8  23  33.53 

a. 3568 

23  18  20.1 

9.83X 

23 

10  II  47.36 

3.X633 

13    8  57.3 

15.068 

24 

8  25  54.81 

2.35a5 

N.23    8  26.1 

9.968 

24 

10  13  57.06 

8.1603 

N.I3  53  50.9 

X5.U5 
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NOVEMBER,  1913. 


XI. 


GREENWICH  MEAN  TIME. 


THE  MOON'S  RIGHT  ASCENSION  AND  DECLINATION. 

DUL 

Di£f. 

DilL 

Diff. 

Honr. 

Right  A«cex»uoiu 

for 
xMIq. 

DoQlinatloiv 

I  Min. 

^OXXI. 

Right  Ascen»ion, 

for 
1  Min. 

DecUo^tioa. 

i&L. 

TUESDAY  25.                          1 

THURSDAY  27. 

h     m       s 

8 

.      .       »»     ,     H      1 

h    m       8 

3 

e         »          M 

M 

O 

133946.16 

9.2600 

S.I3  35  37.1 

15.533 

0 

153429.05 

2.5193 

S.23   58   29.4 

9.741 

I 

1342     I.91 

3.2649 

13  5X    6.7 

15.453 

I 

1537     0.34 

3.5339 

24    8    9.0 

9.579 

% 

13  44  i7.ft5 
13  40  34.30 

3.2699 

14    631.5 

15.373 

2 

15  39  31.92 

3.5286 

24  17  38.9 

9.4X6 

3 

3.3750 

1421  51.5 

13.392 

3 

1542    3.77 

3.5331 

24  26  58.9 

9.353 

4 

13  45  50.95 

3.38OZ 

14  37    6.6 

15.309 

4 

15  44  35.89 

a. 5375 

2436    9.1 

9.087 

5 

13  51    791 

3.3853 

14  52  16.6 

X5.133 

5 

1547    8.27 

3.5419 

2445    9.3 

8.930 

^ 

13  53  25- ;9 

3.3906 

15    7  21.4 

X5.Q36 

6 

15  49  40.92 

3.5463 

24  53  59.5 

8.753 

7 

13  55  42-78 

3.3958 

15  22  20.9 

14.948 

7 

15  52  13.82 

3.5504 

25    239.5 

8.58s 

3 

13  58    0.68 

t.3oiz 

1537  15.1 

X4.857 

8 

15  54  46.97 

3.5545 

25  "    9-3 

8.4x3 

9 

14    0  18.91 

3. 3064 

15  52    3.7 

14.763 

9 

15  57  20.36 

t.5584 

25  19  28.9 

8.341 

10 

14    2  37-45 

3.31x8 

16    6  46.7 

14.6^ 

10 

15  59  53-98 

3.5fiS3 

25  27  38.2 

8.068 

n 

14    456-32 

3.3x7a 

16  21  24.0 

14.573 

II 

16    2  27.83 

3.5660 

25  35  37.0 

7.893 

12 

,  14    7  15.52 

3.3337 

i6  35  55-4 

M.474 

12 

16    5    1.90 

a. 5697 

25  43  25.4 

7.718 

^3 

14    9  35.04 

3.3383 

16  50  20.9 

14. 374 

13 

16    736.19 

3.5733 

25  51    3.2 

7.543 

14 

14  II  54.90 

a. 3337 

17    440.3 

X4.273 

14 

16  10  10.68 

3.5765 

25  58  30.5 

7.367 

15 

14  lA  15.08 
14  16  3S-$o 

3.339a 

17  18  53.5 

14.1^ 

15 

16  12  45.37 

3.5793 

26    547.2^ 

7.188 

i6 

3.3448 

X7  33    9.4 

X4.o6t 

16 

10  15  20.26 

3.58^30 

26  12  51. 1 
26  19  48.2 

7.Q08 

17 

14  18  56.45 

3.35P3 

1747    0.9 

13.954 

17 

16  17  55-33 

3.5859 

6.8« 

l8 

14  21  17.64 

3.3560 

x8    Q  54.9 

13.844 

18 

jfi  20  30.57 

3.5888 

26  26  32.6 

6.^ 

19 

.  14^339.17 

3.3617 

18  14  42.2 

13.733 

19 

16  23    5.98 

3.5915 

2633    6.1 

6.46B 

ap 

14  26    i,.04 

3.3«73 

18  28  22.8 

13.690 

20 

162541.55 

3.5041 

26  39  2^8-7 

6.^ 

21 

14  28  23.25 

3.3719 

18  41  56.6 

13.505 

21 

16  28  17.27 

t.5966 

26  45  40.3 

6.xoa 

22 

.  H  3Q  45- W 

3.3736 

18  55  23.4 

13.388 

22 

16  30  53. 14 

3.5989 

26  51  41.0 

5.W 

^ 

,1433    3.68 

3.3843 

s.  19  a  43. 1 

13.368 

23 

1633  a9-M 

3.6010 

S.26  57  30.0 

5.735 

WED 

• 

NESD 

AY  26.                     1 

FR 

JDAY 

23. 

* 

0 

,  14  35  3^-90 

3.3fi98 

S.I9  21  55.6 

13.148 

0 

16  36    5.26 

3.609P 

S.27    3    9.2 

5-451 

I 

,  14  37.  55.46 

a.3»6 

19  35    0.8 

13.036 

I 

16  38  41.  y> 

3. 6049 

27    836.7 

5.365 

2 

.  14  4^  19.37 

3.40x3 

1947  5S.7 

13.903 

2 

16  41  17.85 

3.6q66 

27  13  53-9 

5.X78 

3 

14  42  43.62 

t.4070 

20    0  49.0 

".775 

3 

16  43  54-29 

3.608X 

27  xA  58. 1 

4.993 

4 

1445    8.21 

3.4137 

20  13  3^.7 

12.647 

4 

16  46  30.82 

3.6095 

27  23  52.0 

4.305 

5 

H  47  33- 14 

t.4183 

20  26    6.7 

13.518 

5 

1649    7-43 

3.6108 

27  28  34.7 

4.6x8 

6 

.  14  49  58.40 

3.4338 

20  38  33.8 

l3.3^7 

6 

16  51  44.11 

3.6118 

2733    6.1 

4.430 

7 

,  14  52  24.00 

••4395 

20  50  53.  X 

12.354 

7 

16  54  20.85 

3.6x37 

27  37  26.3 

4.t43 

8 

14  54  49.94 

3.4353 

21    3    4-3 

X2.Xl8 

8 

16  56  57.63 

2.6134 

27  41  35.  a 

4.954 

9 

14  57  16.22 

3.4408 

21  15    7.3 

11.933 

9 

16  59  34.46 

3.6x41 

27  45  32.8 

3.^ 

lO 

14  59  42.83 

3.4463 

2J  27     2.Z 

U.844 

10 

17    2  11.32 

2.6144 

«7  49  19.x 

3.^ 

II 

.  15    a    9.77 

3,4518 

21  33  4S.6 

11.705 

II 

17    448.19 

3.6x47 

27  52  54.0 

3.4¥ 

12 

.15    437.04 

a. 4573 

21  50  26.7 

n.563 

12 

17    7  25.08 

2.6x48 

27  56  17.6 

3.399 

13 

15    7    4-64 

3.4637 

22.     I  56.2 

11.419 

13 

17  10    1-97 

3.6x47 

27  59  29.9 

3.1U) 

14 

15    932.56 

3.468Z 

32  13  17.0 

11.374 

H 

17  12  38.84 

3.6x43 

28    2  30.8 

a.9V 

15 

15  12    o.8i 

a.47S5 

22  24  29. 1 

II. 138 

15 

^7  15  15.69 

2.6x39 

28    5  20.3 

3.711 

i6 

15  14  29-38 

3.4788 

22  35  32.4 

10.981 

16 

17  17  52.51 

2.6133 

28    758.5 

a.54r» 

17 

15  16  58.26 

3.4840 

22  46  26.8 

10.831 

17 

17  20  29.29 

8.6X36 

28  10  25.4 

3.354 

i8 

15  19  27.46 

3.489a 

22  57  12. 1 

10.679 

18 

17  23    6.02 

2. 61 17 

28  12  41.0 

t.x<^ 

19 

15  ^l  56.97 

a. 4944 

23     74S.3 

10.537 

19 

17  25  42.69 

3.6105 

28  14  45.2 

1.976 

20 

152426-79 

a. 4995 

23  18  15.3 

10.37a 

20 

17  28  19.28 

3.6092 

28  16  38.1 

X.788 

21 

15  26  56.91 

a.  5045 

23  28  33.0 

10.317 

21 

17  30  55.79 

3.6078 

28  18  19.7 

1.600 

22 

15  29  27.33 

a.  5094 

23  38  41-3 

10.059 

22 

17  33  32.21 

3.6063 

28  19  50.^ 

X.412 

23 

15  31  58,04 

3.5143 

23  48  40. 1 

9.901 

23 

17  36    8.53 

3.6043 

28  21    9.2 

1.324 

24 

15  34  29.05 

3.519a 

S.23  58  29.4 

9.741 

24 

17  38  44.73 

3.6023 

S.28  22  17.0 

1.037 
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DECEMBER,  1913. 


I. 


AT  GREENWICH  APPARENT  NOON, 


Day  of 

the 
Week. 

1.- 

Q 

Mon. 
Tues. 
Wed. 

I 
2 

3 

Thur. 

Fri. 

Sat. 

4 

5 
6 

SUN, 

Mon. 

Tues. 

7 
8 

9 

Wed. 
Thur. 
Fri. 

ID 
II 
12 

Sat. 

SUN. 
Mon. 

13 

14 
15 

Tues. 
Wed. 
Thur. 

i6 

17 
i8 

Fri. 
Sat. 
SUN, 

19 

20 
21 

Mon. 
Tues. 
Wed. 

22 

23 
24 

Thur. 

Fri. 

Sat. 

25 
26 

27 

SUN, 
Mon. 
Tues. 
Wed. 

28 

29 
30 

31 

Thur. 

32 

THE  SUN'S 


Apparent  Right 
Ascension. 


h       m      s 

6  27  54.85 
632  14.17 
63634.10 

6  40  54.63 
645  1572 
6  49  3736 

6535951 

6  58  22.16 

7  2  45.26 

7  7  8.79 
7  II  32.74 
7  15  57.08 

7  2021.78 
7  24  46.80 
729  12.13 

7  33  37.73 
738  3.58 
7  42  29.64 

7  46  55.89 
751  22.30 

7  55  48.83 

8  o  15.44 
8  442.11 
8    9    8.79 

8  13  35.44 
8  18    2.02 

8  22  28.50 

8  26  54.85 
8  31  21.02 

8  35  46.96 
8  40  12.64 


18  44  38.04 


Diff.  for 
I  Hour. 


8 
0.791 

0.817 

0.843 

0.867 
0.890 
0.912 

0.933 

0-953 
0.971 

0.989 
.006 
.022 

.036 
.049 
.061 

.072 
.081 
.089 

.096 
.103 
.107 

.110 
.III 
.110 

.109 
.106 
.101 

.094 
.086 
.076 
.064 


11.051 


Apparent  Decli- 
nation. 


S.2I  4558.2 

21  55  140 

22     4     4.4 

22  12  29.3 
22  20  28.4 
22  28      1.3 

2235  7.9 
22  41  48.0 

2248      1.3 

22  53  47.7 

22  59     6.9 

23  358.9 

23  823.5 
23  12  20.5 

23  15  49-8 

23  18  51.2 

23  21  24.7 
23  23  30.2 

23  25  7.6 
23  26  16.8 
23  26  57.8 

23  27  10.4 
23  26  54.6 
23  26  10.6 

23  24  58.2 

23  23  17.5 
2321      8.5 

23  18  31.3 
23  15  26.0 
23  II  52.6 

23     751.3 
S.23     3  22.2 


Diff.  for 
I  Hour. 


// 


■23.68 
22.63 

21.57 


20.50 
9.42 
8.32 

7.22 
6. II 

4-99 

3.86 

2.73 
1-59 


10.45 

9*30 
8.14 

6.97 
5-8i 
4.64 

3-47 
2.30 

1. 12 

+  0.07 
1.25 
2.42 

H-  360 
4.78 
5  96 

•  7.13 
8.30 

9-47 
10.63 

+11.79 


Semidiam- 
eter. 


// 


16  15.30 
16  15.46 
16  15.61 

16  15.76 
16  15.90 
16  16.04 

16  16.18 
16  16.31 
16  16.44 

16  16.56 
16  16.67 
16  16.78 

16  16.88 
16  16.98 
16  17.07 

16  17.16 
16  17.24 
16  17.31 

16  17.38 
16  17.44 
16  17.50 

16  17.56 
16  17.61 
16  17.65 

16  17.69 
16  17.73 
16  17.76 

16  17.79 
16  17.81 
16  17.83 
16  17.85 

16  17.86 


Sidereal 
Time  of 
Semidi- 
ameter 
Passing 

Me- 
ridian. 


s 
70.22 

70.31 
70.39 

70.47 

70.55 
70.62 

70.69 
70.76 
70.83 

70.89 

70.95 
7I.OO 


7 

7 
7 

7 
7 


7 
7 


7 
7 


7 
7 


7 
7 
7 
7 


.04 
.08 
.12 


.15 
.18 

.21 


.23 
.24 

.25 

.26 
.26 

.25 

.24 

.23 
.22 

.20 
.18 

.15 
.11 

.07 


Equation  of 

Time,  to  be 

Subtracted 

from 


Added  to 

Apparent 

Time. 


m 


II  0.20 
1037.50 
10  14.19 

9  50.29 
9  25.82 
9    0.81 

8  35.29 
8    9.28 

7  42.80 

7  15.89 

6  48.57 
6  20.87 

5  52.82 

5  24.43 
4  55.74 

4  26.78 

3  57.57 
328.14 

2  58.53 
2  28.76 

I  58.88 

I  28.91 
o  58.89 
o  28.85 


O    1. 16 

031. II 

I  0.95 

I  30.65 

2     0.17 
2  29.48 

2  58.54 

3  27.30 


Diff. 

for 

r  Hour 


s 
0.932 

0-959 
0.984 


.008 
.031 
.053 

.073 

•093 
.112 

.129 
.146 
.161 

.176 
.189 
.201 

.212 
.221 
.230 

.237 
.242 

.246 

.249 

.251 
.251 

.249 

.245 
.240 

•233 
.225 

.215 
.204 


1. 191 


ubtracting  o*.i9  from  the 


NoTB. — ^The  mean  time  of  semidiaraeter  passing  the  meridian  may  be  found  by 
sidereal  time. 

The  sign  —  prefixed  to  the  hourly  change  of  declination  indicates  that  south  declinations  are 
the  sign  -H  indicates  that  south  declinations  are  decreasing. 


n. 
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AT  GREENWICH  MEAN  NOON. 


Di7of 
tbe 

Dnv  of  the 
Month. 

THE  SUN'S 

Equation  of 

Time  to  be 

Added  to 

Diff.  for 
I  Hour. 

Sidereal  Time, 
or  Right  Ascen- 

I'eek. 

Ai>parent  Right 

Diff.  for 
I  Hour. 

Apparent  Decli- 
nation. 

Diff.  for 
I  Hour. 

Subtracted 

from 
Mean  Time. 

sion  of  Mean 
Sun. 

Mod.   '     I 
Toes.      2 
Ved      3 

h 
16 

16 

16 

m         s 
27    56.82 

32    16.08 
36   35.95 

s 
10.789 

10.815 

10.840 

0 

S.  21 

21 

22 

/         // 
46      2.5 

55  18.0 
4     8.1 

-23.67 
22.62 
21.56 

m         s 
1 1       0.03 

10   37.33 
10    14.02 

s 
0.932 

0.959 
0.984 

h       m         s 
16    38    56.86 
16    42    53.41 
16   46   49.97 

Hnir.      4 
Fri.        5 
Sat.        6 

16 
16 
16 

40  56.41 

45  17.43 
49  39.00 

10.864 
10.887 
10.909 

22 

22 
22 

12  32.7 

20  31.5 
28     4.1 

—20.49 
19.40 
18.31 

9  50.12 
9  25.66 
9    0.66 

1.008 
1. 03 1 
1053 

16    50  46.53 

16  54  43.09 
16  58  39.65 

SUN.     7 
[Hon.       8 
lines.  :    9 

16 
16 

17 

54     1.08 

58  23.64 

2  46.66 

10.930 
10.950 
10.968 

22 
22 
22 

35  10.4 
41  50.2 
48     3.2 

-17.21 
16.10 
14.98 

8  35.14 
8     9.13 
7  42.66 

1.073 
1.093 

1. 112 

17     2  36.21 
17     6  32.77 
17  10  29.32 

I  Wed.  '  lo 
[  Thnr.  1  1 1 
,'  Fri.       12 

S«L       13 
SLAT.    14 
Mon.     15 

17 
17 
17 

7  10.12 
II  34.00 

15  58.25 

10.986 
11.003 
II.018 

22 
22 

23 

53  49.3 

59     8.3 

4     0.1 

-13.86 

12.73 
11.59 

7  15.76 

6  48.45 
6  20.75 

1. 129 
1. 146 
1. 161 

17  14  25.88 
17  j8  22.44 
17  22  19.00 

17 
17 
17 

20  22.86 
24  47.80 
29  13.04 

11.032 
1 1 .045 
11.057 

23 
23 
23 

8  24.5 
12  21.3 

15  50.4 

-10.44 
9.29 
8.13 

5  52.70 
5  24.32 
4  55.64 

1. 176 
1. 189 
1. 201 

17  26  15.56 
17  30  12.12 
17  34     8.68 

Toes.  \  i6    17 
Wed.     17    17 
Thur.    i8    17 

33  38.55 

38     4.31 
42  30.28 

11.068 
11.078 
11.086 

23 
23 
23 

18  51.7 
21  25.1 

23  30.5 

-  6.97 

5.81 
4.64 

4  26.69 

3  57.49 
3  28.07 

1. 212 
1. 221 
1.230 

17  38     5.24 
17  42     1.80 
17  45  58.36 

FiL       19 

Sat     1 20 
51W.    21 

17 
17 

46  56.44 
51  22.76 
55  49.20 

1 1 .093 
11.099 
II. 103 

23 
23 
23 

25  7.8 

26  16.9 

26  57.8 

-  3.47 
2.29 

—  I. II 

2  58.47 
2  28.71 

I  58.84 

1.237 
1.242 

1.246 

17  49  54.92 

17  53  51.47 
17  57  48.03 

Hoo. 
Toes. 
Wed. 

Thur. 

Pii. 

Sol 

22 
23 

25 
26 

27 

18 
18 
18 

18 
18 
18 

0  15.72 

4  42.29 
9     8.87 

13  35.43 
18     1.93 

22  28.32 

11.106 
II. 108 
1 1. 107 

II. 105 
1 1. 102 
11.097 

23 
23 
23 

23 
23 
23 

27  10.4 

26  54.7 
26  10.6 

24  58.2 

23  17.5 
21     8.6 

+  0.07 
1.25 

2.43 

+  3.61 

4.79 
5.96 

I  28.88 
0  58.87 
0  28.84 

1.249 
1. 251 
1. 251 

1.249 

1.245 
1.240 

18     I  44.59 

18     5  41.15 
18     9  37.71 

0     1. 16 

0  31.10 

1  0.93 

18  13  34.27 
18  17  30.83 
18  21  27.39 

SUN. 
Man. 
Toes. 
Wed. 

28 
29 

30 
31 

18 
18 
18 
18 

26  54.57 
31  20.65 

35  46.50 
40  12.10 

11.090 
11.082 
11.072 
1 1. 061 

23 
23 
23 
23 

18  31.5 

15  26.3 

II  53.0 

7  51.8 

+  7.13 
8.30 

9-47 
10.63 

1  30.62 

2  0.13 
2  29.43 
2  58.48 

1.233 
1.225 

1. 215 

1.204 

18  25  23.95 
18  29  20.51 
18  33  17.07 
18  37  13.63 

Thnr. 

32 

18 

44  37.41 

1 1 .048 

S.23 

3  22.9 

+11.78 

3  27.23 

1. 191 

18  41   10.18 

Note.' 

— ^Thi 
Tin 

t 

e  semidiameter  for  n 
t  sign  ~  prefixed  to 
ions  axe  increuing; 

lean  noon 
the  hourlj 
the  sign- 

may  be  assumed  the 
f  change  of  declinat'( 
k-  indicates  that  sout 

same  as  tl 
}n  indicat 
h  decJinai 

lat  for  apparei 
.es  that  south « 
Lions  are  decre 

It  noon, 
dcclina- 
asing. 

Difif.  for  I  Hour. 

+9^8s6s. 

(Table  III.) 
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III. 
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V 

V 

^A 

« . 

w,5 

^g 

•88 

^1 

ix 

Q 

Q 

I 

335 

2 

336 

3 

337 

4 

338 

5 

339 

6 

340 

7 

341 

8 

342 

9 

343 

lO 

344 

II 

345 

12 

346 

13 

347 

14 

348 

15 

349 

i6 

350 

17 

351 

i8 

352 

19 

353 

20 

354 

21 

355 

22 

356 

23 

357 

24 

358 

25 

359 

26 

360 

27 

361 

28 

362 

29 

363 

30 

364 

31 

365 

32 

366 

THE  SUN'S 


True  Loncittide. 


// 


248   43       1.3 

249  43  53.4 

250  44  46.4 

251  45  40.2 

252  46  34.8 

253  47  30.3 

254  48  26.4 

255  49  23.2 

256  50  20.8 

257  51   19.0 

258  52  17.9 

259  53  17.6 

260  54  17.9 

261  55  19.0 

262  56  20.9 

263  57  23.6 

264  58  27.1 

265  59  31.4 

266  60  36.6 

268  I  42.7 

269  2  49.5 

270  3  57-1 

271  5     5.4 

272  6  14.4 

273  7  23.9 

274  8  33.9 

275  9  44-3 

276  10  54.8 

277  12     5.6 

278  13  16.4 

279  14  27.1 

280  15  37.7 


tf 


42 
43 
43 


13-2 

5.1 

57.9 


44  Si-6 

45  46.1 
4^  41-3 

47  37.2 

48  33.8 

49  31.2 

50  29.3 

51  28.0 

52  27.4 

53  27.6 

54  28.5 

55  30.2 

56  32.6 

57  35.9 

58  40-1 

59  45.1 

0  50.9 

1  57-5 


3 
4 
5 

6 
7 


4-9 

13.1 
21.9 

31.2 
41.0 


8  51. 1 

10  1.5 

11  12.0 

12  22.6 

13  33-1 

14  43.5 


Diff.  for 
z  Hour. 


tf 


52.15 
52.19 
52.23 

52.26 
52.29 
52.32 

52.35 
52.38 
52.41 

52.44 
52.47 
52.50 

52.53 
52.56 

52.59 

52.62 
52.66 
52.70 

52.73 

52.77 
52.80 

52.83 
52.86 
52.89 

52.91 
52.93 
52.94 

52.94 
52.95 
52.95 
52.94 


152.94 


Latitude. 


ff 


-0.51 
0.44 

0.35 

-0.25 

0.14 

—  0.02 

+  O.II 
0.23 

0.34 

+  0.43 
0.49 

0.53 

+  0-54 
0.52 

0.48 

4-0.40 
0.31 
0.20 

-f  0.06 

—  0.07 
0.20 

-0.31 
0.40 

0.47 

-0.52 

0.53 
0.51 

-0.47 
0.40 
0.30 
0.19 

—  0.07 


Loffarithin  of  the 

Radius  Vector  of 

the  Earth. 


9.993  8123 

9.993  7425 
9.993  6743 

9.993  ^8 
9-993  5431 
9.993  4804 

9.993  4197 
9.993  3612 
9.993  3051 

9.993  2514 
9.993  2002 

9.993  1515 

9.993  1055 
9.993  0622 
9.9930217 

9.992  9839 
9.992  9488 

9.992  9163 

9.992  8862 
9.992  8585 
9.992  8330 

9.992  8096 
9.992  7882 
9.992  7686 

9.992  7507 

9.992  7345 
9.992  7200 

9.992  7071 
9.992  6958 
9.992  6863 
9.992  6785 

9.992  6726 


JHS,iot 
I  Hour. 


-2^-4 
28.8 

28.1 

-27.3 
26.5 

25.7 

-24.8 

23.9 
22.9 

—21.9 
20.8 
19.7 

-18.6 

17-5 
16.3 

-«5.2 
14.1 
13.0 

—12.0 
II. I 

I0.2 

-  9-4 
8.6 

7.8 

-  7.1I 
6.4 

5.7 

-  50 

4-3 
3.6 
2.8 

-  2.0 


Mean  Time  of 
Sidereal  Noon. 


h  m    8 

7  19  50.89 

7  15  54.98 

7  II  59.06 

7  8  3.15 

7  4  7.24 

7  o  it.32 

6  56  15.41 

6  52  19.50 

6  48  23.59 

6  44  27.67 

6  40  31.76 

6  36  35.85 

6  32  39.9s 

6  28  44.02 

6  24  4S.11 

6  20  52.20 

6  16  56.28 

6  13  0.37 

6  9  4.46 

6  5  8.54 

6  I  12.65 

5  57  16.72 

5  53  20.80 

5  49  24.89 

5  45  28.98 

5  41  33.06 

5  37  37.15 

5  33  41.24 

5  29  45.32 

5  25  49.41 

5  21  53.50 

5  17  57.58 


N0T8. — ^The  longitudes  in  the  column  I  are  referred  to  the  true  equitaox  of  their  own  date, 
while  those  in  the  column  X'  are  referred  to  the  mean  equinox  of  the  beginning  ai 
the  Besselian  fictitious  year. 


Dtn.  for  X  Hoiir» 

— 9*.8a96. 
(Table  H.) 
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a 

0 

t 


THE  MOON'S 


SEMTDIAMBTBR. 


HORIZONTAL  PARALLAX. 


UPPER  TRANSIT. 


AGB. 


I 

2 

3 

4 
5 


10 

II 

12 

15 

i6 

17 
i8 

19 

20 
21 

22 

23 
24 

25 
26 

27 

28 
29 

30 
31 

32 


Nocm. 


## 


15  27.5 
15  154 
15     4.9 

14  5^-^ 
14  51.0 

6 1  14  48.3 

7 1 14  48.3 
I  8|i4  5I.I 

9 1  14  56.3 


15  3-4 
15  II-9 
15  21. I 

15  30.5 
15  39-5 
15  47.5 

15   54-4 

15  59-9 

16  4.2 


16 
16 
16 

16 
16 
16 


7-2 

9.^ 
9.8 

9.2 

7-3 
3.6 


15  58.1 

15  50.9 
15  42.0 

15  32.2 
15  21.9 
15  II-9 
15     30 

14  55.7 


1iidiiig:ht. 


Noon. 


ft 


tt 


5  21.3 

5  9-9 
5    0.4 

4  53.5 

4  49.3 
4  48.0 

4  49  4 
4  53  4 

4  59.6 

5  7.5 
5  16.4 
5  25.8 

5  35.1 
5  43.6 

5  511 

5  57.3 

6  2.2 

6     5.8 

6  8.3 
6  9.6 
6     9.7 

6  8.5 
6  5.6 
6     I.I 

5  54.7 
5  466 
5  37.2 


27.0 
16.8 


5 
5 

5     7.3 
4  59.1 


14  52.9 


56  38.12 
55  53.60 
55  15.05 

54  44.78 
54  24.20 
54  14.08 

54  14.44 
54  24.62 

54  43.54 

55  9.59 

55  40.73 

56  14.69 

56  49.16 

57  22.03 

57  51.58 

58  16.74 
5837.10 

58  52.68 

59  3.75 
59  10.64 

59  13.30 

59  11.34 
59  398 
58  50.52 

58  30.41 
58  3.75 
57  31.45 

56  55.26 
56  17.52 
55  40.92 
55  8.14 

5441.52 


Diff.  for 
I  Hour. 


»i 


-1.938 

1.749 
1.446 

-1.067 

0.644 

-0.201 

+0.226 
0.615 
0.949 

+1.206 

1.372 
1. 44 1 

+X-415 
1.310 
1. 145 

+0.949 

0.747 
0.552 

+0.373 

0.30I 
+0.018 

-0.189 
0.429 
0.698 

-0.978 
1.237 
1.442 

-1-557 
1.569 

1.462 

1.253 

-0.950 


Midniffht. 


// 


56  15.29 

55  33.41 
54  58.77 

54  33.22 
54  17.81 
54  12.98 

54  18.36 
54  33.08 

54  55.79 

55  24.66 

55  57.50 

56  32.01 

57  5.91 

57  37.30 

58  4.75 

58  27.53 
58  45.47 

58  58.75 

59  I'l"^ 
59  12.52 
59  12.94 

59  8.38 
58  58.06 
5841.31 

58  17.86 
57  48.22 
57  13.70 

56  36.42 
55  58.90 
55  23.90 
54  53.92 

5431.18 


Diff.  for 
I  Hour. 


Meridian  of 
Greenwich. 


n 


-1.859 

I.6IO 
1.264 

-0.858 
-0.422 
+0.016 

+0.426 

0.791 

1.089 

+I.30I 
I.4I8 
1.440 

+1.373 

1.233 
1.049 

+0.848 
0.649 
0.460 

+0.287 
+0.111 
>.o8o 

.306 
0.560 
0.838 

-1. 113 

1-349 
1.512 

-1-577 
1.530 
1-370 
1. 113 

—0.770 


h      m 
3     6.5 

3  57.8 

4  44.5 


27.5 

7.8 

46.8 

25.6 

5.5 

8  47.6 

9  33.1 

0  22.8 

1  16.7 


5 
6 

6 

7 
8 


2 

3 
4 

5 

5 
6 


14.2 
13.2 
11.5 

7-3 
59.8 

49-4 


7  37.2 

8  24.6 

9  12.8 


20  3.4 

20  57.3 

21  54.7 

22  54.5 

23  54.7 
6 

0  52.6 

1  46.5 

2  35.8 

3  20.8 

4  2.6 


Diff.  for 
I  Hour. 


Noon. 


m 
2.24 

2.04 

1.86 

1.73 
1.64 

1.61 

1.63 
1.70 
1.82 

1.98 
2.16 

2.33 

2.44 
2.46 

2-39 

2.26 
2.12 
2.02 

1.97 
1.98 
2.05 

2.17 
2.32 

2.45 

2.52 
2.48 


2.34 
2.15 

1.96 

1.80 

1.69 


d 
3.4 
4.4 
5.4 

6.4 

7.4 
8.4 

9.4 
10.4 

1 1.4 

12.4 

13.4 
14.4 

15.4 
16.4 

17.4 

18.4 
19.4 
20.4 

21.4 
22.4 

23.4 

24.4 

25.4 
26.4 

27.4 
28.4 

29.4 

0.9 
1.9 
2.9 
3.9 

49 
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DECEMBER,  1913. 


V. 


GREENWICH  MEAN  TIME. 


THE  MOON'S  RIGHT  ASCENSION  AND  DECLINATION. 


Diflf, 

Diflf. 

Diff. 

Diff. 

Hour. 

Right  Ascension. 

for 

Declination. 

for 

Hour. 

Right  Ascension. 

for 

DedinatioxL 

for 

I  Min. 

z  Min. 

, 

X  Min. 

iMiiu 

MONDAY  I. 

WEDNESDAY  3. 

h     m       8 

8 

0         t             tf 

>. 

h     m       8 

8 

0       t          m 

H 

O 

19  38  36.57 

a. 3483 

S.25  51  55.7 

6.863 

0 

21  22  42.41 

X.9987 

S.  18  15  41. 1 

IX.  610 

I 

19  40  57.24 

a. 3408 

25  44  59-9 

6.996 

I 

21  24  42.14 

1.9923 

18     4     2.5 

11.677 

2 

19  43  17.46 

2.3333 

25  37  56.2 

7.127 

2 

21  26  41.49 

X.9861 

17  52  19.9 

11.74a 

3 

19  45  37.23 

a. 3238 

25  3044.7 

7'9i7 

3 

21  28  40.47 

1.9799 

17  40  33.5 

11.806 

4 

1947  56.55 

a. 3183 

25  23  25.4 

7.386 

4 

21  30  39.08 

1.9738 

17  28  43.2 

11.869 

5 

19  50  15.42 

2.3107 

25  15  58.4 

7.513 

5 

21  32  37-33 

1.9678 

17  16  49.2 

IX.931 

6 

19  52  33.83 

a.  3031 

25    8  23.9 

7.638 

6 

21  34  35.22 

X.9618 

17     451.5 

xx.99a 

7 

19  54  51.79 

a. 8935 

25    041.9 

7.761 

7 

21  36  32.75 

1-9559 

16  52  50.2 

12.052 

S 

19  57    9.29 

2.2878 

24  52  52.6 

7.883 

8 

21  38  29.93 

1. 9501 

16  40  45.3 

12. Ill 

9 

19  59  26.33 

a. 9803 

24  44  55.9 

8.005 

9 

21  40  26.76 

1.9443 

16  28  36.9 

12.168 

lO 

20    I  42.92 

a. 2727 

24  36  52.0 

8.124 

10 

21  42  23.25 

X.9387 

16  16  25.1 

I2.M4 

II 

20    3  59.05 

a.a650 

24  28  41.0 

8.242 

II 

21  44  19.40 

1.9330 

16     4  lO.O 

12.280 

12 

20    6  14.72 

a.a573 

24  20  23.0 

8.358 

12 

21  46  15.21 

1.9274 

15  51  51-5 

ia.3S5 

13 

20    8  29.93 

2.2497 

24  II  58.0 

8.473 

13 

21  48  10.69 

X.9219 

15  39  29-8 

12.388 

14 

20  10  44.68 

a.a42o 

24    3  26.2 

8.586 

14 

21  50     5.84 

X.9166 

1527    4.9 

12.441 

15 

20  12  58.97 

a.2344 

23  54  47-6 

8.698 

15 

21  52     0.68 

1.9113 

15  14  36.9 

X2.49a 

i6 

20  15  12.81 

a.a268 

23  46    2.4 

8.809 

16 

21  53  55.20 

X.9060 

15    2    5.9 

12.54a 

17 

20  17  26.19 

a.  a  192 

23  37  10.6 

8.918 

17 

21  55  49.40 

X.9008 

1449  31.8 

12.39a 

i8 

20  19  39.  n 

t.azi5 

23  28  12.3 

9.025 

18 

21  57  43.29 

1.8957 

14  36  54.8 

X2.640 

19 

20  21  51.57 

a.aQ39 

23  19    7-6 

9. 131 

19 

21  59  36.88 

1.8907 

14  24  15.0 

12.668 

20 

2024    3. 58 

a.X963 

23    9  56.6 

9.336 

20 

22      I  30.17 

i.«857 

14  II  32.3 

12.735 

21 

ao  26  15.13 

2.1888 

23    039.3 

9-339 

21 

22     3  23.17 

1.8806 

13  58  46.8 

X2.781 

22 

20  28  26.23 

a.x8i3 

22  51  15.9 

9.44X 

22 

22     5  15.88 

I. 8761 

13  45  58.6 

X2.825 

23 

20  30  36.88 
TU 

a. 1737 

ESDA 

S.22  41  46.4 

9.541 

23 

22     7     8.30 
THl 

1.8713 

[JRSD- 

S.1333    7.8 
AY  4. 

Z2.868 

0 

20  32  47-07 

2.X662 

S.22  32  II.O 

9-«39 

0 

22     9     0.44 

1.8667 

S.  13  20  14.4 

12.91X 

I 

20  34  56.82 

a. 1587 

22  22  29.7 

9.737 

I 

22  10  52.31 

Z.8622 

13    7  18.5 

X2.953 

2 

20  37    6.12 

a.ijza 

22  12  42.6 

9.833 

2 

22  12  43.90 

X.8576 

12  54  20.0 

12.99S 

3 

20  39  14-97 

2.X438 

22     2  49.7 

9.928 

3 

22  14  35-22 

X.8532 

12  41  19. 1 

13.035 

4 

20  41  23.38 

a.x365 

21  52  51.2 

xcoai 

4 

22  16  26.28 

1.8489 

12  28  15.8 

13.074 

5 

20  43  31.35 

2.X299 

21  42  47.2 

zo.zxa 

5 

22  18  17.09 

1.8447 

12  15  10.2 

X3.XX2 

6 

20  45  38.88 

2.12X8 

21  32  37.7 

xo.ao3 

6 

22  20     7.64 

1.8404 

12     2     2.3 

13.150 

7 

20  47  45-97 

2.1x46 

21  22  22.8 

Z0.293 

7 

22  21  57.94 

1.8363 

II  48  52.2 

13.187 

8 

20  49  52.63 

2.X073 

21   12     2.6 

xo.  38Z 

8 

22  23  48.00 

1.8323 

II  3539.9 

13-223 

9 

20  51  58.85 

a.xooa 

21      I  37.1 

10.467 

9 

22  25  37.82 

1.8283 

II  22  25.4 

13.258 

10 

20  54    4.65 

a. 0931 

20  51      6.5 

XO.552 

10 

22  27  27.40 

X.8244 

II      9     8.9 

13. 39a 

II 

20  56  10.02 

a. 0660 

20  40  30.8 

10.636 

II 

22  29  16.75 

1.8207 

10  55  50.3 

13.326 

12 

20  58  14.97 

a.0790 

20  29  50.2 

X0.7X8 

12 

22  31      5.88 

I. 8170 

10  42  29.8 

13.358 

13 

21     0  19.50 

a.o7ao 

20  19     4.6 

X0.800 

13 

22  32  54.79 

1.8133 

1029    7.3 

13.390 

14 

21      2  23.61 

2.0630 

20    8  14.2 

X0.879 

14 

22  34  43-48 

1.8098 

10  15  43.0 

13.421 

15 

21     4  27.30 

a.058x 

19  57  19. 1 

10.958 

15 

22  36  31.97 

1.8064 

10    2  16.8 

13.45a 

16 

21     6  30.58 

2.0513 

19  46  19.3 

XX. 036 

16 

22  38  20.25 

X.8030 

9  48  48.8 

13.481 

17 

21      833.45 

a.  0445 

19  35  14.9 

II. 112 

17 

22  40     8.33 

1.7997 

9  35  19- 1 

13.509 

18 

21    10  35.92 

a.  0378 

19  24  5.9 

II. 186 

18 

22  41  56.21 

1.7964 

9  21  47.7 

13.537 

19 

21   12  37.99 

a.03xa 

19  12  52.5 

IX.260 

19 

22  43  43.90 

1.7933 

9    8  14.6 

13.563 

20 

21   14  39.66 

8.0245 

19  1 34.7 

11.333 

20 

2245  31.41 

1.7903 

8  54  39.9 

13. 591 

21 

21   16  40.93 

a. 0179 

18  50  12.6 

XX.404 

21 

22  47  18.73 

1.7873 

841    3.7 

13.617 

22 

21    18  41.81 

a.0114 

18  38  46.2 

11.474 

22 

22  49      5.88 

1.7844 

8  27  25.9 

13.642 

23 

21  20  42.30 

2.0050 

18  27  15.7 

11. 542 

23 

22  50  52.86 

1.7816 

8  13  46-7 

13.666 

24 

21  22  42.41 

1.9987 

S.I8  15  41. 1 

II. 610 

24 

22  52  39.67 

1.7788 

S.   8    0    6.0 

i3.«9 

VI. 
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GREENWICH  MEAN  TIME. 


THE  MOON'S  RIGHT  ASCENSION  AND  DECLINATION. 


Diif. 

Diil. 

Diff. 

Diff. 

Hour. 

Biieht  Aicantion. 

for 
xMio. 

Declination. 

for 
xMin. 

Hoar. 

Right  Aacanaioa 

for 
X  Min. 

Dodinatioa 

for 
X  Min. 

Fl 

RIDA^ 

fs- 

SUNDAY  7. 

h    m        8 

8 

•      f        *» 

«v 

h     in       8 

8 

Of           w 

m 

O 

22  52  39.67 

1.7788 

S.   8    0    6.0 

13.689 

0 

0  16  25.23 

1.7419 

N.  3  11  11.9 

14.03a 

I 

22  54  26.32 

x.TTfia 

7  46  24.0 

13.71a 

I 

0  18     9.78 

1.7431 

3  25  13-6 

14.023 

2 

22  56  12.81 

1.7736 

7  32  40.6 

13.734 

2 

0  19  54.40 

1.7443 

3  39  14-7 

14.01s 

3 

2257  59.15 

x.77xa 

7  18  55.9 

13.756 

3 

0  21  39.10 

1.7457 

3  53  15.2 

14.003 

4 

22  59  45.35 

1.7687 

7    5    9.9 

13.777 

4 

0  23  23.88 

1.7471 

4    7  15.1 

13.993 

5 

23      I  31.40 

1.7663 

6  51  22.7 

13.796 

5 

025     8.75 

1.7486 

4  21  14.4 

13.982 

6 

23    3  17.31 

1.764X 

6  37  34.4 

13.8x5 

6 

0  26  53.71 

I.75O8 

4  35  12.9 

13.969 

7 

23    5    3.09 

1.76x9 

6  23  44.9 

13.834 

7 

0  28  38.77 

i.75«8 

4  49  10.7 

13.957 

8 

23    648.74 

1.7598 

6    954.3 

13.85a 

8 

0  30  23.93 

1.7536 

5    3    7.7 

13.943 

9 

23    834.27 

1.7578 

556    2.7 

XS.868 

9 

0  32     9.20 

1.7554 

5  17    3.9 

13.9*9 

lO 

23  10  19.68 

1.7559 

5  42  10. 1 

13.885 

10 

0  33  S4.58 

1.7573 

5  30  59.2 

13.914 

II 

23  12    4.98 

i.754« 

5  28  16.5 

13.901 

II 

0  35  40.08 

1.7593 

5  44  53.6 

13.899 

12 

23  13  50.17 

1.75*3 

5  14  22.0 

13.916 

12 

0  37  25.69 

1.76x3 

55847.1 

13.883 

13 

23  15  35.26 

1.7506 

5    0  26.6 

13.931 

13 

039  11.43 

1.7634 

6  12  39.5 

X3.866 

H 

23  17  20.24 

1.7489 

4  46  30.3 

13.945 

14 

0  40  57.30 

1.7656 

6  26  31.0 

13.849 

15 

23  19    5.13 

1.7474 

4  32  33.2 

13.958 

15 

0  42  43.30 

1.7679 

6  40  21.4 

13.830 

i6 

23  20  49.93 

1.7459 

4  18  35.3 

13.971 

16 

0  44  29.45 

1.7703 

6  54  10.6 

X3.81X 

X7 

23  22  34.64 

1.7446 

4    436.7 

13.98a 

17 

0  46  15.74 

^•Tm 

7    758.7 

13.791 

i8 

23  24  19.28 

1.7433 

3  50  37.4 

13.993 

18 

048    2.17 

i'7759 

7  21  45.5 

13.770 

19 

23  26    3.84 

1.7421 

3  36  37.5 

14.003 

19 

0  49  48.76 

1.7778 

7  35  3I.I 

13.749 

20 

23  27  48.33 

1.7410 

3  22  37.0 

14.0x3 

20 

0  51  35.51 

1.7805 

7  49  15-4 

13.717 

21 

23  29  32.76 

1.7400 

3    835.9 

14.083 

21 

0  53  22.42 

1.783a 

8    2  58.3 

13.704 

22 

2331  17.13 

1.7390 

2  54  34.2 

14.033 

22 

055    9-49 

1.7860 

8  16  39.9 

13.68X 

23 

23  33    1.44 

1.7381 

S.  2  40  32.0 

14.040 

23 

0  56  56.74 

1.7890 

N.  8  30  20.0 

13.656 

SATl 

URDA 

Y6. 

M( 

)NDA 

Y8. 

O 

23  34  45.70 

1.7373 

S.  2  26  29.4 

14.047 

0 

05844.17 

1.7900 

N.  8  43  58.6 

13.631 

I 

23  36  29.91 

1.7366 

2  12  26.4 

14.053 

I 

1    031.78 

1.7930 

8  57  35.7 

13.605 

2 

23  38  14.09 

1.7360 

I  58  23.0 

14.060 

2 

I    2  19.57 

1.7981 

9  II  11.2 

13.578 

3 

23  39  58.23 

1.7354 

I  44  19.2 

14.066 

3 

1    4    7.55 

1.80x3 

9  24  45- 1 

13.551 

4 

23  4X  42.34 

1.7349 

I  30  15. 1 

14.070 

4 

I    555.72 

1.8045 

9  38  17.3 

13.513 

5 

23  43  26.42 

1.7345 

I  16  10.8 

14.074 

5 

I    744.09 

X.8079 

9  51  47.8 

13*494 

6 

23  45  10.48 

1.734a 

I     2     6.2 

14.078 

6 

I    932.67 

1.81x4 

10    5  16.6 

13.464 

7 

23  46  54.5a 

1.7339 

048      1.5 

14.081 

7 

I  II  21.46 

X.8X49 

10  18  43.5 

13.433 

8 

23  48  38.55 

1.7338 

0  33  56.5 

14.083 

8 

I  13  10.46 

I. 8184 

10  32    8.6 

13.401 

9 

23  50  22.57 

1.7337 

0  1951.5 

X4.084 

9 

I  14  59.67 

x.82ai 

10  45  31.7 

13.368 

lo 

23  52    6.59 

1.7337 

S.  0    5  46.4 

14.085 

10 

I  16  49.11 

1.8258 

10  58  52.8 

13-335 

II 

23  53  50.61 

1.7338 

N.  0    8  18.7 

14.086 

II 

I  18  38.77 

x.8a97 

II  12  II. 9 

13.301 

12 

23  55  34.64 

1.7339 

0  22  23.9 

14.086 

12 

I  20  28.67 

1.8336 

II  25  29.0 

13.167 

13 

23  57  18.68 

1.7341 

0  36  29.0 

14.084 

13 

I  22  18.80 

1.8375 

II  38  43.9 

13.931 

14 

23  59    2.73 

1.7344 

0  50  34.0 

14.083 

14 

I  24     9.17 

1.8415 

11  51  56.7 

13.194 

15 

0    046.81 

1.7348 

I    439.0 

14.08^ 

15 

I  25  59.78 

1.8456 

12    5    7.2 

13.157 

i6 

0    2  30.91 

1.7353 

I  18  43.8 

14.078 

16 

I  27  50.64 

1.8498 

12  18  15.5 

13*118 

17 

0    4  15.04 

1.7358 

I  32  48.4 

14.074 

17 

I  2941.75 

1.8540 

12  31  21.4 

13.078 

i8 

0    5  59.21 

1.7365 

I  46  52.7 

X4.070 

18 

I  31  33.12 

1.8583 

12  44  24.9 

X3.038 

19 

0    743.42 

1.737a 

2    0  56.8 

X4.066 

19 

I  33  24.75 

1.8627 

12  57  26.0 

X2.997 

ao 

0    9  27.67 

1.7380 

2  15    0.6 

X4.060 

20 

I  35  16.65 

X.8673 

13  10  24.6 

12.955 

21 

0  II  11.97 

1.7388 

2  29    4.0 

14.054 

21 

I  37    8.81 

1.8717 

13  23  20.6 

19.9x1 

22 

0  12  56.33 

1.7398 

243    7.1 

14.047 

22 

I  39     1-25 

1.87^ 

13  36  14.0 

X3.868 

23 

0  14  40.75 

1.7408 

2  57    9.7 

14.040 

23 

I  40  53.97 

1.8809 

1349    4.7 

12.803 

34 

0  16  25.23 

1.74x9 

N.  3  II  II. 9 

i4.osa 

24 

I  42  46.96 

1.8856 

N.14    I  52.7 

12.777 
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VII. 


GREENWICH  MEAN  TIME. 


THE  MOON'S  RIGHT  ASCENSION  AND  DECLINATION. 


Dflr. 

Diff. 

Diff. 

"^- 

Hour. 

Right  3Uc«ntio&. 

for 

DdclIilAtibn. 

for 

Hour. 

RlgfatAtcenslon. 

fot 

IM^UamtfoiL 

xMin. 

xMin. 

xMin. 

xMin. 

TUESDAY  9. 

THURSDAY  11. 

h     m       8 

8 

•          t          w 

M 

h     m       8 

8 

•      «      « 

m 

O 

I  42  46.96 

X.8856 

N.I4    I  52.7 

".777 

0 

3  19  53.33 

8,x78i 

N.«3    1  26.6 

9.»43 

I 

I  44  40.24 

l.«905 

14  14  37.9 

12.730 

I 

3  22    4.22 

9.1850 

23  10  58.  i 

9.^38 

7, 

I  46  33.82 

1.8954 

14  27  20.3 

X2.68a 

2 

3  24  15.53 

2.>9t0 

23  19  43.4 

9.^3 

3 

I  48  27.69 

1.9003 

1439  59.7 

X2.633 

3 

3  26  27.26 

2.1989 

23  iS  42.2 

8.^96 

4 

I  50  21.86 

1.^053 

14  52  36.2 

12.583 

4 

3  28  39.40 

2.20^ 

23  37  34.5 

8.^17 

5 

I  52  16.33 

i.9«<H 

15    5    9.6 

12.532 

5 

3  30  51.96 

s  2128 

23  46  «0.2 

8.707 

6 

I  54  1 1.  II 

1.9ZJ6 

15  17  40.0 

12.480 

6 

3  33    4.93 
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14  28  17.5 

X4.625 

22 

II  39    6.07 

2.07x0 

I  41  30.6 

X6.767 

«3 

9  59  49.06 

2.1842 

N.14  13  37.6 

14.705 

23 

II  41  10.32 

a.  0707 

N.  I  24  44.3 

16.777 

THl 

JRSD/ 

VY  18. 

SAT 

VRDA 

lY  20. 

O 

10    I  59.98 

2.1800 

N.13  58  53.0 

X4.783 

0 

II  43  14.56 

2.0705 

N.I    757.4 

16.765 

I 

10    4  10.66 

a. 1759 

1344    3-7 

14. 858 

I 

II  45  18.78 

a.  0703 

0  51  10. 1 

16.791 

2 

10    6  21.09 

a.1718 

13  29    9-9 

14.933 

2 

II  47  23.00 

a.  0703 

0  34  22.5 

16.796 

3 

10    8  31.28 

2.1679 

13  14  "-7 

15. 006 

3 

II  49  27.22 

a.0704 

0  17  34-6 

16.800 

4 

10  10  41.24 

2.1640 

12  59    9.2 

15.078 

4 

II  51  31-45 

2.0705 

N.  0    046.5 

16.803 

5 

10  12  50.96 

2.1601 

1244    2.4 

15.148 

5 

II  53  35-68 

a.  0707 

S.  0  16    1.7 

X6.803 

6 

10  15    0.45 

2.X563 

12  28  51.5 

X5.216 

6 

II  55  39-93 

2.071X 

0  32  49-9 

X6.803 

7 

10  17    9.72 

a.x527 

12  13  36.5 

15.283 

7 

II  57  44-21 

2.07x5 

049  38.1 

X6.808 

8 

10  19  18.77 

2.1490 

II  58  17.5 

15.348 

8 

II  5948.51 

2.0720 

I    6  26.1 

16.798 

9 

10  21  27.60 

a.M55 

II  42  54-7 

X5.413 

9 

12    I  52.85 

2.0727 

I  23  13.8 

16.793 

lO 

10  23  36.23 

2.1421 

II  27  28.0 

15.476 

10 

12    3  57.23 

a.0733 

I  40    1.2 

X6.787 

II 

10  25  44.65 

2.X385 

II  II  57.6 

"5-537 

II 

12    6    1.65 

2.0742 

I  56  48.3 

X6.780 

12 

10  27  52.85 

«.iS5i 

10  56  23.6 

"5.597 

12 

12    8    6.13 

2.0751 

2  13  34-8 

16.770 

13 

10  30    0.86 

a. 1319 

10  40  46.0 

15.655 

13 

12  10  10.66 

a. 0760 

2  30  20.7 

X6.760 

M 

10  32    8.68 

2.Z287 

10  25    5.0 

15. 711 

14 

12  12  15.25 

2.0771 

2  47    6.0 

X6.758 

15 

10  34  16.31 

a. X256 

TO    9  20.6 

15.767 

15 

12  14  19.91 

2.0783 

3    3  50.5 

16.735 

i6 

10  36  23.75 

2.1225 

9  53  33.0 

X5.82X 

16 

12  16  24.65 

2.0796 

3  20  34.2 

X6.720 

17 

10  38  31.01 

2.1196 

93742.2 

15.873 

17 

12  18  29.46 

a.  0809 

3  37  16.9 

x6,703 

i8 

10  40  38.10 

2. I 167 

9  21  48.3 

15.9*4 

18 

12  20  34.36 

2.0824 

3  53  58.6 

16.686 

19 

10  42  45.02 

2.x 139 

9    5  51-3 

15.974 

19 

12  22  39.35 

2.0839 

4  10  39.2 

16.667 

20 

104451.77 

2.XXI2 

8  49  51-4 

16.022 

20 

12  24  44.43 

2.0855 

4  27  18.7 

X6.647 

21 

10  46  58.36 

2.1086 

8  33  48-7 

16.068 

21 

12  26  49.61 

2.0873 

4  43  56.8 

16.624 

22 

10  49    4.80 

2.1060 

8  17  43.2 

16.113 

22 

12  28  54.90 

2.089X 

5    033.6 

X6.602 

23 

10  51  11.08 

2.1035 

8    I  35.1 

X6.157 

23 

12  31    0.30 

2.09x0 

5  17    9.0 

16.577 

24 

10  53  17.22 

a. X012 

N.  7  45  24.4 

16.199 

24 

1333    5.82 

2.0930 

S.  5  33  42.8 

16.550 

X. 
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GREENWICH  MEAN  TIME. 


THE  MOON'S  RIGHT  ASCENSION  AND  DECLINATION. 


Diff. 

Diflf. 

• 

DifiE. 

Diff. 

Hour. 

Right  Ascension. 

for 
I  Min. 

Declination. 

for 
X  Min. 

Honr. 

Right  Ascension. 

for 
X  Min. 

Declination. 

for 
xMhi. 

su 

NDAY 

21. 

TUESDAY  23. 

h     m       s 

s 

Of                M 

m 

h     m       8 

8 

oil* 

m 

O 

la  33     5-82 

a.  0950 

s.  53342.8 

X6.550 

0 

14  17  26.39 

2.28x8 

S.I749  1.9 

13.489 

I 

12  35  11.46 

a.095x 

5  50  15.0 

z6.5aa 

I 

14  19  43.46 

9.2879 

18      2  28.2 

13.387 

2 

la  37  17.23 

a. 0973 

6    645.4 

16.493 

2 

14  22     0.86 

2.9927 

18  15  48.3 

i3.a83 

3 

12  39  23.14 

9.0996 

6  23  14.1 

16.462 

3 

14  24  18.59 

2.2983 

18  29     2.1 

^3'^77 

4 

12  41  29.18 

2.X019 

6  39  40.9 

X6.430 

4 

14  26  36.64 

a. 3037 

1842     9.5 

13.069 

5 

X*  43  35.37 

a,xo44 

656    5.7 

16,396 

5 

14  28  55.03 

9.309a 

18  55  10.4 

X3.960 

6 

12  45  41.71 

3.1069 

7  la  28.4 

x6.s6o 

6 

14  31  13.75 

«.3X47 

X9    8    4.7 

X3.850 

7 

la  47  48.20 

«.i095 

7  a8  48.9 

X6.323 

7 

14  33  32.80 

a.3ao3 

19  20  52.4 

X2.737 

8 

12  49  54.85 

3.xxa3 

7  45    7.2 

Z6.286 

8 

14  35  52.19 

a.3a59 

19  33  33.2 

X3.6a5 

9 

la  52    1.67 

9.XZ50 

8    I  23.2 

X6.247 

9 

14  38  II. 91 

a. 3314 

19  46    7.2 

X3.508 

xo 

12  54    8.65 

2.1176 

8  17  36.8 

16.905 

10 

14  40  31.96 

a. 3370 

19  58  34.2 

X9.39X 

ZI 

la  56  15.81 

a.zio9 

8  33  47.8 

16.X62 

II 

14  42  52.35 

a.34a7 

20  10  54.1 

X9.a7» 

12 

12  58  23.16 

a.iS40 

8  49  56.3 

X6.Z18 

12 

14  45  13.08 

a. 3483 

ao  23    6.9 

za.159 

13 

13    0  30«69 

s.i«7x 

9    6    2.0 

X6.073 

13 

144734.15 

t.3539 

20  35  12.4 

X9.03O 

14 

13    238-41 

1.1303 

9  22    5.0 

X6.026 

14 

14  49  55.55 

a* 3595 

20  47  10.5 

XX.907 

15 

13    446.33 

a. 1336 

938    5.1 

X5.977 

15 

14  52  17.29 

a. 365a 

ao  59    1.2 

xx.78a 

i6 

13    6  54.44 

a. 1370 

9  54    2.a 

X5.996 

16 

14  54  39.37 

9.3708 

21  10  44.3 

XX.  655 

17 

13    9    2.76 

«.x40i 

xo    9  56.  a 

15.874 

17 

14  57    1.78 

3.3763 

21  22  19.8 

xx.5a7 

i8 

13  II  11.29 

8.1440 

10  35  47.1 

X5.821 

18 

14  59  24. 53 

9.38x9 

ai  33  47.6 

XX. 397 

X9 

13  13  20.04 

a.X476 

xo  41  34.7 

15.766 

19 

15    I  47.61 

•.3875 

21  45    7.5 

xx.a66 

20 

13  15  29.00 

a.x5i3 

xo  57  19.0 

X5.7XO 

ao 

15    4  ".03 

3.393X 

ai  56  19.5 

XX. 133 

ai 

13  1738.19 

a.x55x 

XI  12  59.9 

X5.652 

21 

15    634.78 

3.3987 

aa    7  23.5 

XX.OOO 

aa 

13  19  47.61 

a.x59o 

II  a8  37.2 

X5.59a 

22 

15    8  58.87 

9.404* 

aa  18  19.4 

X0.864 

^3 

13  21  57.27 

a.x6a9 

S.  II  44  10.9 

X5.53a 

23 

15  II  23.28 

a. 4097 

S.aa  29    7.2 

icyar 

MO 

>NDA\ 

r  22. 

WEDN 

ESD^ 

lY  24. 

o 

1334    7.16 

a. 1669 

S.  II  59  41.0 

15.469 

0 

15  13  48.03 

*.415« 

S.aa  39  46.7 

X0.588 

I 

13  26  17.30 

a.x7io 

12  15    7.2 

X5.404 

I 

15  16  13.10 

3.4306 

aa  50  17.8 

X0.448 

a 

13  a8  27.68 

a.i75x 

12  30  29.5 

X5.338 

a 

15  18  38.50 

3.4960 

a3    0  40.4 

10.306 

3 

13  30  38.31 

a. 1793 

la  45  47.8 

15.979 

3 

15  21    4.22 

a.43X3 

23  10  54.5 

X0.X63 

4 

13  32  49.20 

a. 1837 

X3    I    a.o 

15.203 

4 

15  23  30.26 

a.  4366 

23  20  59.9 

XCOlS 

5 

13  35    0.35 

a.x88x 

13  16  12.1 

X3.X32 

5 

15  25  56.61 

a.4418 

23  30  56.7 

9.87a 

6 

1337  11.77 

t.z9as 

13  31  17.9 

X5.060 

6 

15  28  23.28 

«.447« 

23  40  44.6 

9.725 

7 

13  39  23.45 

a.x969 

13  46  19.3 

X4.987 

7 

15  30  50.27 

a.45«3 

23  50  23.7 

9.577 

8 

13  41  35.40 

a.aox4 

14    I  16.3 

14.912 

8 

15  33  17.56 

a.4574 

23  59  53.8 

9.4a7 

9 

13  43  47.62 

3.ao6x 

14  16    8.7 

14.834 

9 

153545.16 

9.4694 

24    9  14.9 

9.275 

lO 

1346    0.13 

a.aioS 

14  30  56.4 

X4.756 

10 

15  38  13.05 

9.4674 

24  18  a6.8 

9.xaa 

II 

13  48  12.92 

a.ai55 

14  45  39.4 

14.677 

II 

15  40  41.25 

a.47a4 

24  27  29.5 

8.968 

12 

13  50  25.99 

a.  2203 

15    0  17.6 

X4.595 

la 

1543    9.74 

2.4773 

a4  36  23.0 

8.8x3 

13 

13  52  39.35 

a.aaja 

15  14  50.8 

14.511 

^3 

15  45  38.52 

3.4831 

2445    7.1 

8.657 

14 

13  54  53.01 

2.330a 

15  29  18.9 

X4.426 

14 

1548    7.59 

9.4868 

24  53  41.8 

8.498 

15 

13  57    6.97 

a.aasi 

15  43  41.9 

14.340 

15 

15  50  36.94 

9.4914 

25    2    6.9 

8.339 

l6 

13  59  21.22 

a.a40x 

15  57  59.7 

14.252 

16 

15  53    6.56 

a. 4959 

25  10  22.5 

8.179 

I? 

14     I  35.78 

a.a45a 

16  12  12. 1 

14.162 

17 

15  55  36.45 

a.  5004 

25  18  28.4 

8.0x7 

i8 

14    3  50.64 

2.a503 

16  26  19.1 

14.071 

18 

15  58    6.61 

2.5048 

25  26  24.5 

7.854 

19 

Z4    6    5.81 

a. 2555 

16  40  20.6 

13.978 

19 

16    0  37.03 

2.5091 

25  34  10.9 

7.691 

ao 

14    8  21. 30 

2.9607 

16  54  16.5 

13.884 

20 

16    3    7.70 

3.5x3a 

25  41  47.4 

7.5a6 

21 

14  10  37.10 

2.2659 

17    8    6.7 

13.788 

21 

16    5  38.62 

a. 5173 

25  49  14.0 

7.36X 

22 

14  12  53.21 

2.27x2 

17  21  51. 1 

13.690 

22 

16    8    9.78 

9.59x3 

25  56  30.7 

7.X94 

»3 

14  15    9.64 

2.2765 

17  35  29.5 

13.591 

23 

x6  10  41.18 

9.5353 

26    3  37.3 

7.025 

24 

14  17  26.39 

a.a8x8 

S.1749    1.9 

X3.489 

24 

16  13  12.81 

9.5990 

S.26  10  33.7 

6.856 
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GREENWICH  MEAN  TIME. 


THE  MOON'S  RIGHT  ASCENSION  AND  DECLINATION. 


Diff. 

Diff. 

L 

DifL 

Diff. 

Hour. 

Right  Asceoftion. 

for 

DrJination. 

Cor 

Hoar. 

Right  Ascenaion. 

for 

DecUxution. 

for 

xUio. 

xMin. 

xMixi. 

x  Min. 

THURSDAY  25. 

SATURDAY  27. 

h    m        8 

8 

0        *            m 

ft 

h     m      8 

8 

or            M 

m 

0 

16  13  12.81 

a. sago 

S.26  10  33.7 

6.856 

0 

18  16  20.00 

a. 54x4 

S.28  14     2.1 

1.758 

I 

16  15  44.66 

a-53V 

26  17  20.0 

6.686 

I 

18  18  52.38 

a.  5378 

28  12  II. 3 

X.933 

2 

16  18  16.73 

a. 536a 

26  23  56.0 

6.515 

2 

18  21  24.54 

a. 534a 

28  10  10. 1 

8.XO7 

S 

16  20  49.01 

«.53«7 

26  30  21.8 

6.344 

3 

18  23  56.48 

a.  5303 

28    7  58.5 

a.aSi 

4 

16  23  21.49 

8.5429 

26  36  37.3 

6.17a 

4 

18  26  28.17 

8.5868 

28    536.5 

a.  453 

5 

16  25  54.16 

a.546« 

26  42  42.4 

5-998 

5 

18  28  59.62 

3.5281 

28    3    4. 1 

8.684 

6 

16  28  27.03 

9.3499 

26  48  37.0 

5.883 

6 

18  31  30.82 

8.5x78 

28    0  21.5 

a.  795 

7 

16  31     0.07 

a.SSai 

26  54  21. 1 

5.648 

7 

18  34      1.76 

a.  5x34 

27  57  28.7 

a.964 

8 

16  33  33-28 

a. 5549 

26  59  54.7 

5.47a 

8 

18  36  32.43 

a.5oB8 

27  54  25.8 

3.X33 

9 

16  36    6.66 

a. 5577 

27    5  17.7 

5.a95 

9 

18  39     2.82 

a.5aia 

27  51  12.8 

3.301 

xo 

16  38  40.20 

*.56ot 

27  10  30. 1 

5. 1x8 

10 

18  41  32.93 

a.4903 

27  47  49-7 

3.4^ 

II 

16  41  13.88 

2.56*5 

27  1531.9 

4.941 

II 

1844     2.74 

a. 4944 

27  44  16.7 

3.633 

12 

16  43  47-70 

a. 5648 

27  20  23.0 

4.76a 

12 

i8  46  32.26 

a.  43m 

27  40  33-8 

3.797 

13 

16  46  21.65 

a. 5669 

27  25    3.3 

4.585 

13 

1849    1.47 

3.4848 

27  36  41.0 

3.96X 

H 

16  48  55.73 

a. 5689 

27  29  32.9 

4.403 

14 

18  51  30.36 

a.4788 

27  32  38.5 

4.xa3 

15 

16  51  29.92 

a.5707 

27  33  51.6 

4.aaa 

15 

18  53  58.93 

a. 4735 

27  28  26.3 

4.a84 

i6 

16  54    4.22 

a. 5784 

27  37  59.5 

4.0*8 

16 

18  56  27.18 

a. 4680 

2724    4-5 

4.443 

17 

16  56  38.61 

a.5739 

27  41  56.6 

3.86( 

17 

18  58  55.09 

8.4623 

27  19  33. 1 

4.6Q8 

i8 

16  59  13.09 

a. 575a 

27  45  42.8 

3.679 

18 

19    I  22.66 

8,43fi7 

27  14  52.2 

4.760 

19 

17    I  47.64 

a.5764 

27  49  18. 1 

3*497 

19 

19    349-89 

8.4508 

27  ID    1.9 

4.9x6 

ao 

17    4  22.26 

a. 5775 

27  52  42.5 

3.3x3 

20 

19    6  16.76 

a. 444a 

27    5    2.3 

5.07X 

21 

17    6  56.94 

a.  5785 

27  55  55-9 

3.133 

21 

19    8  43.28 

8.4390 

26  59  53.4 

5.tlS 

22 

17    931.W 

a.57W 

27  58  58.4 

t.93P 

22 

19  II    9.44 

2.4383 

26  54  35.3 

5.377 

»5 

17  12    6.45 
FB 

3.5798 
J  DAY 

S.28    I  49.9 
26. 

2.7^ 

23 

19  13  35.22 
SU 

8.4866 

NDAV 

S.  26  49    8. 1 
'  28. 

5.sa8 

o 

17  14  41.25 

a. 580a 

S.28    430.5 

a.584 

Q 

19  16    0.63 

a.4lQ3 

S.26  43  51.9 

5.#7e 

I 

17  17  16.07 

a. 5804 

28    7    0.0 

a.40x 

I 

19  18  25.66 

8.4140 

26  37  46.7 

5.887 

2 

17  19  50.90 

a. 5805 

28    9  18.6 

a.ax8 

2 

19  20  50-31 

a. 4076 

26  31  52.7 

5.973 

3 

17  22  25.73 

a.58<H 

28  II  26. 1 

a.034 

3 

19  23  14.57 

8.40x1 

26  25  49.9 

6.1x9 

4 

1725     0.55 

a.sSoa 

28  13  22.7 

1,95* 

4 

19  25  38.44 

a.9946 

26  19  38.4 

6«s6s 

5 

17  27  35.35 

a. 5798 

28  15    8.3 

1.668 

5 

19  28     1.92 

a.3379 

a6  13  18.3 

6,406 

6 

17  30  10.13 

a.  5799 

28  16  42.9 

1.485 

6 

19  30  24.99 

a.aaia 

26    6  49.7 

6.547 

7 

17  32  44.86 

a. 5735 

28  18    6.5 

x.joa 

7 

19  32  47.66 

a. 3744 

26    0  12.6 

6.688 

8 

17  35  19.55 

a.3777 

28  19  19. 1 

X.X18 

8 

19  35    9-92 

8.3676 

25  53  27. 1 

6«8a7 

9 

1737  54.18 

a. 5766 

28  20  20.7 

0.936 

9 

19  37  31.77 

a. 3607 

15  46  33.4 

6,963 

lO 

17  40  28.74 

a. 5754 

28  21  II. 4 

0.753 

10 

19  39  53.20 

a. 3537 

25  39  31.5 

7.099 

II 

1743    3.23 

a. 5741 

28  21  51. 1 

0.57X 

II 

19  42  14.21 

a. 3467 

25  32  21.5 

7.a34 

12 

17  45  37-63 

a. 57*5 

28  22  19.9 

0.389 

12 

19  44  34.81 

2.3397 

2525    3.4 

7.3^ 

13 

1748  U.93 

a. 5707 

28  22  37.8 

0,207 

13 

19  46  54.98 

2.3326 

25  17  37-4 

7.498 

14 

17  50  46.12 

a. 5686 

28  22  44.8 

-o.oa6 

14 

19  49  14.72 

8.3855 

25  10    3.6 

7-6t» 

15 

1753  20.19 

a. 5668 

28  22  40.9 

+O.X55 

15 

19  51  34.04 

2.3184 

25    2  22.0 

7.757 

i6 

17  55  54.13 

a. 5646 

28  22  26.2 

0.336 

16 

19  53  52.93 

2.3113 

24  54  32.8 

7.883 

17 

17  58  27.94 

8.5623 

28  22     0.6 

0.516 

17 

19  56  11.39 

a. 3040 

24  46  36.0 

8.009 

i8 

18    I    1. 61 

2.5598 

28  21  24.3 

0.694 

18 

19  58  29.41 

2.8967 

24  38  31.7 

8.133 

19 

18    335.12 

a. 5571 

28  20  37.3 

0.873 

19 

20    0  46.99 

3.8894 

24  30  20.0 

8.856 

20 

18    6    8.46 

a. 5543 

28  19  39.5 

x.osa 

20 

20    3    4.14 

2.2822 

24  22     I.O 

8.377 

21 

18    8  41.63 

a.55»3 

28  18  31. 1 

1.289 

21 

20    5  20.85 

2.2748 

24  13  34.8 

8.496 

22 

18  II  14.61 

2.548a 

28  17  12.0 

1.407 

22 

20    7  37.12 

8.8675 

24    5    1-5 

8,614 

23 

18  13  47.41 

a. 5449 

28  15  42.3 

1.583 

23 

20    9  52.95 

2.a6oa 

23  56  21.1 

8.731 

24 

18  16  20.00 

2.5414 

S.28  14      2.1 

1.758 

24 

20  12    8.34 

2.8528 

S.234733.8 

8.846 

[. 
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THE  MOON'S  RIGHT  ASCENSION  AND  DECLINATION. 


^ht  Ascension. 


Diff. 

for 

X  Min. 


Declination. 


Diflf. 

for 

xMin. 


Hoar. 


Right  Atcensioii. 


Diff. 
for 

X  MlA. 


Declination. 


Diff. 

for 

I  Min. 


h  m 
20  12 
20  14 
20  16 
20  18 

20  ai 
20  23 
20  25 
20  27 
20  29 
20  32 
2034 
20  36 
20  38 
20  40 
20  42 
20  45 

20  47 

20  49 

zo  sx 
20  53 
20  55 
20  57 
zo  59 

21  2 


MONDAY  29. 

s  s  •      ' 

8.34  a.«5a8  S.23  47 

23.29  1.8455  23  38 

37.80  3.338a  23  29 

51.87  3.t3o8  23  20 

5.50  3.3334  23  II 

18.68  «.ti6x  23      I 

31.43  a.ao88  22  52 

43.73  3.2014  22  42 

55.60  3.X94X  22  33 

7.02  3.X8G7  22  23 

18.00  S.X794  22  13 

28.55  3.173a  22     3 

38.66  t.x648  21  53 

48.33  a.X57«  21  43 

57-57  «.»504  21  33 

6.38  a.X433  21  22 

14.76  3.X36X  21  12 

22.71  3«x«89  21      I 

30.23  3.13X8  20  51 

37.33  a.1147  20  40 

44.00  3.1077  20  29 

50.25  S.X007  20  X8 

56.08  3.0938  20     7 

1.50  3.0B68  S.  19  56 
TUESDAY  30. 


33.8 

39-6 

38.7 

31.1 
16.9 

56.2 

29.1 

55-7 
16. 1 

30.3 

38.4 
40.6 

36.8 

27.3 

12.1 

51.2 

24.9 

53 
15 
33 
45 
52 

55 
52 


X 

9 

4 

7 

9 
I 

3 


21 
21 
21 
ZI 
21 
21 
21 
21 


4 
6 

8 

10 

12 

14 
16 

18 


21  20 

21  22 

21  24 

21  26 

21  28 

21  30 

21  32 

21  34 

21  36 

21  38 

21  40 

21  42 

21  44 

21  46 
21  48 
21  50 
21  52 


6.50 

IX. 09 

1 5' 27 
19.05 

22.42 

25-39 
27.97 

30-15 
31-94 
33-34 
34-36 

34-99 
35-25 
35.13 
34-64 
33-79 

3«-57 
30.99 

29  06 

26.78 

24-15 
21.17 

17.85 
14.20 

X0.9I 


3.0799 
3.073X 
3.0663 
3.0596 
1.0338 
3.0463 
3.0397 
3.033X 
3.0366 
2.030S 
3.0x38 
3.0074 
3.00X3 

x-9949 
X.9888 

X.9837 
X.9767 
1.9708 

X.9649 
X.9S9X 

X.9533 
1-9475 
1.94x9 
1-9363 


S. 


S. 


9  45 
9  34 
923 
9  u 
9  o 
848 

837 
825 

813 
8  2 

50 
38 
26 

14 
2 

50 

37 

25 

13 
o 

48 

35 

23 
10 

57 


7 

7 

7 

7 

7 
6 

6 

6 

6 

6 

5 
5 
5 
5 


44.7 

32.3 

15. 1 

53-4 
27.1 

56.3 
21.2 

41.8 
58.1 
10.3 
18.4 
22.5 

22.6 

18.9 

II. 4 

0.2 

45.4 
27.0 

5-x 

39.8 
II. I 

39.1 

3-9 

25.5 

44-1 


8.846 
8.959 
9.07X 
9.X83 
9.391 
9-398 
9.504 
9.608 

9.71a 
9.814 
9.914 
0.013 

O.IIX 

XO.206 
0.301 

0.393 
0.484 

0.575 
0.664 
0.753 
0.838 
10.933 
1.005 
1.087 


1. 167 

1.247 
I.3I4 

1.400 
1-476 

1.549 

1. 621 

1.693 

x-7€3 
1. 831 
1.898 

».9C5 
2.030 
3.093 
3.156 
2.317 
3.377 

3-336 
a.  393 
2.450 
3.506 
3.560 
2.6x3 
2.665 

3.  716 


O 
I 
2 

3 

4 

5 
6 

7 
8 

9 
10 

II 

12 

13 

14 

15 
16 

17 
18 

19 
20 

21 

22 

23 


h     m       8 
2X  52  10.21 

21  54    5.90 

21  56      1.26 

21  57  56-30 

21  59  5^-03 

22  I  45-45 
22    3  39-56 

22  533.37 
22    7  26.89 

22    9  20.11 

22  II  13.04 

22  13    5.69 

22  14  58.05 

22  16  50.14 

22  18  41.96 

22  20  33.51 

22  23  24.80 
22  24  15.83 
22  26  6.61 
22  27  57.14 
22  29  47.42 

22  31  37.47 
22  33  27.28 
22  35  16.86 


WEDNESDAY 
S. 


31. 


s 
1.9308 

x.9a54 
X.9300 

1.9x48 

1.9096 

1-9044 
X.8993 
1-8944 
X.8895 
X.8846 
1.8798 
1.8751 
X.8704 

x.«659 
1.86X4 
X.8570 
X.8337 
X.8484 

X-844a 
1.8401 
X.836X 
x.83a3 
x.8a83 

X.8345 


57 
44 
32 

19 
6 

53 
40 

27 

14 
I 

48 

35 

21 

8 

55 

41 

28 

15 

I 

48 

34 
21 


S. 


o  7 
9  54 


44-1  , 

59.6 

12.2 

21.9 

28.7 

32.8 

34.2 

32-9 
29.1 

22.8 

14.0 

2.8 

49-2 

33.4 
15.3 
55.1 
32.7 

8.3 

41.9 
13.5 
43.3 

II.2 

37.4 

1.8 


THURSDAY,  JAN.   i,  1914. 

9  40  24.6 


O       22  37     6.22 


X.8308 


S. 


X2.7I6 
X2.766 
12.814 

X2.86S 
12.909 

13.954 

12.998 
13.04a 
13.085 
13.X26 
13.167 
X3.ao7 

13.145 
X3.382 

X3.319 

13.355 

X3.390 

X3.4a3 
X3.457 
13.488 

13.519 
X3*549 
13.578 
13.607 


13.634 


PHASES  OF  THE  MOON. 


d      h        m 

3)  First  Quarter  .     .     Dec.  5  2  58.7 

O  Full  Moon 13  3  0-3 

(^  Last  Quarter    ....  20  4  15.6 

%  New  Moou  .....  27  2  58.7 

d        h 
([      Apogee Dec.     6  ii.i 

([      Perigee .     21     2.4 


191.3 


10 
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MAY. 

JUNE. 

1 

o 

Apparent 
Right  Ascen- 
sion. 

Var.  of 
R.  A. 
for  I 
Hour. 

Apparent 
Declination. 

Var.  of 
DecL 
for  I 
Hour. 

Merid- 
ian Pas- 
sage. 

• 

1 

Apparent 
Right  Ascen- 
sion. 

Var.  of 
R.  A. 
for  X 
Hour 

Apparent 
Declination. 

Var  of 

Ded. 

for  1 

Hour. 

Merid- 
ian Pas- 
sage. 

Noon. 

Noon. 

Noon. 

Noon. 

Q 

Noon. 

Noon. 

Noon. 

Noon. 

h   m     s 

a 

0      r        tt 

n 

h    m 

h   m      s 

8 

0     f     *f 

// 

h      m 

I 

0  57  27.42 

+11.63S 

+  258    1.8 

+   70.96 

22  22.9 

I 

432    0.29 

+93.977 

+22  29  27.7 

+73  9 1  ■ 

•        •         • 

2 

I    2  10.53 

1X.964 

327   4.1 

74.20 

22  23.8 

2 

4  41  21.31 

93.465 

225753.2 

68.14 

0    0.0 

3 

I     7     1.64 

xa.»9S 

35722.5 

77.30 

2224.9 

3 

45046.13 

B3 .594 

23  23  55.4 

61.99 

0    5.5 

4 

I  12     0.65 

X9.6a3 

42853.5 

8o.a6 

2226.1 

4 

5    013.32 

03.66X 

234726.0 

55.SS 

0  1 1.0 

5 

I   17     7.52 

It  .950 

5    1340 

83.08 

22274 

5 

5    941.38 

93.666 

24    818.3 

48.81 

0  16.5 

N      6 

I  22  22.25 

+xj.a78 

+  5  35  20.6 

+  85.77 

22  28.8 

6 

5  19    8.80 

+93.609 

+242627.5 

+41.93 

0  22.1 

7 

I  27  44.85 

13.607 

6  10  9.9 

88.3a 

22  30.3 

7 

52834.11 

93.491 

244150.3 

34.96 

0  27.6 

8 

I  33  15.37 

13.938 

64558.£ 

90.73 

2232.0 

8 

5  37  55.87 

«3.3I5 

245425.5 

27.97 

033.0 

9 

1 38  53.91 

I4.a74 

72243.8 

99.99 

22  33.8 

9 

5  47  12.73 

33.083 

25    413.3 

91.03 

0  38u^ 

lO 

I  44  40.59 

14.6x6 

8  021.5 

95." 

22  35.8 

10 

5  56  2345 

a9.8o9 

25  II  15.7 

i4.ao 

043.6 

II 

I  50  35.56 

+14.965 

+  83848.3 

+  97.10 

22  37.9 

II 

6   5  26.90 

+9a.47B 

+25  15  36.0 

+  7.53 

048.7 

12 

I  56  38.98 

lS^|«t 

918    I.O 

98.91 

2240.2 

12 

6  14  22.08 

2U.IIS 

25  17  18.5 

+  1.06 

053.7 

13 

2    2  51.06 

IS.687 

95754-9 

100.5s 

22  42.6 

13 

623    8.12 

ai.717 

25  16  28.7 

-  S.16 

058.5 

H 

2    9  12.02 

x6^K 

103826.2 

loa.oa 

2245.1 

14 

6  31  44.28 

ai.99x 

25  13  12.7 

11.19 

I    3.2 

15 

2  15  42.09 

16.446 

II  1930.6 

X03.31 

22  47.8 

15 

640   9.91 

fio.641 

25     737.3 

16.78 

I    7.7 

i6 

2  22  21.54 

+x6J4a 

+12    I   3.3 

+104.38 

22  50.7 

16 

6  48  24.50 

+90.379 

+245949.7 

—99.14 

I  12.0 

17 

2  29  10.63 

17.950 

124259.0 

105.93 

22  53.8 

17 

6  56  27.62 

19.886 

244957.3 

97.18 

I  16. 1 

i8 

2  36   9.61 

17.668 

1325  IS.  I 

105.83 

22  57.0 

18 

7    418.93 

if.387 

2438    7.6 

31.91 

I  20.0 

19 

2  43  i«.74 

18.096 

14  736.6 

106.  X  6 

23    0.3 

19 

7  "58.15 

18.879 

24  24  28.2 

36.39 

I  23.8 

20 

2  50  38.26 

18.533 

'4  50  5.5 

X06.90 

23     3.9 

20 

7  19  25.09 

18.364 

24  9   6.6 

40.49 

127.3 

21 

258    «.37 

+18.978 

+15  32  31.5 

+X05.99 

23     7.7 

21 

7  26  39.58 

+17.843 

+235210.5 

— 44.«0 

I  30.6 

22 

3    549.23 

19.4*9 

16 1446.5 

XOS.98 

23  1 1.6 

22 

7  33  41.52 

17.3«8 

233347.1 

47.69 

133.6 

23 

3  13  40.95 

19.889 

16  56  41.8 

X04.96 

23  15.7 

23 

7  40  30.82 

16.790 

2314  3-6 

50.88 

136.5 

24 

3  21  43.56 

ao.335 

1738    7.7      »oa.83 

23  20.0 

24 

7  47    7.42 

l6.a6o 

2253   7.2 

53.78 

139.2 

25 

3  29  56.98 

ao.783 

18  1853.8 

100.95 

23  24.5 

25 

7  53  31.28 

15. 7*8 

2231   4.6 

56.40 

I  41.6 

26 

3  38  2ix>2 

+91.990 

+185849.3 

+  98.60 

2329.1 

26 

7  59  42.35 

+15.194 

+22    8   2.6 

-58.74 

143.8 

27 

3  46  55.39 

9X.64X 

193742.5        95.75 

2334.0 

27 

8    540.61 

14.660 

2144   7-7 

6o.8« 

145.8 

28 

3  55  39.62 

99.040 

20  15  21.4       99.40 

23  38.9 

28 

811  26.01 

14.193 

21  1926.4 

69.60 

147.6 

29 

4    433.08 

99.410 

205133.6       88.53 

2344.0 

29 

8  1658.51 

13  584 

2054  4.8 

64.1s 

149.2 

30 

4  13  35.00 

99.744 

21  26    6.7        84x5 

2349.2 

30 

8  22  18.06 

13.044 

2028  9.1 

65.45 

I  50.6 

31 

4224444 

+93.035 

+215848.6  +  79.a7 

23  54.6 

31 

8  27  24.59 

+19.500 

+30   1454 

-66.49 

I  51-8 

32 

432    0.29 

+*3.a77 

+222927.7  +  73.91 

I 

•         • 

32 

8  32  18.00 

+  11.951 

+193459.6 

-67.99 

152.7 

Day  of  the  Month, 

.    xst. 

6th. 

n 

xxth. 

x6tfa 

.   9lSt. 
n 

96th. 

31st 
It 

Day  of  the  Month. 

5th. 

10th. 
tf 

15th. 

90th. 

tf 

asth. 

30th. 

tr 

Scmidiameter 
Horixontal  Par.   . 

3.54 
9.34 

3.97 

8.6x 

3.03 
7.99 

a.83 
7.47 

9.68 

f  7.07 

9.58 
6.79 

a.53 
6.66 

Semkliameter  .     .     . 
Horizontal  Parallax  . 

a.5S 

6.71 

9.63 
6.94 

2.78 
7.33 

2.08 
7.85 

3.99 

8.48 

3.50 
9.93 

NoTS. — The  sign  +  indicates  ncnth  declinations;  the  sign  —  indicates  south  declinations. 
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JULY. 

AUGUST. 

S 

Risht  Aaoen- 
aion. 

Var.  of 

R.  A. 

for  X 

Hour. 

Apparent 
Dedioation. 

Var.  of 

D«cL 

for  I 

Hour. 

Merid- 
ian Pas- 

• 

1 

Apparent 
Right  Ascen- 
sion. 

Var.  of 
R.A. 
fori 
Hour. 

Apparent 
Declination. 

Var.  of 

Decl 

for  I 

Hour. 

Merid- 
ian Pas- 

0 

sage. 

sage. 

>% 
d 

Q 

Ncom, 

Noon. 

Noon, 

Noon, 

Noon. 

Noon. 

No0n. 

Noon, 

li  IB      a 

a 

0     f     tf 

ft 

h    m 

h  m       s 

s 

0    t     tf 

ft 

h    m 

I 

82734^9 

+xa.soo 

-♦.20    1454 

-66.49 

I  51.8 

I 

8  58  59.67 

-  7.30X 

+11  5946.1 

+•7.30 

020.9 

2 

832  laoo 

I1.9SX 

193459.6 

67.»9 

152.7 

2 

856    2.46 

7.446 

12  II  39.3 

3a.o6 

014.I 

3 

8  36  58,18 

XI.J97 

19    757.6 

67.84 

153.4 

3 

853    3.27 

7.464 

12  25  214 

36.36 

0    7.2 

4 

84124.99 

io.«J7 

184045.4 

68.X4 

I  53.9 

4 

850    5.25 

7.350 

124040.7 

40.14 

UaSi 

5 

8  45  38.38 

xo.t69 

18  13  39.0 

68.19 

154.2 

5 

847  11.66 

7.097 

1257234 

43.3  a 

2346.8 

6 

«  49  37^ 

+  9.693 

+1746 14.I 

-68.00 

154.2 

6 

8  44  25.81 

-  6.704 

+13  15  14.7 

+45.85 

2340.3 

7 

8533345 

9.107 

1719  6.8 

67.56 

154^ 

7 

84150.98 

6.x  77 

133358^ 

47.69 

2334.1 

8 

85654.68 

9>Sio 

1653  13.0 

66.87 

153.5 

8 

83930.34 

5.5«t 

135318.2 

48.84 

2328.1 

9 

9    0  11.83 

7.90X 

16  35  39.0 

63.90 

I  52.8 

9 

837^6.89 

4.746 

14 12  57.1 

49.«B 

23224 

lO 

9    314.OO 

7.*7» 

155931.0 

64.70 

151.9 

10 

8  35  43.40 

3.861 

143338.1 

49.0a 

23  17.1 

II 

9    6    1.06 

-1-  6.641 

+153355-5 

— 63.ax 

150.7 

II 

8  34  22.34 

-  S.879 

+1453  4.5 

+48.07 

23  12.2 

12 

9    83245 

5.988 

15   859.0 

6X.45 

149.3 

12 

8  33  25.86 

1. 814 

15  II  as 

46.46 

23  7.8 

13 

9  lo  48.37 

S.JJ9 

144448.0 

59.41 

147.6 

13 

8  32  55.78 

-  o.68a 

1529  9.5 

44.SI 

23  3.8 

H 

9  13  47^5 

4.634 

142129,5 

57.08 

145.6 

14 

8  32  53.57 

+  o.f05 

154617.5 

41  .j6 

23  0.3 

15 

91430^ 

3-93« 

13  59 10.5 

54^45 

1434 

15 

833^0*34 

1.731 

16    flIOwO 

37.93 

22  57.3 

i6 

9x556^ 

■f  3.»X3 

+13  37  58.1 

-51.53 

140.9 

16 

S  34  16.88 

+  •983 

+161633.5 

+33.95 

2354.8 

17 

917    4*77 

a"47T 

13  1759.7 

48.30 

I  38.1 

17 

83543.63 

4.a4Y 

16  29  15.8 

•9.45 

2252.8 

i8 

9  17  55.a6 

i.T»7 

125922.6 

44.TS 

1  35.0 

18 

8  37  4a74 

5.5" 

1640    3.0 

•4.45 

2251.3 

19 

9  18  27.59 

0.964 

12  42  14.3 

40.89 

I  31.6 

19 

840   Sjo6 

6.f63 

164845.8 

18.99 

22  50<J 

20 

9  18  4146 

+  O.X9I 

12  2642.1 

36.74 

I  27.8 

20 

843    5.15 

7.991 

165511.4 

13.11 

2349.8 

21 

9  1836.69 

-  0.389 

+12  1253.4 

•30.98 

I  23.7 

21 

84631.33 

+  9.184 

+1659II.4 

+  6.63 

28  497 

23 

9  18  13.18 

X.370 

12  055.3 

a7.5a 

I  19.4 

22 

8  50  25.64 

10.333 

17    036.3 

+  0.19 

22  5a  I 

23 

9  17  30.95 

a.x47 

"5054.4 

t«.5o 

I  14.8 

23 

8  54  46.89 

xi.4a8 

165917.7 

-6.77 

22  50.9 

24 

9  1630.31 

a.9ia 

II 42  56.9 

17.»4 

I     9.9 

24 

8  59  33.69 

xa.460 

165s    9.1 

13.98 

2252.1 

25 

9  15  "35 

3.656 

1 1 37   8.2 

XI. 78 

I     4.6 

25 

9    44440 

X3.4ao 

1648    5.1 

tx.38 

22  53-7 

26 

9  1334.99 

"  4.368 

+"3332.7 

-  6.x6 

059.0 

26 

9  10  17.22 
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16.94a 

152743.2 

58.66 

23   6.0 
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Tbe  sign  +  prefixed  to  the  hourly  change  of  declination  indicatea  that  north  declinations  are  increasing;  the 
Bgn  —  indicates  that  north  declinations  are  decreasing. 
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The  si^  +  prefixed  to  the  hourly  change  of  declination  indicates  that  south  dedinations  are  decreasing;  the 
—  indicates  that  south  declinations  are  increasing. 
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GREENWICH  MEAN  TIME. 
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The  sign  +  prefixed  to  the  hourly  change  of  declination  indicates  that  north  declinations  are  increasing;  the 
sign  —  indicates  that  north  declinations  are  decreasing. 
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NoTB. — The  sign  +  indicates  north  declinations;  the  sign  —  indicates  south  declinations. 
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6.70 

2232.7 

23 

202255.34 

7.976 

2024    2.4 

95.44 

22  1 1.2 

24 

184529.91 

8.189 

23  43  48.8 

7.34 

2232.1 

24 

2026  6.62 

7.963 

201345.2 

35.98 

22  10.4 

25 

184846.46 

8.X90 

234044.9 

7.98 

2231.4 

25 

202917.58 

7.950 

20   3  15.1 

a6.5a 

22    9.6 

26 

1852   3.02 

+8.190 

-23  37  25.7 

+  8.6a 

22  30.7 

26 

203228.22 

+7.937 

-19  52  32.3 

+a7.o5 

22     8.8 

27 

185519.57 

8.X89 

233351.1 

9;a6 

2230.1 

27 

203538.53 

7.933 

19  41  36.9 

87-57 

22     8.0 

28 

18  58  36.11 

8.X88 

2330    1.2 

9.90 

22  29.4 

28 

203848.50 

7.909 

19  30  29.0 

a8.o8 

22     7.3 

29 

19    152.62 

8.X87 

23  25  56.0 

10.54 

22  28.7 

29 

204158.13 

7.895 

19  19    8.8 

a8.59 

22     6.5 

30 

19   5   9.08 

8.X84 

23  21  35.5 

XX. 17 

2228.1 

30 

2045  7.42 

7.880 

19    736.4 

a9.xo 

22    5.7 

31 

19   825.47 

+8.x8x 

-23  1659.8 

+XX.80 

22  27.4 

31 

2048 16.36 

+7.865 

-18  55  51.9 

+a9.6o 

22    4.9 

32 

19  II  41.78 

+8.X78 

-23  12    8.9 

+ia.43 

22  26.7 

32 

2051 24.94 

+7.850 

-18  43  55.5 

+30.09 

22    4.1 

Day  of  the  Month. 

.    xtt. 

6th. 
It 

ixth. 

i6tfa 
n 

i.  axst 

a6th. 
// 

3X8t. 

Day  of  the  Month. 

5th. 

xoth 

.  X5th. 

aoth. 
II 

a5th. 

// 

II 

// 

Semidiameter .     . 

a.xo 

a.ia 

a. 14 

^.^t 

»   a.x7 

a.19 

2.91 

Semidiamrtrr 

a.a3 

a.a5 

a.aS 

a.30 

a.39 

Horizontal  Par.    , 

3.66 

3.69 

3.7a 

3.7s 

3.78 

3-8a 

3.85 

Horizontal  Parallax  .     .     . 

3.89 

3-93 

3.97 

4.0X 

4.05 

NoTB. — The  sigp  +  indicates  north  dedixiations:  the  sign  —  indicates  south  declinations. 
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MARS,  1913. 


GREENWICH  MEAN  TIME. 


MAY. 

JUNE. 

• 

1 

ApiMtfent 
Right  Ascen- 
sion. 

Var.  of 
R.  A. 
for  I 
Hour. 

Appaiicnt 
Declination. 

Var.  of 
DecL 
for  x 
Hour. 

Merid- 

ianPaS' 

sage. 

• 

1 

'0 

Q 

ApiMtfent 
Right  Ascen- 
sion. 

1 

Var.  of  ' 
R.  A. 
fori 
Hour. 

Apparent 
Declination. 

Var.  of 
DecL 
for  I 
Hour. 

Merid- 
ian Pas- 
sage. 

Q 

Noon. 

Noon, 

Noon, 

Noon, 

Noon, 

Noon, 

Noon. 

Noon. 

h  m      8 

s 

Of        n 

If 

h     m 

h   tn      s 

s 

t     1     II 

h     m 

I 

234329.46 

+7.069 

-3  15  41.7 

+4S.$5 

21    7.2 

I 

I  10  t2.20 

+6.958 

+  6    1    3.9 

+43.XO 

2031.8 

2 

234619.05 

7.o4a 

2  57  28.2 

45.59 

21    6.1 

2 

I  12  59.19 

6.958 

6  18  16.2 

4a.9a 

2030.6 

3 

2349   8.46 

7.055 

2  39  14.0 

45.6X 

21    5.0 

3 

I  1546.17 

6.958 

6  35  23.8 

4a.7a 

2029.4 

4 

235157.71 

7.048 

2  20  59.2 

45.6a 

21    3.9 

4 

I  18  33.16 

6.958 

65226.5 

4«.5X 

2028.3 

5 

235446.79 

7.041 

2    244.1 

45.63 

21     2.8 

5 

I  21  20.15 

6.958 

7    924.1 

4«.«9 

2027.1 

6 

235735.70 

+7.035 

-I  44  28.9 

+45.63 

21     1.6 

6 

I  24     7.14 

1 
+6.958 

+  7  26  16.5 

+4a.o7 

2026.0 

7 

0  024.46 

7.oa9 

I  26  13.8 

45.6a 

21    0.5 

7 

I  2654.14 

6.958 

7  43   3.5 

41.84 

2024.8 

8 

0   313-07 

7.0S3 

I    759.0 

45.6X 

2059.4 

8 

I  2941.15 

6.958 

7  59  45.0 

4X.60 

2023.7 

9 

0  6    1.53 

7.0x7 

04944.7 

45.58 

2058.3 

9 

I  32  28.16 

6.959 

8  16  20.7 

41.36 

2022.5 

lO 

0  849.85 

7.0x1 

031  31.0 

4555 

2057.1 

10 

I  35  »5.i9 

6.960 

8  32  50.6 

4X.XX 

2021.4 

II 

01138.04 

+7.006 

-0  13  18.1 

+45.5« 

2056.0 

II 

I  38    2.23    +6.96X 

+  8  49  14.5 

+40.86 

2020.2 

12 

01426.10 

7. OCX 

•«>   453.7 

45.47 

2054.8 

12 

1  40  49.29 

6.96a 

9   532.3 

40.6x 

2019.1 

13 

01714.05 

6.996 

023   4.3 

45.41 

2053.7 

13 

I  43  36.39 

6.963 

9  21  43.9 

40.35 

2017.9 

H 

020   1.89 

6.99X 

041  13.5 

4S.3S 

2052.5 

14 

I  46  23.52 

6.964 

93749.1 

40.08 

2016.7 

15 

0  22  49.62 

6.987 

05921.2 

45.«8 

2051.4 

15 

I  49  ia68 

6.966 

9  53  47.8 

39.8X 

2015.6 

i6 

02537.25 

+6.9«3 

+1  17  27.2 

+45*ax 

2050.2 

16 

1 51 57.88 

+6.968 

+10  939.9 

+39.53 

2014.4 

17 

02824.79 

6.979 

I  35  31.4 

45*U 

2049.1 

17 

I  54  45.13 

6.97« 

10  25  25.3 

39.«5 

2013.3 

i8 

031  12.26 

6.976 

I  53  33.6 

45.05 

2047.9 

18 

I  57  32.42 

6.97  • 

1041    3.9 

38.96 

2012. 1 

»9 

03359.66 

6.973 

2  II  33.7 

44.96 

2046.8 

»9 

2    0  19.76 

6.974 

10  56  35.5 

38.66 

20II.0 

20 

03647.00 

6.97  X 

2  29  31.5 

44.86 

2045.6 

20 

2    3    7.15 

6.976 

II  11  59.9 

38.36 

20    9.8 

21 

03934.28 

+6.969 

+2  47  26.9 

+44.75 

2044.5 

21 

2    554.60 

+6.978 

+11  27  17.0 

+38.06 

20  8.6 

22 

04221.51 

6.967 

3    5  19.6 

44.64 

2043.3 

22 

2    842.11 

6.980 

II  42  26.7 

37.75 

20  7.5 

23 

045   8.70 

6.965 

323   9.5 

44.5« 

2042.2 

23 

211  29.67 

6.983 

II  57  28.9 

37.43 

20  6.3 

24 

04755.85 

6.964 

3  40  56.4 

44.39 

2041.0 

24 

2  14  17.28 

6.98s 

12  1223.5 

37.1X 

20  5.2 

25 

05042.96 

6.96a 

3  58  40.2 

44.96 

2039.9 

25 

2  17   4.94 

6.987 

12  27  10.3 

36.78 

20  4.0 

26 

05330.04 

+6.961 

+4  16  20.7 

+44." 

2038.7 

26 

2  19  52.66 

+6.989 

+12  41 49.2 

+36.45 

20  2.9 

27 

05617.10 

6.960 

4  33  57.7 

43.97 

2037.6 

27 

2  22  40.44 

6.99t 

12  56  20.0 

36.  IX 

20   1.8 

28 

059  4.15 

6.960 

4  51  31.0 

43 .8x 

2036.4 

28 

2  25  28.26 

6.993 

13  1042.6 

35.76 

20  0.6 

29 

I    151. 17 

6.959 

5    9   0.4 

43.64 

2035.2 

29 

2  28  16.12 

6.995 

132456.8 

35.4X 

19  59.5 

30 

I   438.19 

6.959 

5  26  25.8 

43.47 

2034.1 

30 

2  31    4.02      6.997 

1 

1339    2.6 

3S.o6 

«958.3 

31 

I    725.20 

+6.959 

+5  43  47.0 

+43.  «9 

2032.9 

31 

2  33  51.96 

+6.998 

+135259.8 

+34.70 

1957.2 

32 

1 1012.20 

+6.958 

+6    I    3.9 

+43.  xo 

2031.8 

32 

2  36  39.94 

+6.999 

+14   648.3 

+34-34 

1956.0 

D« 

ay  of  Month. 

ISt 

6th. 

ixth. 

1 6th 
ft 

.  aist 

a6th. 
If 

3xst. 

Day  of  the  Month. 

5th. 
// 

xoth. 
II 

isth 

II 

.  aoth. 
II 

a5th. 
II 

30th. 

II 

// 

Semidiameter  . 
Horizontal  Par. 

a.68 
4.66 

a.71 
4.72 

*.74 
4.77 

a.77 
4.83 

2.80 
4.88 

a.84 
4.94 

a.87 
5.00 

Semidiameter  .    .    . 
Horizontal  Parallax 

a.9i 
5.06 

».94 
5.13 

a.98 
5. 19 

3.0a 
5.36 

3.06 
5.33 

3.10 
5.40 

NoTS. — The  sign  +  indicates  north  declinations;  the  sign  —  indicates  south  declinations. 
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GREENWICH  MEAN  TIME. 


JULY. 


AUGUST. 


Appttfcnt 
Ri^t  Ascen- 


•too. 


Q 


I 

2 

3 

4 
5 

6 

7 
8 

9 
xo 

II 

12 

13 

»5 

i6 

17 
i8 

19 
so 

21 
22 

23 
24 
25 

26 

27 
28 

29 
30 

31 
32 


Noon. 


h  m  8 
2  33  51.96 
2  36  3994 
2  39  27.95 
2  42  15.97 
245    4.0X 

2  47  52.07 
2  5040.14 
2  53  28.21 

2  56  16.28 

259    4.35 

3  «  52^ 

3  44049 
3  728.55 
3  10  x6.6o 

3  13    4.64 

3  15  52.67 
3  18  40.68 
321  28.67 
3  24  16.63 
327    4.56 

3  29  52.45 
3  32  40.29 

3  35  28.08 

3  38  15.80 

341    344 

34350.99 
3  46  3845 
3  49  25.81 

3  52  13.05 
3  55   0.16 

3  57  47.12 

4  033.92 


Var.  of 
R.A. 
fori 
Hour. 


Noon, 


+6.998 
6.999 
7.000 
7.001 
7.oo> 

+7 .00a 
7.003 
7.003 
7.003 
7.003 

+7.003 
7.00a 
7.00a 
7u>oa 
7.00X 

+7.00X 
7.000 
6.999 
6.998 
6.997 

+6.995 
6.99J 
6.990 
6.987 
6.983 

+6.979 
6.975 
6.971 
6.966 
6.960 

+6.954 
+6.947 


Noon, 


ff 


+13  52  59.8 
14    648.3 

14  20  28.0 

14  33  58.8 

14  47  20.5 

+15   033.0 

15  13  36.3 
15  26  30.2 

15  39  14.6 

15  5*49.5 

+16   4  14.8 

16  1630.5 
16  28  36.5 
164032.7 

16  52  19.0 

+17    355.3 

17  «5  21.7 
17  2638.1 

17  37  44.3 
174840.3 

+17  59  26.1 

18  10  1.6 
18  20  26.7 

18  30  41.3 
184045.4 

+185039.0 

19  021.9 

19  954.x 
19  19  15.6 

19  28  264 

+19  37  264 
+19  46  15.6 


Var.  of 
DecL 
for  X 
Hour. 


Noon, 


+34.70 
34.34 
33.97 
33-59 
33.«x 

+3a.83 
3>.44 
32.05 
31.65 
3X.a5 

+30.85 

30.45 
30.04 

•9.63 
a9.aa 

•«-a8.8x 
a8.39 
•7.97 
87.55 
37. xa 

+a6.69 
a6.a6 
a5.83 
85.39 
94.95 

+«4.5X 
94.07 
a3.6a 

93.17 
aa.7a 

+aa.a7 
+ax.8a 


Merki- 

ian  Pas- 


a 
o 


h     m 
1957.2 
1956.0 

1954.9 
1953.7 
1952.6 

19514 

1950.3 
1949.2 

1948.0 

1946.9 

1945.7 
1944.6 

1943.5 

1942.3 
19  41 .2 

1940.0 

19  38.9 
19  37.8 
1936.6 

1935.5 

19343 
1933.2 
1932.0 
1930.9 
19  29.8 

19  28.6 

19  27.5 
19  26.3 
19  25.1 
19  24.0 

19  22.8 
19  21.7 


I 

2 

3 

4 
5 

6 

7 
8 

9 
10 

II 
12 

13 
14 
15 

x6 

17 
18 

19 
20 

21 
22 

23 
24 
25 

26 

27 
28 

29 
30 

31 
32 


Apparent 

Rigiit  Ascen- 

aioxL 


Noon, 


h  m  8 
4  033.92 
4  320.55 
4  6  6.99 
4  853.23 
411  39.27 

4  14  25.09 
4  17  10.68 
4  19  56.02 
4  22  41. II 
4  25  25.94 

4  28  10.50 

43054.78 

4  33  38.77 
4  36  22.46 

4  39    5.84 

4  41  48.90 
44431.62 

4  47  13.99 
4  49  56.00 

4  52  37.63 

4  55  18.86 

4  57  59.68 

5  040.08 
5    3  20.04 

5    559.53 

5  838.53 
5  "  17.03 
5  »3  55.00 
5  16  32.43 

5  19    9.29 

5  21  45.57 
5  2421.25 


Var.  of 
R.  A. 
fori 
Hour. 


Noon. 


8 
+6.947 
6.939 
6.931 

6.9aa 
6.9x3 

+6.904 
6.894 
6.884 

6.873 
6.86a 

+6.85  X 

6.839 
6.8a7 
6.8x4 
6.80X 

+6.787 
6.773 
6.758 
6.749 
6.7a6 

+6.709 
6.69a 
6.674 
6.655 
6.63s 

+6.6x4 
6.593 
6.571 
6.548 
6.594 

+6.499 
+6.473 


Noon, 


ft 


+19  46  15.6 

19  54  53.9 

20  321.3 
20  1 1  37.9 
20  19  43.7 

+20  27  38.6 
2035  22.6 

►  204255.7 
20  50  18.0 

20  57  29.5 

+21    430.2 

21  II  20.1 

21  1759.3 
21  2427.8 

213045.7 

+213653.0 
214249.7 
214835.8 

21  54  ".3 
215936.3 

+22   450.9 

22  955.1 
22  1449.0 
22  19  32.6 
22  24   6.0 

+22  28  29.2 
22  32  42.4 

22  36  45.5 
22  40  38.7 
224422.x 

+22  47  55.8 
+22  51  19.8 


Var.  of  , 
Decl 
for  X 
Hour. 


Merid- 
ian Paa- 


Noon, 


ft 
•l-ax.Sa 

ax.37 
ao.9a 

90.47 
ao.ox 

+19.56 
X9.XX 
X8.66 
xS.ai 
17.76 

+17.31 
x6.86 
16.4X 
X5.96 
15.59 

+X5.08 
X4.64 

X4.90 

13.76 
13.39 

't-xa.89 
xa.46 
xa.03 
XX.60 
XX. x8 

+10.76 

X0.34 

9.9a 

9.51 
9.XX 

+  8.70 
+  8.30 


h      in 
19  21.7 

1920.5 

19  19.4 

19  18.2 

19  17.0 

19  15.8 
19  14.6 

19  13.4 
19  12.2 

19  1 1.0 


19 
19 
19 
19 
19 


9.8 

8.6 

74 
6.2 

5.0 


19  3.8 

19   2.5 

19    1.3 
19  0.0 

1858.8 

1857.5 
1856.2 

1855.0 

1853.7 
1852.4 

1851,1 
1849.8 

1848.5 
1847.1 

1845.8 

X844.5 
18  43.1 


I>ay  of  the  Month.       5th. 


Srtnkiiameter     .  .  . 
Horizontal  ParaUaz 


ff 


3.15 
S.48 


xoth. 


// 


3.19 
5.56 


15th. 


// 


3.94 
5.64 


aoth. 


t/ 


3.29 
5.73 


a5th. 


// 


3.34 
S.82 


30th 


Day  of  the  Month. 


// 


3.40 
5.99 


Sexnidiamcter    .  .  . 
Horizontal  Parallax 


4th. 


ft 


3.46 
6.03 


9th. 


tr 


3.59 
6.14 


14th. 


tt 


3.59 
6.a6 


19th. 


tf 


3.66 
6.39 


a  4th. 


ft 


3.74 
6.5a 


a9th. 


// 


3.8a 
6.66 


The  dsn  +  prefixed  to  the  hourty  change  of  decUnatlon  indicates  that  north  declinations  are  increasing. 
1913 XI 


MARS,  1913. 

GREENWICH  MEAN  TIME. 


Htm. — The  litn  +  indlcatH  wstli  dcdiiutlaaj:  tbc  ilan  -  IndJata  unith  dcdlOBtiaaa. 


MABS,  1913.  16S 

GREENWICH  MEAN  TIME. 


The  «isn  *■  iwcSxcd  to  tbe  homly  c) 
^- ioSacBtM  that  aaRh  dcdlnaUou 


[c  of  dccIiDatioa  indlcatu  that  noflh  dcclinBtioni  an  iocnulnK;  the 
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JUPITEB,  1913. 


GREENWICH  MEAN  TIME. 


JANUARY. 

FEBRUARY. 

1 

Apporent 
Right  Aacen- 

Var.of 
R.  A. 
for  X 

Apparent 
Declination. 

Var.of 
Decl. 
for  X 

Mend- 

1 

Apparent 

Right  Ascen- 

aion. 

Var.of 
R.  A. 
for  X 

Apparent 
Declination. 

Var.of 
Ded. 
for  X 

Mf 

•8 

SMm. 

Hour. 

Hour. 

ianPaa- 
aace. 

Hour. 

Hour. 

ian 

sa 

1 

^OOM. 

Noom» 

Noom. 

Noon, 

ATOOM. 

Noom, 

Noon, 

Noom. 

h   m      B 

s 

Of           tf 

0r 

h     m 

h  in      s 

s 

0        r        tt 

II 

h 

I 

175841.59 

+f.47a 

-231331.7 

—0.29 

23  13.7 

I 

18  28  14.50 

+9.951 

-23      633.1 

+1.3  a 

21 

a 

175940.88 

a.  469 

231337.9 

0.23 

23  10.8 

2 

1829    8.40 

9.940 

23    6   0.9 

X.36 

21 

3 

18    040.10 

9.466 

231342.8 

O.X7 

23    7.8 

3 

1830    2.03 

9.999 

23    5277 

1.40 

21 

4 

18    13923 

a. 46a 

231346.3 

O.II 

23    4.8 

4 

18305537 

9.2x7 

23   453.5 

1.44 

21 

5 

18    238.27 

a.4S8 

23 13  48.4 

—0.06 

23     19 

5 

18  31  48.41 

9.205 

23    418.5 

1.48  j2I 

6 

18   3  37-22 

+a.454 

-23 13  49. 1 

0.00 

22  59.0 

6 

183241.15 

+9.X99 

-23   342.6 

+X.SX 

21 

7 

18   436.07 

•  .450 

231348.4 

+0.06 

22  56.0 

7 

183333.58 

a.x79 

23    3    5-8 

155 

21 

8 

18   534.80 

a. 445 

231346.3 

O.X2 

2253.1 

8 

183425.70 

a.x65 

23    2  28.2 

1.58 

21 

9 

18   633.41 

9.440 

23  1342.8 

0.18 

2250.1 

9 

18351749 

9.X51 

23    1498 

X.69 

21 

lO 

18   731.91 

•435 

2313378 

0.24 

2247.2 

10 

1836    8.96 

•  .137 

23    1  10.6 

1.6s 

21 

II 

18   830.28 

+a.4a9 

-23 13  31.5 

+0.29 

2244.2 

II 

1837    O.IO 

+9.193 

-23   030.6 

+1.68 

21 

sa 

18   928.50 

a-4«3 

23 13  23.9 

0.3S 

2241.2 

12 

183750.89 

9.X09 

225949.9 

X.71 

21 

13 

18  1036.58 

•  •4x7 

23  13  150 

0.40 

2238.2 

13 

183841.33 

a. 094 

2259    8.5 

1.73  1  21 

14 

18  II  34.51 

a.4xx 

2313  4.9 

0.46 

2235.3 

14 

183931.41 

9.079 

22  58  26.4 

1.76  ;  21 

15 

181333.27 

a.404 

231253.4 

0.5X 

2232.3 

15 

I8402I.I3 

9.064      225743.7 

1 

X.79  1  20 

i6 

18  13  19.86 

+«.397 

-33  1240.6 

+0.57 

22  29.3 

16 

18  41 10.48 

+9.048 

-2257    0.3 

+1.89 

20 

17 

18  1417.29 

a.390 

23  1226.5 

0.69 

22  26.3 

17 

184159.46 

9.032 

22  56  16.4 

X.84 

20 

i8 

181514.55 

a.383 

23  12  I  I.I 

0.67 

22  23.4 

18 

184248.06 

9.0x6 

225532.0 

X.86 

20 

19 

18  16  11.64 

••375 

23  1 1  54-5 

0.7a 

2220.4 

19 

184336.27 

9.000 

225447.1 

1.89 

30 

30 

18  17    8.54 

a.367 

23  II  36.7 

0.77 

22  17.4 

ao 

184424.09 

1.984 

2254    1.6 

X.91 

20 

31 

18  18    5.24 

+•359 

-23  II  17.6 

+0.82 

22  14.4 

21 

I845II.5I 

+X.967 

-22  53  15.7 

+1.93 

20 

22 

18  19    1.75 

a.350 

231057.3 

0.87 

22  1 1.4 

22 

184558.53 

I.9SO 

225229.3 

1.95 

20 

23 

181958.05 

a.341 

231035-9 

0.9a 

22     8.4 

23 

184645.14 

X.933 

225142.5 

X.96 

30 

24 

182054.13 

a.332 

23  10  13.3 

0.97 

22     5.4 

24 

184731.33 

».9XS 

225055.3 

X.98 

20 

25 

18  21  50.00 

a.323 

23    949.6 

X.02 

22     2.3 

25 

1848  17.09 

1.897 

2250    7.8 

1.99 

20 

36 

182245.65 

+a.3X4 

-23    924.8 

+X.06 

21  59-3 

26 

1849   2.42 

+  1.879 

-224920.0 

+9. 00 

20 

27 

182341.07 

a.304 

23    858.8 

X.IX 

2156.3 

27 

18494732 

X.86X 

224831.8 

9.0X 

20 

as 

182436.25 

a.a94 

23    831.8 

i.xs 

2153.3 

28 

185031.77 

1.843 

22  47  43.4 

9.09 

20 

29 

18  25  31.19 

9.284 

23    8    3.7 

X.20 

21  50.2 

29 

I85I  15.76 

X.823 

224654.8 

9.03 

20 

30 

182625.89 

a. 273 

23    734.5 

i.a4 

2147.2 

30 

185159.30 

X.803 

2246   6.0 

9.04 

20 

31 

18  27  20.33 

+9.262 

-23    7    4.3 

+X.28 

2144.2 

31 

185242.37 

+1.784 

-2245  17. 1 

+9.04 

20 

32 

18  28  14.50 

k-a.25i 

-23    633.1 

+X.32 

21  41.2 

32 

185324.96 

+1.764 

-22  44  28.0 

+9. OS 

20 

Day  of  the  Month. 

2d. 

10th. 

18th. 

S«th. 

Day  of  the  Month. 

td. 

Uth. 

IMh 

■ 

s 

// 

r/ 

ff 

tt 

// 

II 

// 

Semidiameter    .     .     i 

15.15 

15.23 

15.35 

15.50 

Semidiameter    .     . 

1569 

15.92 

i  16.18 

I 

Horizontal  Parallax 

1.42 

1.42 

1.43 

1-45 

1 

Horizontal  Parallax 

1.47 

1.49 

1.51 

NoTH. — ^Theaign  +  Indicates  north  declinations;  tlw  sign —indicates  aoitth  dedttiiatioiu. 
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GREENWICH  MEAN  TIME. 


MARCH. 

APRIL. 

• 
JB 

^      Apparent 
c    Ri^tAsccti* 
S  1       sion. 

Var.of 

Var.of 

Apparent 
Riffht  Ascen- 
sion. 

Var.of 

Var.of 

R.  A. 
for  z 
Hour. 

Afyparent 
DccUnation. 

Dect. 

for  1 
Hour 

Merid. 
tan  Pas- 

R.A. 
for  1 
Hour. 

Apparent 
Declination. 

DecL 
for  1 
Hour. 

Merid. 
ian  Pas- 

0 

sage. 

0 

sage. 

Q 

Noom 

Noom. 

Noon. 

Noon 

Noon. 

Noon. 

8 

Noon. 

Noon, 

h    m      8 

8 

9    »      '» 

f 

h     m 

h  m      8 

0     '      " 

tt 

h    m 

I 

1851  15.76 

+1.883 

-22  46  54.8 

+8.03 

20  13.8 

I 

19    93532 

+1.088 

-22  23     9.8 

+1.58 

1839.9 

2 

185159.30 

1.803 

2246    6.0 

8.04 

20  10.6 

2 

19  10    1.09 

1.060 

22  22  32.5 

1.54 

18  26^. 

3 

185242.37 

1.784 

224517.1 

8.04 

20    7.4 

3 

19  1026.18 

1.031 

22  21  56.1 

1.50 

1822.9 

4 

185334.96 

1.764 

22  44  28.0 

8.0s 

20    4.2 

4 

191050.58 

1.008 

22  21  20.7 

1.46 

1819^ 

5 

1854    7.06 

1.744 

22  43  38.8 

8.05 

20    I.O 

5 

19  II  14.28 

0.973 

22  2046.3 

1.4a 

1815.S 

6 

185448.66 

-♦-1.783 

-22  42  49.6 

+8.05 

19577 

6 

191137.28 

+0.944 

-2220  12.9 

+1.17 

1812.3. 

7 

185529.77 

Z.708 

22  42     0.4 

a.o4 

19  54-5 

7 

191159.57 

0.914 

22  1940.5 

1.33 

18    8.7 

8 

185610.37 

z.68x 

2241  11.2 

a.04 

1951.2 

8 

19  12  21.15 

0.884 

32  19    9.2 

1.88 

18    5.1 

9 

185650.45 

1.660 

224022.1 

8.04 

1947.9 

9 

19  1242.02 

0.854 

22  1839.0 

1.84 

18    1.5 

10 

185730.01 

1.638 

223933  1 

8.03 

1944.6 

10 

1913     2.16 

0.884 

22  18    9.9 

1.19 

1757.9 

II 

1858    9.05 

+1.616 

-223844.2 

+8.03 

1941.3 

II 

191321.57 

+0.794 

-22  1742.0 

+1.14 

1754.3 

12 

185847.55 

1.593 

22  37  55.5 

8.08 

1938.0 

12 

191340.25 

0,764 

22  1715.3 

t.09 

1750.7 

13 

185925-50 

1.570 

2237     7.0 

8.01 

1934.7 

13 

191358.20 

o.?33 

22  1649.8 

1.04 

1747.0 

H 

19   0    3.91 

1.547 

22  36  18.8 

8.00 

1931.4 

14 

19  14  15.40 

0.708 

22  1625.6 

0.99 

1743.4 

15 

19    039.77 

1.5*4 

22  35  30.8 

1.99 

19  28.1 

15 

191431.85 

0.671 

22  16     2.6 

0.94 

17  39.7 

i6 

19    I  16.06 

+1.500 

-223443.1 

+1.98 

1924.7 

16 

191447.54 

-1-0.639 

-22  1540.9 

-h>.88 

I7  36x> 

»7 

19    151.78 

1.476 

22  33  55.8 

1.96 

1921.4 

17 

1915     2.48 

0.607 

22  15  20.5 

0.83 

1732.3 

i8 

19    226.93 

1.45a 

2233     8.9 

1.95 

19  18.0 

18 

19  15  16.66 

0.575 

22  15     1.4 

0.77 

17  28.6 

19 

19   3    1.50 

1.488 

223222.3 

1.93 

19  14.7 

19 

19  15  30.08 

0.543 

22  1443.6 

0.71 

17  34.9 

20 

19   335.48 

1.404 

2231  36.2 

1.91 

1911.3 

20 

19  15  42.74 

0.511 

22  1427.2 

0.65 

1721.3 

21 

19   4    8.87 

+1.379 

-223050.6 

+1.89 

19    7.9 

21 

19  15  54.63 

+0.479 

-22  14  12.2 

+0.59 

17  17.4 

22 

19  441.67 

1.354 

2230   5-5 

1.87 

19   4.5 

22 

1916    5.74 

0.448 

22  1358.6 

0.53 

17  13.7 

23 

19   513.87 

1.389 

22  2921.0 

1.85 

19    1.1 

23 

19  16  16.08 

0.4x5 

22  1346.4 

0.47 

17    9.9 

H 

19   545.45 

1.303 

22  2837.1 

1.88 

1857.7 

24 

191625.64 

0.388 

221335.5 

0.48 

17    6.1 

25 

19   6  16.41 

1.877 

222753.8 

1.80 

1854.3 

25 

191634.40 

0.349 

22  1326.1 

0.36 

17    2.3 

26 

19   646.76 

+1.851 

-22  27  I  I.I 

+1.77 

1850.8 

26 

19  1642.37 

+0.316 

-22  13  18.2 

■1-0.30 

1658.5 

27 

19   716.48 

1.885 

22  26  29.0 

1.74 

1847.4 

27 

19  1649.55 

0.883 

22  13  11.8 

0.84 

1654.7 

28 

19   745.56 

1.198 

22  25  47.6 

1.71 

1843.9 

28 

191655.93 

0.349 

22  13    6.8 

0.18 

i65a9 

29 

19   813.98 

1.171 

22  25    7.0 

1.68 

1840.4 

29 

1917     1.51 

o.ai5 

22  13     3.3 

O.I8 

1647.0 

30 

19   841.75 

1.144 

22  2427.1 

1.65 

1836.9 

30 

1917    6.29 

o.iSa 

22  13     1.3 

+0.05 

1643.x 

31 

19  9   8.87 

+1.116 

-22  23  48.0 

+1.68 

1833.4 

31 

1917  10.26 

+0.148 

-22  13     0.9 

—0.01 

• 

1639.2 

32 

19  935.32 

+1.088 

-22  23    9.8 

+1.58 

18  29.9 

32 

19  17  13.41 

-H>.ii4 

-22  13     2.0 

-0.08 

1635.3 

] 

^y  of  the  Month. 

7th. 

Iftth. 

tSd. 

Slst. 

Day  of  the  Month. 

8th. 

Itth. 

ft4th. 

// 

t» 

tt 

»t 

rt 

// 

tt 

Semidiameter  .     . 

16.81 

17.17 

17.57 

18.00 

Semidiameter    .... 

18.45 

18.92 

1941 

Ho 

rizontal  Parallax 

1-57 

1.60 

1.64 

1.68 

Horizontal  Parallax    .     . 

1.72 

1.77 

1.81 

The  stcn  +  ptefixed  to  the  hoorfy  chan^te  of  declination  indicates  that  south  declinatioas  are  decreasing;  the 
sign  —  indicates  that  south  declinations  are  increasing. 
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MAY. 


JUNE. 


• 


I 

2 

3 

4 
5 

6 

7 
8 

9 

lO 

II 

12 

13 
14 
15 

i6 

17 
i8 

19 

20 

21 
22 

23 
24 
25 

36 

27 
38 

29 
30 

31 
32 


Apparent 
Right  Ascen- 
sion. 


Noon. 


Var.  of 
R.A. 
for  X 
Hour. 


Noon. 


h  m      8 
19  17  10.36 

19  17  13  41 

19  17  15.75 
19  17  17.28 

19  17  18.00 

19 17  17.90 
19  17  16.98 

19  17  15.26 

19  17  12.72 

19 17     936 

1917  5.30 
19  17  0.24 
191654.48 
19  1647.92 
19  1640.56 

19  1633.41 
191633.48 
19  16  13.76 
19  16  3.37 
19  15  53.01 

»9  15  39.98 
19  15  27.18 

>9  >5  13.62 
191459-32 
191444.27 

19  14  28.48 
19  14  11.96 

19  1354.71 

191336.75 
19  13  18.08 

19  12  58.71 
19  1238.66 


B 
+0.148 

O.IZ4 

o.o8x 

0.047 
+0.013 

.oai 
O.OS5 
0.089 

O.X3t 
0.156 

-o.f9o 
o.taj 

o.as? 
0.990 
0.3*3 

-0.356 
0.388 

o.4az 
0.453 
0.485 

-0.517 
0.549 
0.580 
0.6x1 
0.643 

■0.673 
0.703 
0.733 
0.76a 

0.791 

-0.820 
■0.849 


Apparent 
Declination. 


Noon. 


ft 


—22  13    0.9 

32  13     3.0 

33  13  4.8 
3213  9.1 
22  13  14.9 

-22  13  33.2 
22  1331.2 
22  I341.7 

221353.7 
22  14     7.2 

—22  14  22.2 
22  1438.8 
22  1456.9 
22  15  16.5 
32  15376 

—22  16  0.2 
22  1624.2 
22  1649.7 
22  17  16.6 
321744.8 

-22  18  14.4 
22  1845.4 
22  19  17.8 
22  I95I.4 
22  20  26.3 

—22  21  2.5 
22  21  39.9 
22  22  18.5 
222258.3 
22  23  39.3 

-22  24  21.4 
-2225     4.5 


Var.  of 
Decl 
for  I 
Hour. 


Noon. 


ft 
-0.01 
o.c3 
0.15 
o.ax 
o.a8 

-0.34 
0.4X 
0.47 
O.S3 
0.60 

-0.66 
0.73 
0.79 
0.85 
0.9Z 


•97 

03 

.09 

•15 
.ao 

.a6 

3« 
.37 
•43 
.48 

•Si 
.58 

63 

.68 

.73 

•  77 
.8a 


Merid- 
ian Pas- 
sace. 


h     m 
639.3 

6353 
631.4 
637.5 

623.6 

619.7 

615.7 
6  H.7 

6  7.7 
6    3.7 

559.7 
555.7 
551.7 
547.7 
543.6 

539.5 
535.4 
531.3 
527.2 

523.1 

518.9 

514.8 
510.6 

5    6.5 

5    2.3 


458.1 

453.9 

449.7 

445.4 
441.2 

436.9 
432.6 


a 
o 


I 

2 

3 
4 
5 

6 

7 
8 

9 
10 

II 

13 

13 
14 
15 

16 

»7 
18 

19 
30 

31 
33 

23 
24 
25 


Apparent 
Riffbt  Ascen- 
sion. 


Noon. 


h  m   8 
19  1338.66 

19  13  17.94 

19  "56-55 

19  "34.51 
19  II  11.84 

191048.55 
19  10  34.65 
19  10  0.17 

19  9  35-" 
19  9  9-50 

19  843.34 
19   8  16.66 

19  749.48 
19  731.83 
19   653.69 

19  635.11 

19  556.10 

19  5  36.67 

19  456.85 

19  436.65 

19  356.^0 
19  335.31 
19    354.00 

19  3  33.50 
19     150.73 


Var.  of 
R.  A. 

for  X 
Hour. 


Noon. 


36  I  19    I  18.70 

37  19    046.43 


38 
39 
30 

31 
32 


19  013.94 
185941.37 
1859    8.44 

185835.47 
1858    3.39 


s 
-0.849 
0,877 
0.905 
0.93a 
0.958 

-0.983 
1.008 
1.03  a 
1.055 
1.077 

—1.099 
i.xao 
X.X41 
x.x6i 
X.180 

-1.199 
i.ai7 

1.334 
1.350 
1.365 

—1.380 
i.a94 
1.307 
X.3X9 
1.330 

-1.340 
1.3/9 
1.357 
X.364 
1.370 

-1.37s 
-1.380 


Apparent 
Decimation. 


Noon. 


ft 


•2225  4.5 
22  2548.6 
223633.7 
32  27  19.8 
22  28     6.9 

-22  28  54.9 
222943.7 
223033.3 
3331  33.6 
3333  14.6 

1-3333  6.3 
23  33  58.5 

223451.3 

22  35  44.5 

333638.2 

-22  37  32.4 
22  38  26.9 
223921.8 
2240  17.0 
3241  12.4 

—22  42     7.9 

2243     3.5 
334359.3 

224455.0 

32  45  5a8 

—224646.6 
22  47  42.3 
224837.9 

22  49  33.3 

33  50  28.4 

-2251  23.3 
-2252  18.0 


Var.ofI 
DecL 
for  1 
Hour. 


Noon. 


ft 

—1.83 
1.86 
1.90 

«-94 
1.98 

— 3.03 

a. OS 
a. 08 
a. IX 
«.I4 

-3.17 

3.19 
3.31 
3.33 
3.35 

-3.37 
3.38 

3.39 
3.30 
9.30 

-3.31 
S.33 
3.33 
a.33 
3.33 

—3.33 
3.33 

3.31 
3.30 
3.39 

-s.a8 
—3.37 


Merid- 
ian Pas- 
sage. 


h     m 
432.6 

428.3 

424.0 

419.7 
415.4 

4  II. I 
4  6.8 
4  2.4 
358-1 
353.7 

349.4 
345.0 
340.6 
336.2 

331.8 

327.4 
323.0 
318.5 

314.1 
3    9.7 


5-2 
0.7 
256.3 
251-8 
247.4 

242.9 

238.5 
234.0 
229.5 
235.0 

330.5 
3  16.0 


Day  of  the  Month. 


Semidiameter  .     . 
Horizontal  Parallax 


2d. 


10th.   I  18th. 


// 


19.91 
1.86 


Mth. 


Day  of  the  Month. 


It 
20.41 
I.91 


ff      I      ft 

2  ^33 
1.99 


30.88 
I -95 


I 


Semidiameter  .     . 
Horizontal  Parallax 


8d. 

11th. 

19th. 

If 

21.73 
2.03 

22.06 
2.06 

ff 
22.32 
2.09 

87th. 

ft 

22.49 
3.10 


NoTS. — ^The  sign  +  indicates  north  dedinatioos:  the  sign  —  indicates  south  declinations. 
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JULY. 


Apparent 
Rifl^Ascen- 


SiOBU 


Noom, 


h    m      s 

85835.47 
858    2.39 

85729.22 

8565599 
85622.71 

8  55  49^3 
855  16.14 
85442.89 

854  9.70 
85336.60 

853   3-62 

85230.77 
85158.06 

85125.54 

85053.22 

85021.12 
84949.27 
849  17.68 
184846.38 
84815.38 

84744.71 

847  H.39 

84644.43 
84614.86 

84545.70 

845  16.98 
84448.69 
84420.88 

84353.56 
84326.75 

843  047 
84234.73 


Var.of 
R.A. 
for  z 
Hour. 


Noon. 


8 

.375 

.380 

.384 
.386 
.387 

.387 
.386 

.384 
.381 

.377 

.37a 
.366 

•359 
.351 
.349 

.33a 
.39a 

.3x1 

.899 
.a86 

.a7a 
.a56 
.340 
.aa3 
.ao6 

.188 
.X69 

.X49 
.za8 
.X06 

.084 
.061 


Apparmt 
DccUnatioii. 

Var.of 
Decl. 
for  X 
Hour. 

Noon, 

Noon. 

Of        tr 

tt 

-2251  23.3 

— a.aS 

2252  18.0 

a.a7 

2253  12.3 

a.a6 

2254     6.3 

a.a4 

22  54  59.9 

a.aa 

-22  55  53.0 

— a.ao 

225645.6 

9.z8 

225737.7 

a. 16 

22  58  29.3 

a.z4 

22  59  20.4 

a.za 

-23    0  10.8 

—a  .09 

23     1     0.6 

a.o6 

23     149.9 

a. 03 

23     238.4 

a. 00 

23     326.1 

1.97 

-23    413.1 

-Z.94 

23    459.4 

X.9X 

23     544.9 

1.88 

23    6  29.6 

Z.85 

23    7  13.5 

z.8a 

-23    756.6 

-1.79 

23    838.8 

1.75 

23   9  20.2 

1.7a 

23  10  0.9 

Z.68 

231040.7 

X.64 

-23  1 1 19.6 

— X.60 

23  "57.6 

1.56 

23x234.7 

x.5a 

2313  II.O 

X.49 

231346.5 

X.45 

-23  1421.1 

— x.4a 

-23  14  54.8 

^x.39 

Mcrid* 
ian  Pas- 
sage. 


h    m 
220.5 

2  16.0 

2  1 1.5 

2  7.1 
2     2.7 

158.2 

153.7 
149.2 

144.7 
140.2 

135.8 

13x3 
1  26.8 

I  22.3 

I  17.8 

I  13.3 
1     8.9 

I  4.4 
1     0.0 

055.5 

051.1 
046.7 

042.3 
0A9 
033.5 

029.1 
024.7 
020.3 

015.9 
011.5 

o  7.2 

O    2.8 


D«y  of  the  Mooth. 


SetnicHanieter  .    . 
Horizontal  Parallax 


•th. 


// 


22.55 
2.11 


ISth. 


tr 
22.51 
2.10 


Sllst 


22.37 
2.09 


Wth. 


n 


22.15 
2.07 


AUGUST. 


§ 


1 

2 

3 
4 
5 

6 

7 
8 

9 
10 

II 
12 

13 
14 
15 

16 

17 
18 

19 
20 

21 
22 

23 
24 

25 

26 

27 
28 
29 
30 

31 
32 


Apparent 
Right  Ascen- 
sion. 


Noon. 


h    m      s 
84234.73 
842    956 
84144.97 
841  20.97 

84057.59 

8  40  34.85 
84012.75 

8395X.3X 

8  39  30.55 
8  39  10.46 

83851.07 
8  38  32.38 
8  38  14.41 

83757.17 
8  37  40.66 

8  37  24.89 

837  9.87 
83655.60 

83642.10 

8  36  29.38 

83617.43 
836   6.27 

83555.90 
8  35  46.33 
8  35  37.56 

8  35  29.60 

8  35  22.45 
835  16.13 

8  35  XO.63 

835    5.96 

835  2.12 
83459." 


Var.of 
R.  A. 
for  z 
Hour. 


Noon. 


s 
-X.061 

1.037 
x.oxa 

0.987 
0.96  X 

-0.934 
0.907 

0.879 
0.851 
o.8aa 

-0.793 
0.764 
0.734 
0.703 
0.67a 

-0.641 
0.6x0 
0.579 
0.547 
0.5x4 

-0.48X 

0.448 

0.4x5 
0.38a 

0.349 

■0.3x5 
o.a8x 

o.a47 
o.ax3 
0.X78 

-O.X43 
-0.X08 


Appitfent 
Dechnation. 

Var.of 
Decl. 
for  X 
Hour. 

Noon. 

Noon. 

Q        1          II 

II 

-23 14  54.8 

-X.39 

23 15  27.6 

1.3s 

23x559.5 

x.3a 

23  1630.6 

x.a8 

23 17  0.8 

x.a4 

-23  1730.1 

— x.ao 

23  X7  58.5 

x.x6 

23  18  26.0 

x.xa 

23  1852.6 

X.09 

23  19  X8.3 

x.os 

-23x943.1 

— x.ox 

23  20    7.0 

0.97 

23  20  30.0 

0.93 

232052.2 

0.90 

23  21  13.5 

0.87 

-232134.0 

-0.84 

23  21  53.7 

0.80 

2322  12.6 

0.77 

23  22  30.7 

0.73 

23  22  48.0 

0.70 

-2323   4.5 

-0.67 

23  23  20.3 

0.63 

23  23  35.3 

0.60 

23  23  49.5 

0.57 

2324    2.9 

0.54 

-^3  24  15.5 

-0.5  X 

23  24  27.3 

0.48 

232438.4 

0.45 

23  24  48.7 

0.4a 

232458.2 

0.39 

-2325    7.0 

-0.36 

-23  25  15.X 

r^.33 

1 

Merid. 
ian  Pas- 
sage. 


h    m 
10    2.8 

958.4 

9541 
949.8 

945.5 

941.2 

936.9 
932.6 
928.3 
924.1 

919.8 
9x5.6 
9  1 1.4 
9  7.2 
9    3.0 

858.8 
854.6 
850.4 
846.2 
842.1 

838.0 

833.9 
829.8 

825.7 

821.6 

817.6 

813.5 
8    9.5 

8  5.5 
8    1.5 

757.5 
753.5 


Day  of  the  Month. 


Semidiameter .     . 
Horizontal  Parallax 


8th. 


II 
21.85 
2.04 


14th. 


II 
21.48 
2.01 


ltd. 


II 
21.06 
1.97 


tOth. 


II 
20.60 
1.93 


The  sign  —  prtfixed  to  the  hourly  chaxige  of  dedinatioo  indicates  that  soath  decttnatioos  are  increasing. 
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GREENWICH  MEAN  TIME. 


NOVEMBBR. 

DECBMBBR. 

• 

Var.of 

Var.of 

^ 

Apparent 
Right  Ascen- 
sion. 

Var.of 

Var.of 

§ 
^8 

Apparent 

RiglitAsccn- 

aton. 

R.A. 
for  I 
Hour. 

Apparent 
Dcchnation. 

Dect. 
for  1 
Hour. 

Merid. 
ian  Pas- 

1 

R.A. 

for  X 
Hour. 

Apparent 
Dechnation. 

DecL 
for  I 
Hour. 

Merid- 
ian Pas- 

sage. 

sage. 

Q 

Noon» 

Noon. 

Noon. 

Noon. 

Noom. 

Noon. 

Noon. 

Noon. 

h     m      8 

s 

Q          t           0t 

tt 

h     m 

h    m     8 

8 

0     1      It 

n 

h     m 

I 

1856  17.17 

+1.710 

-23        627.2 

•fa. 14 

4»5.0 

I 

1920    4.62 

4-a.axo 

-22  2942.3 

+4. OS 

240.7 

3 

185658.45 

1.73X 

23   5  35-2 

a. 19 

411.8 

2 

192057.81 

a.aaa 

2228    4.3 

4.:a 

237.7 

3 

185740.25 

1.75a 

23   441-8 

a.as 

4    8.5 

3 

1921  51.28 

a*a34 

22  2624.7 

4. 19 

234.6 

4 

185822.54 

x.77a 

23    347-0 

a. 31 

4    5-3 

4 

192245.03 

a.a4S 

222443.4 

4.a6 

231.6 

5 

i«59    532 

1.79a 

23    250.8 

a.37 

4    2.1 

5 

19  23  39.04 

a.a56 

22  23    0.4 

4.3a 

228.5 

6 

i«  59  48.58 

+x.8ia 

-23    I  53.1 

+8.43 

358.9 

6 

1924  33.31 

+a.a67 

-22  21  15.8 

+4.39 

225.5 

7 

19   032.31 

x.Bja 

23   054.0 

a. 49 

355.7 

7 

192527.83 

a.a77 

22  19  29.6 

4.46 

222.5 

8 

19    I  16.50 

Z.851 

22  59  53-5 

%.l% 

352.5 

8 

192622.60 

a.a87 

221741.7 

4S3 

219.5 

9 

19    2    1. 16 

X.870 

225851.6 

a.6z 

349-3 

9 

1927  17.61 

a.a97 

22  1552.2 

4 -60 

2  16.5 

lO 

19    2  46.27 

1.889 

22  57  48.3 

a. 67 

346.1 

10 

1928  12.84 

a. 3  06 

22  14     I.O 

4.66 

213.5 

II 

19   331*82 

'•-X.907 

-22  56  43.5 

+a.73 

342.9 

II 

1929    8.30 

+a.3i$ 

-22  12     8.2 

+4.73 

2  10.5 

13 

19   41779 

x.9«S 

22  55  37-2 

a.79 

3  39-8 

12 

1930    3.98 

a.3a4 

22  10  13.8 

4.80 

2     7.5 

13 

19   5   4.19 

X.943 

22  54  29.4 

a. 85 

336.6 

13 

193059.87 

a.333 

22     817.7 

4.87 

2     4.5 

14 

19   5  5»02 

X.960 

22  53  20.2 

a. 9a 

333.5 

14 

193155.96 

a.341 

22     6  19.9 

4.94 

2     1.5 

15 

19   638.26 

X.977 

2252     9.4 

a. 98 

330.3 

15 

193252.25 

a.349 

22     420.5 

$.ox 

158.5 

i6 

19   725.90 

+X.994 

-225057.1 

+3.04 

327.2 

16 

193348.74 

+a.3S7 

-22     2 19.4 

+5.08 

155.5 

17 

19   813.94 

a.oxo 

224943.3 

3.X0 

324.0 

17 

193445.42 

a. 365 

22    016.7 

5.14 

152.5 

i8 

19   9    2.38 

a.oa6 

22  48  27.9 

3.17 

320.9 

18 

193542.27 

a.37a 

21  58  12.3 

S.ai 

149.5 

19 

19   951.20 

3.04a 

22  47  10.9 

3.a4 

317-8 

19 

193639.29 

a.379 

21  56    6.3 

S.a8 

146.5 

30 

19  1040.39 

a. OS  7 

224552.3 

3.3X 

314.7 

20 

19  37  36.49 

a.386 

215358.8 

5.35 

143.5 

31 

19  II  29.96 

+a.o7a 

-224432.2 

+3.37 

3i«-6 

21 

19  38  33.86 

+a.393 

-215149.5 

'•'5.4a 

140.5 

23 

19  12  19.90 

a. 087 

224310.5 

3-44 

3    8.5 

22 

193931.38 

a. 400 

214938.6 

5  49 

137.6 

23 

19  13  10.20 

a.xoa 

224147.2 

3.50 

3    5-4 

23 

194029.05 

a. 406 

21  47  26.1 

5S6 

1346 

24 

1914   0.85 

a. 1X7 

224022.3 

3.57 

3    2.3 

24 

19  41  26.87 

a.4ia 

21  45  12.0 

5.6a 

I3».6 

25 

191451-84 

a. 131 

223855.8 

3  64 

259.2 

25 

1942  24.82 

a.417 

21  4256.2 

5.69 

I  28.6 

36 

19  1543.17 

+a.i45 

-22  37  27.7 

+3.71 

256.1 

26 

194322.90 

+a.4aa 

-21  4038.8 

+5.76 

125.7 

a? 

191634.83 

a. 159 

223557.9 

3.78 

2530 

27 

194421.10 

a.4a7 

21  38  19.8 

S.8a 

I  22.7 

38 

19  17  26.81 

a.z7a 

22  34  26.5 

3.85 

249.9 

28 

1945  19.42 

a.43a 

2135  59-3 

S.89 

119.7- 

29 

19  18  19.10 

a. 185 

22  32  53.4 

3-91 

246.8 

29 

1946  17.86 

a. 436 

213337.2 

5.95 

1  16.8 

30 

19  19  11.71 

a. 198 

2231  18.7 

3.98 

243-8 

30 

194716.39 

a.  440 

21  31  13.5 

6.0X 

I  13.8 

31 

1920  4.62 

+a.axo 

-22  2942.3 

+4.05 

240.7 

31 

1948  15.01 

+8.443 

-21  2848.2 

+6.08 

I  10.9 

32 

192057.81 

•H.aaa 

-2228    4.3 

+4.ia 

237.7 

32 

194913-71 

+a.447 

—21  2621.4 

+6. IS 

1    7-9 

Dfty  d  the  Month. 

t<L 

10th. 

18th. 

Mth. 

Dny  of  the  Month. 

4th, 

ISth. 

iOth. 
ft 

88th. 

Mth. 

ft 

t» 

It 

It 

It 

It 

// 

// 

Semkliameter     .     . 

[7.08 

16.76 

16.47 

16.22 

Semidiameter    .    . 

16.00 

1581 

15-67 

15.55 

15.47 

Horizontal  Parallax 

1-59 

1.56 

X.54 

1.52 

Horizontal  Parallax 

149 

1.48 

1.47 

1.46 

1.45 

The  sign  +  prefixed  to  the  houriy  change  of  declination  indicates  that  south  declinations  are  decreasing. 
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SATURN",  1913. 


GREENWICH  MEAN  TIME. 


JANUARY. 

FEBRUARY. 

• 

** 
§ 

1 

Apparent 
Right  Ascen- ; 

Var.  of 
R.  A. 
for  1 

Apparent 
Dechnation. 

Var.  of 
Decl. 
for  z 

Merid- 

§ 

Apparent 
Right  Ascen- 

Var.  of 
R.  A. 
for  I 

Apparent 
Declinatiqn. 

Var.  of 
Decl. 
for  X 

Merid- 

*R 

Hour. 

Hour. 

ian  Pas- 

*8 

Hour. 

Hour. 

ian  Pas- 

o 

1 

: 

sage. 

0 

sage. 

i 

Noon. 

Noon. 
s 

Noon. 

Nocn. 

Noon. 

Noon. 

Noon. 

Noon. 

h    m      s 

Of             »l 

-      1   h      m 

h    m      s 

s 

0     t      It 

It 

h      m 

I 

34418.80 

—0.506 

+1738x5-0  -» -04    9   0.6  1 

I 

34127.01 

+0.063 

+173722.3 

+0.93 

656.0 

2 

3  44    6.84 

0.490 

173750-9     0-98 

856.5 

2 

34128.71 

o.o8x 

173745-4 

x.oo 

652.1 

3 

3435527 

0.474!   17  37  28.1  '  0.9a 

852.4 

3 

341  30.88 

o.xoo 

17  38  10.0 

1.06 

648.2 

4 

34344.10 

0.457 

1737    6.7     0.86 

848.3 

4 

34133.52 

o.xao 

173836.2 

x.xa 

644.3 

5 

3433332 

0.440 

173646.7  ,  0.80 

844.2 

5 

3  41  36.62 

0-U9!   1739    3-9 

X.19 

640^* 

6 

34322.94 

-0.433 

+173628.2 

1 
-0.74 

840.1 

6 

34140.19 

1 
+0.X58  +173933.1 

+X.35 

636.5 

7 

34312.97 

0.406 

173611.1 

0.68 

836.0 

7 

34144-22 

0.X78      1740    3.8 

X.JZ 

632.7 

8 

3  43    342 

0.389 

173555-5 

0.63 

831-9 

8 

34148.71 

O.X97 

174036.0 

1.37 

628.8 

9 

34254.29 

0.371 

173541-4 

0.56 

827.8 

9 

34153-66 

o.ax6 

1741    9-7 

X.43 

625.0 

lO 

3424559 

0.353 

173528.7 

0.50 

823.7 

10 

34159.07 

0.335 

174144.9 

X.50 

621.1 

II 

3423731 

-0.335 

+I7  35»7.6 

-0.44 

8  19.6 

II 

342    4-94 

+0.354 

+1742  21.7 

+X.56 

617.3 

12 

3  42  29.47 

0.317 

1735    8-0 

0.37 

815.6 

12 

342  11.26 

0.373 

174259.9 

z.6a 

6134 

13 

342  22.06 

0.399 

17  34  59-9 

0.31 

811.5 

13 

342  18.03 

0.393 

17  43  39-5 

X.68 

6   9.6 

14 

34215.08 

o.aSx 

173453-4 

0.24 

8    7.5 

14 

34225.26 

0.3XX 

174420.5 

1.74 

6   5.8 

15 

342    8.55 

0.363 

173448.5 

o.z8 

8    3.4 

15 

34232.94 

0.339 

1745    2.9 

X.80 

6   2.0 

i6 

342    2.47 

-0.345 

+17  3445.1 

— o.xx 

7  59-4 

16 

34241.06 

+0.348 

+174546.6 

+1.85 

558.2 

I? 

34156.84 

0.336 

173443.2 

—0.05 

7  55-4 

17 

3  42  49-62 

0.366 

174631.7 

X.91 

5  544 

i8 

34151-65 

0.307 

173442.8 

+0.02 

751.4 

18 

3  42  58.62 

0.384 

1747  18.1 

X.96 

550.6 

>9 

34146.91 

0.188 

173444-0 

0.08 

7  47-4 

19 

3  43   8.05 

0.40a 

1748   5.9 

a.oa 

546.9 

20 

34142.63 

0.169 

173446.8 

0.15 

7  43-4 

20 

34317-92 

0.430 

174855.0 

a. 07 

543.1 

21 

34x38-81 

—0.150 

+17  3451.2 

+o.ax 

7  39-4 

21 

34328.21 

1 
+0.438  j+1 7  49  45.4 

+a.f3 

5  394 

22 

34135-44 

0.X3I 

17  3457-1 

0.37 

7  35-4 

22 

34338.93 

0.456 

175037.0 

a.x8 

535.6 

23 

34132.52 

O.XI3 

1735    4-5 

0.34 

7  31-4 

23 

3  43  50.08 

0-47S  j    175129.9 

a.aj 

531.9 

24 

34130.06 

0.093 

1735x3-5 

0.41 

727.4 

24 

3  44    1.65 

0.491 

175224.1 

a.aS 

528.1 

25 

341  28.06 

0.074 

X7  35  24.1 

1 

0.47 

723.4 

25 

34413.64 

0.509 

175319.5 

a.33 

5244 

26 

341  26.53 

1 

-O.OS5  +173536.3 

+0  54      7  X9-5 

26 

3  44  26.05 

+0.536 

+17  54  16. 1 

+3.38 

520.7 

27 

34125.45 

0036      173550-1 

0.60  '  7  15.6 

27 

3  44  38.87 

0.543 

175513.9 

a.43 

517.0 

28 

341  24.83 

-0.017  ;    1736    5-4 

0.67  '  7  1 1.6 

28 

34452.10 

0.560 

17  56  12.9 

8.48 

513.3 

29'  341  24.68 

+0.003 

173622.3 

0-74      7     7.7 

29 

3  45    5.74 

0.577 

175713.0 

a.S3 

5    96 

30  :  3  41  24.99 
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Nora. — ^The  sign  +  indicates  north  dedinations;  the  sign  —  indicates  sonth  decUiuitkiiis. 
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N0T8.— The  sign  +  indicates  north  dfclinatinna;  the  sign  —  indicates  south  dedinatioiis. 
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NoTS. — ^The  sign  +  indicates  north  declinations;  the  sign  —  indicates  south  dedinatioas. 
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9.857  7457 

9.861  7198 

17 

249  35  44-7 

a  44 

57.9 

9    3.6 

240    4.4 

z8  43.6 

9.6683421 

9.865  7061 

9.869  7015 

i8 

252  20  33.6 

a  44 

4X.8 

953.7 

2  58  34.2 

z8  z6.9 

9.668  81 19 

9.873  7032 

9.877  7084 

»9 

255    5  12.5 

a  44 

38.0 

10  38.3 

31637.7 

Z7  50.0 

9.6690215 

9.881  7147 

9.885  7198 

20 

257  49  53-6 

a  44 

46.4 

II  17.0 

3  34  13-8 

Z7  33.0 

9.668  9710 

9.889  7215 

9.893  7180 

21 

260  34  49.2 

a  45 

6.9 

+11  49.6 

-351  21.3 

— x6  53.8 

9.668  6604 

9.897  7076 

9.901  6886 

22 

263  20  1 1.5 

a  45 

39.6 

12  15.6 

4    758.9 

z6  33. a 

9.668  0898 

9-905  6595 

9.909  6189 

23 

266    6  12.6 

a  46 

a4.7 

1234.9 

424    5.3 

Z5  50.a 

9.667  2587 

9-9x35655 

9.9174983 

24 

268  53    5.1 

a  47 

33.4 

1247.2 

4  39  38.9 

Z5  z6.6 

9.666  1662 

9.921  4162 

9.925  3x83 

25 

271  41     1.5 

a  48 

33.6 

12  52.2 

4  54  38.0 

14  4X.3 

9.664  81 18 

9.929  2039 

9.933  0720 

26 

274  30  14.6 

a  49 

55.6 

+12  49.7 

-5    9   0.9 

—14    4.x 

9.663  1948 

9.9369219 

9.940  7529 

27 

277  20  57.2 

a  5x 

31.8 

12  39.7 

5  22  45.5 

X3  34.8 

9.661  3144 

9.944  5645 

9.948  3561 

28 

280  13  22.8 

a  53 

az.6 

12  22.1 

5  35  49.6 

13  43. X 

9-659  1694 

9.952  1272 

9.955  8775 

29 

283    7  45.1 

a  55 

35.3 

II  56.7 

5  48  10.8 

11  58.9 

9.656  7588 

9.959  6064 

9.963  3x35 

30 

286    4  18. 1 

a  57 

43.3 

"  23.5 

5  59  46.3 

zz  xz.8 

9.6540817 

9.966  9984 

9.970  6608 

Blay    I 

289    3  16.6 

3     0 

16. z 

+1042.6 

-6  10  33.2 

—  10  3X.6 

9.651  1372 

9.974  3004 

9.977  9168 

2 

292    455.5 

3     3 

4.3 

954.0 

6  20  28.3 

9  38.0 

9.647  9243 

9.981  5095 

9.985  0783 

3 

295    930.4 

3     6 

8.3 

857.8 

6  29  27.9 

8  30.6 

9.644  4428 

9.988  6230 

9.992  1433 

4 

298  17  17.6 

3     9 

38.9 

754.3 

6  37  28.0 

7  39.0 

9.640  6925 

9.995  6387 

9.999  1088 

5 

301  28  34.0 

3   X3 

6.8 

644.0 

6  44  24.3 

6  33.9 

9.636  6737 

0.002  5534   0.005  9719 

6 

30443  37.1 

3   X7 

2.5 

+  5  27.2 

-650  12. 1 

—  5  ZZ.8 

9-632  3874 

0.009  3640   0.012  7293 

7 

308    2  45.2 

3  ax 

z6.8 

4   4.4 

6  54  46.0 

3  55.3 

9.627  8352 

0.0160673 

0.019  3776 

8 

311  26  17.3 

3   »S 

50.5 

236.4 

658    0.5 

3  33.8 

9.623  0199 

0.022  6595  \  0.025  9125 

9 

3H  54  330 

3  30 

44.1 

+  I    4.2 

6  59  49.5 

-   z     3.9 

9.617  9455 

0.029  1360  1  0.032  3295 

10 

318  27  52.5 

3  35 

58.4 

-  031.2 

7    0    6.2 

+  0  3X.8 

9.612  6173 

0.035  4922 

0.038  6233 

II 

322    6  37.0 

3  41 

34.3 

-  2    8.5 

-6  58  43.5 

+   3  Z4.8 

9.607  0425 

0.041  7220 

0.044  7876 

12 

325  51     8.2 

3   47 

3X.7 

346.2 

6  55  33.9 

4     5-6 

9.601  2308 

0.047  8 1 91 

0.050  8155 

13 

329  41  47.9 

3  S3 

51.5 

5  22.6 

6  50  29.5 

6     4.7 

9.595  1944 

0.053  7757 

0.056  6987 

14 

333  38  58.7 

4     0 

33.8 

655.8 

643  21.8 

8  za.3 

9.588  9485 

0.059  5834 

0.062  4283 

15 

337  43    31 

4     7 

38.7 

823.5 

634    2.3 

zo  38.3 

9.582  5 1 17 

0.065  2321 

0.067  9935 

16 

341  54  23.6 

4   15 

5.8 

-  9  43.2 

-6  22  22.4 

+xa  S3.Z 

9-5759071 

0.070  7109 

0.073  3827 

17 

346  13  22.0 

4  aa 

54.4 

-X052.5 

-6    8  13.3 

+XS  a6.4 

9.569  1625 

0.076  0073 

0.078  5828 
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Date. 

Heliocentric 

Longitude, 

Mean  Bquinox 

of  Date. 

Daily 
Motion. 

Reduction 
to  Orbit. 

Heliocentric 
Latitude. 

Daily 
Motion. 

1 

Logarithm 

of  Radius 

Vector. 

Logarithm  of  Distance  from 
Earth— 

At  Date. 

At  Interme> 
diate  Date. 

0      /      // 

0 

f 

// 

/      ff 

0      /      '/ 

/     // 

July    X 

212     4  24.7 

3 

9 

9.0 

-  632.8 

+  15054.7 

-^32   23.7 

9.638  3901 

9.9714439 

9.967  6005 

2 

215   II  49.0 

3 

5 

42.4 

5  17.8 

I  28  33.9 

32   17.4 

9.642  2965 

9.963  7388 

9.959  8595 

3 

218   15  55.9 

3 

a 

34.x 

4    0.5 

I    6  20.8 

22      8.4 

9.645  9342 

9.955  9632 

9-952  0506 

4 

221    17      3.3 

a 

59 

43.3 

241.7 

04417.9 

2X   57.1 

9649  3030 

9.948  1225 

9.944  1795 

5 

224   15   28.2 

a 

57 

9.x 

I  22.3 

0  22  27.4 

az  43-8 

9.652  4033 

9.940  2225 

9.936  2524 

6 

227   II   27.0 

a 

54 

50.9 

-  0    3.1 

■K)    051.0 

—21  38.8 

9.655  2357 

9.932  2700 

9.928  2762 

7 

230    5  15-3 

a 

Sa 

48.1 

+  I  I5-I 

-0  20  29.5 

ax  13. X 

9.657  8010 

9.9242719 

9.920  2583 

8 

232  57    8.2 

a 

51 

0.0 

231-8 

041  32.7 

20  S4.0 

9.660  1002 

9.916  2365 

9.912  2077 

9 

235  47  20.2 

a 

49 

a6.3 

346.2 

I     2  17.2 

20  34.8 

9.662  1343 

9.908  1730 

9.904  1339 

lO 

23836    5-4 

a 

48 

6.3 

457.7 

I  22  41.8 

20  14.3 

9.663  9043 

9.9000917 

9.896  0482 

II 

241  23  37.3 

a 

46 

59.7 

+  6    5.9 

-I  42  45.4 

-19  52.7 

9.665  41 1 2 

9.892  0050 

9.887  9638 

12 

244  10    9.2 

a 

46 

6.a 

7  10. 1 

2      2  26.9 

Z9  30. z 

9.666  6557 

9.883  9265 

9-879  8953 

13 

246  55  53-9 

a 

45 

25.4 

8  1 0.0 

2  21  45.3 

19    6.4 

9.667  6386 

9.875  8725 

9.871  8604 

14 

24941    4.2 

a 

44 

57.2 

9    5-2 

2  40  39.4 

18  41.7 

9.668  3606 

9.867  8615 

9.863  8785 

15 

252  25  52.6 

a 

44 

4X.5 

955.2 

259     8.4 

x8  16.0 

9.668  8222 

9.8599145 

9.855  9726 

i6 

255  10  31.4 

a 

44 

38.1 

+10  39.6 

-3  17  II. I 

-X7  49.2 

9.669  0237 

9.852  0558 

9.848  1677 

17 

257  55  12.8 

a 

44 

46.8 

II  18.2 

3  34  46.3 

Z7  ax.z 

9.668  9652 

9.8443123 

9.840  4937 

i8 

260  40    9.0 

a 

45 

7.7 

II  50.5 

35152.9 

165X.9 

9.668  6466 

9.8367160 

9-832  9837 

19 

263  25  32.3 

a 

45 

40.8 

12  16.3 

4    8  29.6 

z6  3X.3 

9.668  0677 

9.829  3016 

9.825  6747 

20 

266  II  34.9 

a 

46 

a6.3 

1235.4 

4  24  35.0 

x5  49.3 

9.667  2283 

9.822  1084 

9.8186083 

21 

268  58  29.2 

a 

47 

24.3 

+1247.4 

-440    7.5 

-IS  15.6 

9.666  1277 

9.815  1804 

9.81 1  8307 

22 

271  46  27.7 

a 

48 

35.0 

1252.2 

4  55    5.6 

X4  4o.a 

9.664  7652 

9.808  5657 

9.805  3920 

23 

274  35  43-3 

a 

49 

58.5 

1249.5 

5    927.3 

14    2.8 

9.663  1400 

9.8023167 

9.799  3470 

24 

277  26  29  0 

a 

5X 

35.x 

1239.3 

5  23  10.6 

X3  23.4 

9.661  2512 

9.796  4904 

9.793  7546 

25 

280  18  58.1 

a 

53 

25.3 

12  21.4 

5  36  13.4 

12  41.7 

9.659  0980 

9.791  1476 

9.788  6773 

26 

283  13  24.2 

a 

55 

29.4 

+11  55.8 

-5  48  33.2 

-IX  S7.4 

9.6566791 

9.786  3520 

9.784  1800 

27 

286  10    1.6 

a 

57 

47.8 

II  22.4 

6   0    7.3 

zx  10. a 

9.653  9937 

9.782  1696 

9.7803291 

28 

289    9    4.8 

3 

0 

ai.o 

1041.2 

6  1052.7 

10  19.9 

9.6510409 

9.7786671 

9-777  1918 

29 

292  10  48.9 

3 

3 

9.7 

952.3 

6  20  46.0 

9  a6.a 

9.647  8198 

9.775  91 13 

9.774  8334 

30 

295  15  29.6 

3 

6 

14.3 

855.9 

6  29  43.8 

8  a8.7 

9.644  3300 

9.773  9658 

9.7733158 

31 

298  23  23.1 

3 

9  35.5 

+  7  52.3 

-6  37  42.0 

-   7  27.0 

9.6405714 

9.772  8902 

9.772  6954 

Aug.    I 

301  34  46.4 

3 

13 

X3.9 

641.7 

6  44  36.3 

6  20.7 

9636  5443 

9.772  7375 

9.7730217 

2 

304  49  56.9 

3 

17 

xo.a 

524.6 

650  21.8 

5     95 

9.632  2497 

9.773  5525 

9.774  3338 

3 

308    9  12.9 

3 

ai 

as. I 

4    1.7 

6  54  53.4 

3  52.8 

9.627  6893 

9.775  3688 

9.7766600 

4 

3"  32  53-5 

3 

25 

59.4 

233.6 

658    5.3 

2  30.1 

9.622  8658 

9.778  2090 

9.7800162 

5 

315     I  i8-3 

3 

30 

53.7 

+  I     1.3 

-65951.4 

—    I      X.X 

9.617  7833 

9.782  0813 

9.784  4032 

6 

318  34  47.7 

3 

36 

8.7 

-  034.2 

7    0    5.1 

+  0  34.8 

9.6124473 

9.786  9799 

9.789  8087 

7 

322  13  42.7 

3 

41 

4S.X 

2  11.6 

6  58  39-3 

a  18. 1 

9.6068651 

9.792  8857 

9.796  2064 

8 

325  58  25.0 

3 

47 

43-3 

349.3 

6  55  26.3 

4    9.2 

9.601  0463 

9.799  7654 

9.803  5564 

9 

329  49  16.6 

3 

54 

3.8 

525.6 

650  18.1 

6    8.5 

9-5950031 

9.807  5724 

9.811  8061 

10 

333  46  39-9 

0 

46.8 

-  658.6 

-643    6.4 

+  8  X6.3 

9.588  7509 

9.816  2492 

9.820  8930 

II 

337  50  57-6 

7 

52.3 

.826.1 

63342.7 

10  32.7 

9.582  3085 

9.825  7285 

9.830  7461 

12 

342     2  32.0 

15 

20.1 

9  45-6 

6  21  58.2 

12  S7.8 

9-575  6992 

9.835  9357 

9.841  2871 

13 

346  21  45.0 

23 

9.3 

J0  54-4 

6    744.4 

15  31.3 

9.568  9509 

9.846  7898 

9.8524331 

14 

350  48  57-5 

31 

18.9 

1 1  50.0 

55053.1 

18   13.6 

9.5620971 

9.858  2062 

9.864  0982 

15 

355  24  28.9 

39 

47.0 

-12  29.4 

-531  171 

+  21     0.7 

9-555  1772 

9.870  0983 

9.876  1954 

16 

0    8  36.6 

A 

48 

3X.O 

-1249.9 

-5    850.1 

+23  54.2 

9.548  2371 

9.882  3785 

9.888  6367 
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Date. 

Hdiooentric 

Ixisigitude. 

Mean  Equinox 

of  Date. 

Daily 
Motion. 

Reduction 
to  Orbit. 

HeUocentric 
Latitude. 

Daily 
Motion. 

Logarithm 

of  Radius 

Vector. 

Logarithm  of  Distazxce  from 
Earth— 

At  Date. 

At  Interme- 
diate Date. 

0      1       " 

0     f      ff 

f       // 

0      '      // 

/      // 

or.  i6 

20  45  11.8 

5  as     a.S 

—10  19.0 

-3    836.8 

+35  36.S 

9.521  2536 

9.864  7686 

9.860  1799 

»7 

26  14  42  2 

5  33  SS.8 

839.4 

2  31  41.3 

38  xa.3 

9.5x5  X632 

9.855  8123 

9.851  6971 

i8 

31  52  56.8 

s  4a  39.4 

637.3 

I  52  18.1 

40  30.8 

9.509  4763 

9.847  8662 

9.8443515 

19 

37  39  31  I 

5  SO  33-6 

4  16.2 

I  X047.5 

4a  96.x 

9.504  2805 

9.841  1847 

9.838  3964 

20 

43  33  50.5 

S  57  57.8 

-  I  41. 1 

-0  27  35.6 

43  S^'5 

9.499  6634 

9.8360155 

9.834  0686 

21 

49  35    9.8 

6     4  31.6 

+   I     1.5 

+0  1646.0 

+44  44. S 

9.495  7089 

9.832  5793 

9.83 X  5676 

22 

55  42  33-3 

6  xo     4.4 

344.0 

I    140.4 

44  57.4 

9.492  4940 

9.831  0490 

9.831  0342 

23 

61  54  55.0 

6  Z4  a6.4 

6  18.1 

I  46  26.8 

44  aS.o 

9.490  0847 

9.831  5288 

9.832  5331 

H 

68  10  59.7 

6  Z7  a9z 

835.6 

2  3021.8 

43  14.6 

9.488  5327 

9.8340417 

9.836  0440 

25 

74  29  24.8 

6  19     6.1 

10  29.0 

3  12  41.6 

4Z  Z7.8 

9.487  8725 

9.838  5243 

9.841  4623 

26 

80  48  42.0 

6  Z9  13. z 

+11  52.0 

+3  52  43.7 

+38  40.0 

9.488  1 1 88 

9.844  8338 

9.848  6109 

27 

87     7  20.7 

6  Z7  49.0 

12  40.2 

4  29  49.5 

35  as.9 

9.489  2661 

9.852  7628 

9.857  2570 

28 

93  23  504 

6  X4  555 

12  51.6 

5    325.5 

31  41. 7 

9.491  2888 

9.862  0597 

9.867  1363 

29 

99  36  43.7 

6  zo  37.3 

12  26.6 

5  33    5.3 

87  34.9 

9.494  1428 

9.872  4525 

9.877  9743 

30 

105  44  39.5 

6     s      1,8 

II  27.7 

55830.2 

83  X3.3 

9.497  7681 

9.883  6688 

9.889  5046 

Dec.    I 

III  46  24.9 

S  S«  i«.3 

+  9  59.3 

+6  19  29.3 

+z8  44.8 

9.502  0923 

9.895  4520 

9.901  4832 

2 

117  40  57.2 

S   SO  37. 5 

8    7.2 

6  35  59.6 

Z4  x6.7 

9.507  0342 

9.907  5724 

9.913  6960 

3 

123  27  24.7 

S   4a   Z0.9 

557.9 

648    4.8 

9  555 

9.5125075 

9.9198326 

9.925  9628 

4 

129    5     7-5 

S  33   xo.o 

337.9 

6  55  54.4 

5  46.3 

9.5184242 

9.932  0695 

9938  1374 

5 

134  33  36.9 

S   '3  459 

+  I  13.8 

65942.5 

+    X  sa.8 

9.5246979 

9-944  X530 

9.950  1046 

6 

139  52  350 

s  14    90 

-  I    8.8 

+6  59  46.3 

—   X  4a. X 

9.531  2454 

9.955  9823 

9.961  7777 

7 

145     I  53.5 

S      4  a8.3 

324.9 

6  56  25.0 

4S7.X 

9.537  9894 

9.967  4834 

9.973  0935 

8 

150    I  32.7 

4  S4  SX-4 

530.5 

6  49  59.0 

7  5X.6 

9.544  8588 

9.978  6033 

9.9840089 

9 

154  51  39-7 

4  4S   34.8 

722.7 

6  40  48.7 

xo  9S.8 

9.55  X  7897 

9.989  3072 

9.994  4960 

10 

159  32  27.4 

4  36   13-6 

859.5 

6  29  14. 1 

X9  40.4 

9.558  7254 

9.999  5738 

0.004  5397 

II 

164    4  13.3 

4  a7  az.7 

-10  19.6 

+^  15  34.1 

-X4  36.7 

9.565  6166 

0.009  3933 

0.014  1345 

12 

168  27  18.1 

4   z8  sz-8 

II  22.5 

6    0    6.4 

16  x6.o 

9.572  4208 

0.018  7637 

0.023  2816 

13 

172  42    4.8 

4  10  45.9 

12    8.4 

5  43    7-3 

17  39.8 

9.579  XOI7 

0.027  6893 

0.031  9880 

14 

176  48  58.2 

4     3     S-3 

12  37.6 

5  2451.5 

18  49-6 

9.585  6286 

0.036  1790 

0.040  2639 

15 

r8o  48  23.9 

3  SS  SO. 5 

12  51.0 

5    532.3 

19  47.0 

9.591 9760 

0.044  2445 

0.048  1226 

16 

184  40  47.7 

3   49     Z.6 

-12  49.8 

H  45  21.2 

-ao  33-4 

9.598  I23I 

0.051  9000 

0.055  5786 

17 

188  26  35.6 

3   4a  3B.4 

12  35.2 

4  24  28.7 

31    XO.I 

9.604  0530 

0.059  X604 

0.062  6473 

18 

192    6  12.9 

3  36  40.4 

12    8.4 

4    3    3-9 

21   38.3 

9.609  7520 

0.0660413 

0.069  3444 

19 

195  40    4-6 

3  31     6.9 

1 1  30.9 

3  41  14.6 

ax  59. X 

9.615  2092 

0.072  5588 

0.075  6862 

20 

199    8  34.7 

3   as  S7.Z 

1044.0 

3  19    7-7 

32    Z3.6 

9.620  4I6I 

0.078  7285 

0.081  6877 

21 

202  32     6.3 

3   ai   zo.o 

-  949.1 

f2  5649.1 

—  99   99.6 

9.625  3665 

.0.084  5658 

0.087  3645 

22 

205  51     1.8 

3   x6  44.7 

847.3 

2  34  24.0 

99    96.9 

9.630  0556 

0.090  0856 

0.092  7309 

23 

209    5  42.6 

3   xa  40.3 

740.0 

2  II  56.8 

99   96.9 

9.634  4802 

0.095  302 1 

0.097  8009 

24 

212  16  29.0 

3      8  559 

628.2 

I  4931.4 

99    93.4 

9.638  6379 

o.ioo  2289 

0.1025877 

25 

215  23  40.6 

3      S  30.S 

5  13.1 

I  27  II.O 

99    X7.0 

9.642  5275 

0.104  8787 

0.107  1034 

26 

218  27  36.0 

3      a  93.3 

-  355.7 

+1    458.4 

-99       7.8 

9.646  1485 

0.109  2633 

0.1 1 1  3598 

27 

221  28  33.0 

a  S9  33.5 

236.8 

042  56.2 

ax  S6.4 

9.649  5007 

0. II 3  3942 

0.1153678 

28 

224  26  48.6 

a  S7     0.3 

-  I  17.4 

+021    6.4 

ax  430 

9.652  5843 

0.117  2819 

0.119x375 

29 

227  22  39.0 

a  S4  43.0 

+  0    1.8 

-0   029.1 

9X    97.8 

9.655  4001 

0.1209359 

0.122  6782 

30 

230  16  19.9 

a  sa  41. 1 

I  20.0 

021  48.6 

9X    ZZ.O 

9657  9490 

0.1243655 

0.1259987 

31 

233    8    6.3 

a  so  54.0 

+  2  36.5 

-0  42  50.6 

— 90  sa.9 

9.6602318 

0.1275788 

0.129  1068 

32 

235  58  12.7 

»  49  az.z 

+  3  50.7 

-I    333.9 

-9033.5 

• 

9.662  2495 

lO.i^o  s^:ss 

XO.Y'Vi  OQ^ 

[Bph  13J 
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VENUS. 
GREENWICH  MEAN  NOON. 


«p^        . 

Heliocentric 

Longitude. 

Mean  Equinox 

of  Date. 

Daily 
Motion. 

Reduction 
to  Orbit 

Heliocentric 
Latitude. 

Daily 
Motion. 

Logarithm 

of  Radius 

Vector. 

Logarithm  of  Distance  from 
Earth— 

Date. 

At  Date. 

At  Interme- 
diate Date. 

0      /       " 

0      /      // 

t       II 

9      1      II 

/      II 

Jan.    o 

29    9     1-9 

I  35  S3.6 

-3    07 

-2  28  23.2 

+3  53.4 

9.859  8923 

0.002  6843 

9-999  7382 

2 

32  20  52.2 

1  35  S6.8 

3    0.8 

2  20  22.8 

4      7.0 

9-859  7296 

9.996  7632 

9.993  7586 

4 

35  32  48.9 

X  36     0.0 

2  58.7 

2  II  55-7 

4   X9.9 

9-859  5655 

9990  7239 

9.987  6586 

6 

38  44  52.2 

X  36    3.3 

2  54-4 

2    3    3.6 

4  3S.O 

9.859  4006 

9.9845621 

9-981  4339 

8 

41  57    2.0 

X  36    6.6 

2  47.8 

I  53  48.0 

4  43.3 

9-859  2354 

9.978  2736 

9.975  0805 

lO 

45    9  1 8-5 

X  36    9.9 

-2  39.1 

-I  44  10.7 

+4  53.8 

9.859  0703 

9-971  8539 

9.968  5935 

12 

48  21  41.7 

X  36  Z3.3 

3  384 

13413-4 

5     3.3 

9.858  9060 

9.965  2988 

9.961  9693 

14 

51  34  11.8 

z  36  z6.8 

2    159 

I  23  57.9 

5  XX.9 

9.858  7429 

9.958  6046 

9-955  2043 

i6 

54  46  48.8 

z  36  ao.3 

2      1.8 

I  13  36.3 

5  X9.5 

9-858  5815 

9.951  7678 

9.948  2946 

i8 

57  59  32.9 

X  36  33.8 

I   46.1 

I    3  4a3 

5    86.8 

9.858  4223 

9.9447843 

9.941  3365 

20 

61  12  24X> 

X  36  »7.3 

—I    28.9 

-05141-9 

+5  3X.9 

9.858  2659 

9-937  6508 

9.934  0268 

22 

64  25  22.2 

X  36  30.9 

I  ia6 

0  40  33-3 

5  36.S 

9.858  1 1 28 

9.930  3642 

9.926  6625 

24 

67  38  27.6 

X  36  34.5 

0515 

0  39  16.6 

5  40.0 

9-857  9633 

9.922  9212 

9-919  1399 

26 

70  51  40.3 

X  36  38.a 

0  31-7 

0  17  53-9 

5  4a.5 

9.857  8182 

9.915  3181 

9.91 1  4551 

28 

74    5    0.2 

X  36  4Z.8 

-0  11.5 

-0   627.3 

5  43.9 

9-857  6777 

9.907  5503 

9-903  6030 

30 

77  18  27.3 

X  36  45*4 

-K>     8.9 

fo   5   0.9 

+5  44.a 

9.857  5424 

9.8996124 

9-895  5777 

Feb.    I 

80  32     1.6 

I  36  49.0 

0  29.2 

0  16  38.6 

5  43.3 

9.8574127 

9.891  4982 

9-887  3730 

3 

83  45  43-1 

X  36  St,5 

049.1 

0  27  53.5 

5  4X.4 

9.857  3889 

9.883  2013 

9.878  9824 

5 

86  59  31.6 

1  36  56.0 

I      84 

0  39  13.5 

5  38.4 

9.857  1716 

9.874  7155 

9-870  3996 

7 

90  13  27.1 

X  36  59*5 

I   36.9 

0  50  364 

5  34.3 

9.857  061 1 

9.866  0340 

9.861  6179 

9 

93  27  29.5 

X  37     •.9 

+1  44.2 

fi    I  30.0 

+5  a9.x 

9.856  9577 

9.857  1504 

9.853  6308 

II 

96  41  38.5 

X  37     6.1 

3     0.2 

I  13  33.1 

5  aa.8 

9.8568618 

9.848  0583 

9.843  4323 

13 

99  55  540 

X  37     9.3 

2    14.7 

I  23    0.6 

5  -1%*% 

9.856  7738 

9.838  7520 

9.834  0167 

15 

103  10  15.8 

X  37  xa.4 

2   27.5 

I  33  23-5 

5     ?.a 

9.856  6939 

9.829  2258 

9.824  3786 

17 

106  24  43.5 

X  37  XS.3 

2   38.4 

I  43  28.7 

4  57.8 

9.856  6223 

9.8194746 

9.814  5132 

19 

109  39  16.8 

X  37  z8.o 

+2  47.3 

+•1  53  14.2 

+4  47.5 

9.856  5593 

9.809  4942 

9.8044171 

21 

"2  53  55-4 

X  37  «o.5 

2  54-1 

3    3  38.1 

4  36.3 

9.8565051 

9.799  2816 

9.7940872 

23 

116    8  38.9 

I  37  aa.9 

2  58.6 

3  II  38.^ 

4  a4.x 

9.856  4599 

9.788  8335 

9.783  5201 

25 

119  23  26.9 

X  37  «5.o 

3    0.8 

2  20  13.9 

4  zx.o 

9.856  4239 

9.778  1465 

9.772  7121 

27 

122  38  19.0 

X  37  a6.9 

3    0.7 

2  28  22.2 

3  57.x 

9-8563971 

9.767  2164 

9.761  6589 

Mar.    I 

125  53  14.5 

X  37  aS.S 

+2   58.3 

f  2  36     2.0 

+3  4a.S 

9-856  3796 

9.756  0391 

9.750  3566 

3 

129    8  13.0 

X  37  a9.9 

2   53.6 

243  II.8 

3  a7.x 

9-8563716 

9.744  61 1 1 

9.7388021 

5 

132  23  13.9 

X  37  3X.O 

3  46.6 

2  49  50.2 

3    XX. z 

9-856  3730 

9-732  9294 

9.726  9930 

7 

135  38  16.7 

X  37  3X.7 

2   37.5 

2  55  55-8 

a  54.4 

9-856  3839 

9.7209928 

9.7149289 

9 

138  53  20.6 

X  37  3a.x 

3   264 

3    127.5 

a  37.a 

9.856  4041 

9.708  8017 

9.702  61 18 

II 

142    8  25.1 

X  37  3a.a 

+3   13.4 

f3    624.1 

+a  Z9.4 

9-856  4336 

9.696  3598 

9.690  0463 

13 

145  23  29.5 

X  3?  3«.o 

I   58.7 

3  1044.8 

a     z.a 

9.8564724 

9.683  6726 

9.677  2400 

15 

148  38  33.0 

X  37  3Z.4 

I  424 

3  14  28.7 

z  4a.6 

9.856  5202 

9.670  7504 

9.664  2059 

17 

151  53  35.0 

X  3?  30.5 

I   24.9 

3  17  35-1 

z  33.7 

9.856  5770 

9.657  6092 

9-650  9634 

19 

155    834.8 

X  37  99-9 

I      6.3 

320   3.3 

z     4.S 

9.856  6426 

9.6443716 

9637  5378 

21 

158  23  31.7 

I  37  a7.6 

+0  46.8 

f3  21  53-0 

+0  45. z 

9.8567167 

9.630  7664 

9.623  9624 

23 

161  38  25.0 

X  3?  95.6 

0  36.8 

323    3.8 

0  85.6 

9.856  7990 

9.617  1313 

9.610  2788 

25 

164  53  14.1 

X  37  93.3 

+0     6.4 

3  23  35-5 

-4-0    6.Z 

9.856  8894 

9.603  41 19 

9-596  5373 

27 

168    7  58.1 

X  37  30.6 

-0   14. 1 

3  23  28.2 

-0  Z3.4 

9.856  9876 

9.589  6628 

9582  7970 

29 

171  22  36.4 

X  37  X7.6 

0  34.4 

32241.8 

0  33.9 

9-8570931 

9-575  9491 

9.569  1292 

31 

17437    8.5 

X  37  X4.3 

-0  54-2 

■1-3  21  16.5 

-0  5a.3 

9.857  2057 

9.562  3483 

9-555  6181 

Apr.    2 

177  51  33-7 

X  37  X0.7 

* 

-I   13.3, 

"j-3  19  12.7 
*  [Bph  13I 

-I   11.4 

9857  3250 

9.5489516 

9-542  3626 
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Dttc 

MeaDBquiiHX 

o(D.W. 

i^.    2 

177  51  33-7 

4 

181     5  51-3 

6 

184  ao    0.8 

8 

18734     1.8 

lO 

190  47  53-* 

13 

194     I  36.3 

»4 

197  15    8.9 

t6 

100  28  31.3 

i8 

203  41  43.J 

to 

106  54  44-5 

ti 

aio    7  34.9 

»4 

J13  30  144 

2b 

3163243.9 

i8 

31945    <M 

■  30 

333  57      6.9 

Hiy    I 

336     9     3.5 

4 

339  30  47-5 

•6 

333  33  23.0 

8 

235434M 

■0 

2385s     0.8 

13 

'4*    «    5-7 

»4 

345  17    M 

16 

34S  37  48.4 

IS 

351  38  37.3 

10 

354  48  58.3 

31 

357  59  31-9 

H 

36.     938.9 

26 

364  19  49.8 

2% 

367  39  55.0 

30 

370  39  55-3 

Joe  , 

373  49  509 

3 

376  59  43-8 

5 

380    931.4 

7 

383  19  17.3 

9 

386  39    IJ> 

ti 

389  38  43.3 

>3 

293  48  243 

15 

395  58    50 

17 

399    7  45-7 

19 

303  17  36.9 

11 

305  37    9-1 

13 

308  36  53-7 

*5 

3114638.3 

IT 

314  56  35.9 

»9 

318    6  16.3 

/"l,    , 

331  16    9-5 

3 

334  at    6.t 
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VENUS. 

GREENWICH  MEAN  NOON. 


Logarithm  of  Distance  firozn 

Date 

LooEitude. 
Mean  Bqitinox 

DaUy 
Motion. 

Reductionl 
toOrWtl 

Heliocentric 
Latitude. 

Daily 
Motion. 

Logarithm 
of  Radius 

Bazth — 

&^  ■>«%■• 

• 

of  Date. 

Vector. 

At  Date. 

At  Interme> 
diate  Date. 

0      /       #« 

0     /     /# 

/ 

ft 

0      /      // 

It 

kt.     I 

108  31  20.2 

X  37  X7.6 

+2 

44-4 

+•14951-5 

+4 

SI. a 

9  856  5586 

0.126  2054 

0.128  0100 

3 

III  45  58.2 

X  37  ao.3 

2 

51-9 

I  59  23.3 

40.3 

9.856  5009 

0. 1 29  7940 

0.13X  5575 

5 

115     041.3 

X  37  ".7 

2 

57.2 

2    832.2 

aS.s 

9.8564521 

0.1333008 

0.1350243 

7 

1x8  15  294> 

X  37  «4.9 

3 

0.3 

2  17  16.6 

15.7 

9.8564125 

0.1367283 

0.138  4130 

9 

121  30  20.9 

X  37  «6.9 

3 

1.0 

2  25  34.6 

a.z 

9.856  3822 

0.1400785 

O.141  7250 

II 

12445  16.5 

X  37  a8.6 

+2 

59-4 

■»'2  33  24.7 

+3 

47.8 

9.8563614 

0.1433527 

0.144  9618 

13 

128    0  15.3 

X  37  30.x 

2 

55.5 

24045.2 

3 

3a.6 

9.856  3500 

0-1465525 

0.148  1250 

15 

131  15  16.7 

X  37  3X.a 

2 

49.3 

2  47  34-7 

3 

x6.8 

9.856  3480 

0.1496793 

o.i5»  2155 

«7 

134  30  20.1 

X  37  3a. X 

2 

40.9 

2  53  52.0 

0.3 

9.856  3556 

0.1527337 

0.154  2341 

19 

137  45  24.9 

X  37  3a.6 

2 

30.5 

2  59  35-7 

43. a 

9.856  3727 

0.155  7167 

0.157  1816 

21 

141    0  30.5 

X  37  3a.« 

+2 

18.2 

+3    444.7 

+a 

a5.7 

9.856  3992 

0.1586290 

0.1600588 

23 

144  15  36.2 

X  37  33.7 

2 

4.1 

3    918.1 

7.7 

9.856  4350 

O.161  47 II 

0.162  8659 

25 

147  30  413 

X  37  3a.3 

I 

48.3 

3  13  150 

49.a 

9.8564801 

0.1642433 

0.165  6034 

27 

150  45  45- 1 

X  37  3X.5 

I 

31.2 

3  16346 

30.3 

9.856  5343 

0.1669463 

0.168  2721 

29 

154    047.0 

I  37  30.3 

I 

12.9 

3  19  16.2 

XX.3 

9.856  5973 

0.169  5810 

0.1708732 

31 

157  15  46.1 

X  37  »8.7 

+0 

53-7 

■»-3  21  19.4 

+0 

5a.o 

9.856  6690 

0.172  1487 

0.1734077 

Ko\*.    2 

160  30  41.8 

z  37  a6.8 

0 

33.8 

3  22  43.8 

0 

3a.5 

9.856  7492 

0.1746505 

0.1758773 

4 

163  45  33-4 

X  37  ^4.6 

•to 

13.5 

3  23  29.2 

+0 

xa.9 

9.856  837J 

0.1770882 

0.1782835 

6 

167    0  20.2 

X  37  M.x 

-0 

7.0 

3  23  35-5 

-0 

6.7 

9-856  9337 

0.1794635 

0.1806283 

8 

170  15     1.6 

X  37  X9.fl 

0 

27.4 

323    2.7 

0 

a6.a 

9.857  0375 

O.181  7780 

0.182  9128 

10 

173  29  36.8 

X  37  XS.9 

-0 

47.4 

■I-3  2I  51.0 

-0 

45.6 

9.857  1485 

0.1840328 

0.185  1381 

12 

17644    5-3 

X  37  xa.4 

I 

6.8 

3  20   0.6 

4.8 

9.857  2664 

0.186  2290 

0.187  3055 

«4 

179  58  26.4 

I  37     8.6 

I 

253 

3  17  32.0 

a3.7 

9.857  3907 

0.1883677 

0.189  4157 

16 

183  12  39.5 

X  37     4.5 

I 

42.7 

3  14  25.8 

4a.4 

9.857  52 1 1 

0. 190  4496 

0. 191  4694 

18 

186  26  44.2 

X  37     o.a 

I 

58.9 

3  1042.6 

0.7 

9857  6572 

0.192  4751 

0.1934668 

20 

189  40  40.0 

X  36  SS.6 

-2 

135 

4-3    623.2 

-a 

z8.6 

9.857  7985 

0.1944445 

0.1954082 

22 

192  54  26.4 

z  36  50.8 

2 

26.4 

3    I  28.5 

36.0 

9-857  9445 

0.1963580 

0.197  2938 

24 

196    8    3.0 

X  36  45.8 

2 

37-4 

2  55  59-5 

Sa.S 

9.858  0948 

0.198  2158 

0.199  1239 

26 

199  21  29.4 

X  36  40.7 

2 

46.4 

2  49  57-3 

9.  a 

9.858  2489 

0.2000183 

0.2008990 

28 

202  34  45.4 

X  36  354 

2 

53-3 

2  43  23.2 

a4.8 

9.858  4063 

0.201  7661 

0.202  6197 

30 

205  47  508 

X  36  30.0 

—2 

58.1 

■1-2  36  18.5 

—3 

39.8 

9.858  5665 

0.203  4599 

0.204  2870 

Dec.    2 

209    045.3 

X  36  94.5 

3 

0.6 

2  28  44.6 

S4.0 

9.858  7290 

0.205  loii 

0.205  9024 

4 

212  13  28.8 

z  36  X9.0 

3 

0.8 

2  2043.1 

7.4 

9-858  8933 

0.2066910 

0.207  4670 

6 

215  26    1.3 

X  36  Z3.4 

2 

58.8 

2  12  15.5 

ao.o 

9-859  0588 

0.208  2305 

0.208  9818 

8 

218  38  22.7 

X  36    7.9 

2 

54.5 

2    323.4 

3X.8 

9.859  2250 

0.209  7210 

0.2104483 

10 

221  5033.1 

X  36    9.4 

—2 

48.0 

■H  54    8.6 

—4 

43.8 

9-859  3915 

0.21 1  1636 

0.2 1 1  8671 

12 

225     2  32.6 

X  35  57.0 

2 

39.5 

I  44  32.9 

Sa.8 

9-859  5577 

0.2125589 

0.213  2391 

14 

228  14  21.3 

X  35  5X.7 

2 

29.0 

I  34  38.1 

1.8 

9-859  7230 

0.213  9078 

0.2145650 

16 

231  25  59.5 

X  35  46.5 

2 

16.6 

I  24  26. 1 

9.9 

9.859  8870 

0.215  2108 

0.215  8452 

18 

234  37  27.3 

X  35  4X.4 

2 

2.5 

1  13  58.8 

IT. I 

9.860  0492 

0.216  4681 

0.217  0796 

20 

237  48  45- 1 

X  35  36.4 

—I 

47.0 

fi    3  18.3 

— s 

a3.a 

9.860  2090 

0.2176797 

0.218  2683 

22 

240  59  53.2 

X  35  3X.6 

I 

30.1 

0  52  26.5 

a8.3 

9.860  3660 

0.2188455 

0.219  4^^2 

24 

244  10  51.9 

X  35  a7.x 

I 

12.1 

0  41  25.5 

3a. 4 

9.8605196 

0.2199654 

0.220  5082 

26 

247  21  41.8 

X  35  aa.8 

0 

53.2 

030  17.2 

35.5 

9.860  6695 

0.221  0396 

0.221  5596 

28 

250  32  23.3 

X  35  X8.7 

0 

33.7 

0  19    3.8 

37.6 

9.860  8151 

0.222  0683 

0.222  5657 

30 

253  42  56.7 

X  35  X4.8 

-0 

13-8 

+0    747.4 

-5 

38.7 

9.8609561 

0.2230520 

0.223  5272 

32 

256  53  23.7 

X  35  xz.a 

40 

6.2 

-0   330.1 

—5 

38.7 

9.861  0920 

0.2^^  ^\S 

loai\  ftAV^ 

(Kph  13] 
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MARS. 
GREENWICH  MEAN  NOON. 


Heliocentric 

Longitude, 

Mean  Bqtiinox 

of  Date. 

Logarithm  of  Distance  from 

Date. 

DaUy 
Motion. 

/      If 

Redac- 
tion to 
OrWt. 

Heliocentric 
latitude. 

Daily 
Motion. 

Logarithm  of 
Radius  Vec- 
tor. 

Barth— 

At  Date. 

At  Intermedi- 
ate Date. 

0      /        // 

// 

0     1       It 

// 

Jan.   o 

251    31    21.2 

3a  3SX" 

+38.2 

-0  42  44.1 

-58.28 

0.174  1282 

0.381  3358 

0.380  673a 

3 

252   36  38.2 

33  41.94 

39.6 

0  44  40.4 

58.01 

0.1733745 

0.380  0046 

0.379  3300 

4 

253  42      90 

3»  48.78 

41.0 

0  46  36.2 

57.72 

0.172  6216 

0.378  6495 

0.377  963a 

6 

254  47  53-4 

32  55.65 

42.3 

048  31.3 

5740 

0.17 1  8698 

0.377  2710 

0.376  5730 

8 

255  53  51-6 

Zi     a-Sa 

43.5 

0  50  25.8 

57.04 

O.171  1 194 

0.375  8694 

0.375  1602 

lO 

2.57    0    3.5 

^l     9.40 

+44.7 

-0  52  195 

-56.65 

0.1703706 

0.374  4456 

0.373  7256 

12 

258     6  29.2 

11  16. a9 

45.8 

054  12.4 

56.24 

0.1696237 

0.373  0003 

0.372  2698 

H 

259  13     8.7 

M  23.19 

46.9 

056     4.5 

55.8a 

0.168  8791 

0.371  5342 

0.370  7937 

i6 

260  20    2.0 

33  30.08 

47-9 

0  57  55.7 

55  38 

O.I  68  1370 

0.370  0483 

0.369  2982 

i8 

261  27     9.0 

33  3696 

48.8 

0  59  46.0 

54.90 

0.1673977 

0.368  5435 

0.367  7843 

20 

262  34  29.8 

33  4385 

+49-7 

-I     I  35.3 

-54.38 

0.166  6617 

0.367  0208 

0.366  2530 

22 

263  42     4.4 

33  50.73 

50.4 

I     3  23.5 

53.83 

0.165  9292 

0.365  4808 

0.364  7044 

24 

264  49  52.7 

33  57.60;     51. 1 

I     5  10.6 

5327 

0.165  2005 

0.363  9238 

0.363  1390 

26 

265  57  54.8 

34    4.45!    51-7 

I     6  56.6 

52.67 

0.1644759 

0.362  3502 

0.361  5573 

28 

267     6  10.5 

34  11.27       52.3 

I     841.3 

52.04 

0.1637558 

0.360  7602 

0.359  9590 

30 

268  14  39.9 

.34  x8.o8 

+52.7 

-I  10  24.7 

-51.38 

0.1630406 

0.359  1537 

0.358  3442 

Feb.   I 

269  23  22.9 

34  24.87 

53- 1 

I  12     6.8 

50.70 

0.1623304 

0.357  5305 

0.356  712S 

3 

270  32  19.4 

34  31.63 

53.4 

I  13  47-5 

49.98 

0.161  6257 

0.35589" 

0.355  0655 

5 

271  41  29.4 

34  38-35 

53.6 

I  15  26.7 

49.23 

0.1609268 

0.354  2359 

0.353  4024 

7 

272  50  52.8 

34  45.03 

53.7 

I  17    4.4 

48.45 

0.160  2340 

0.352  5652 

0.351  7244 

9 

274    0  29.5 

34  51.67 

+53.8 

-I  18  40.5 

-47.64 

0.1595477 

0.350  8802 

0.350  0325 

II 

275  10  195 

34  58.a7 

53.7 

I  20  14.9 

46.80 

0.1588682 

0.349  1 815 

0.348  3273 

13 

276  20  22.6 

35     4.83 

53.6 

I  21  47.7 

45.94 

0.158  1958 

0.347  4699 

0.346  6095 

15 

277  30  387 

35  11.33 

53.3 

I  23  18.7 

45.05 

0.1575309 

0.345  7462 

0.3448802 

17 

278  41     7.8 

35  17.76 

530 

I  24  47.9 

44.13 

0.1568739 

0.344  01 16 

1 

0.343  1404 

19 

279  51  49-8 

35  24.14 

+52.6 

-I  26  15.2 

-43.18 

0.1562250 

0.342  2667 

0.341  3906 

21 

281     2  44.4 

35  30.46 

52.1 

I  27  40.6 

4a. ao 

0.1555846 

0.3405122 

0.339  6315 

23 

282  13  51.6 

35  36.71 

51.5 

I  29    4.0 

41.18 

0.154  9531 

0.338  7484 

0.337  8630 

25 

283  25  II. 2 

35  42.88 

50.8 

I  30  25.3 

40.13 

0.1543308 

0.336  9752 

0.336  0850 

27 

284  36  43.1 

35  48.98 

50.1 

I  31  44-5 

39.07 

0.153  7180 

0.335  1924 

0.334  2974 

Mar.   I 

285  48  27.1 

35  5500  !  +49.2 

-I  33     1.6 

-37.98 

0.153  1 150 

0.333  4000 

0.332  5002 

3 

287     0  23.0 

36     0.93        48.2 

I  34  16.4 

36.84 

0.1525223 

0.331  5981 

0.330  6937 

.S 

288  12  30.7 

36     6.78 

47-2 

I  35  28.9 

35.68 

0.15 1  9401 

0.329  7869 

0.328  8778 

7 

289  24  50.1 

36  ia.S2 

46.1 

I  3639  I 

34.50 

0.15 1  3687 

0.327  9666    i 

0.327  0533 

9 

290  37  20.8 

36  18.17 

44-9 

I  37  46.9 

3329 

0.1508086 

0.326  1380 

0.325  2207 

II 

291  50     2.7 

36  23.73 

+43-6 

-I  38  52.3 

-32.05 

0.1502599 

0.324  3014 

0.323  3803 

13 

293     2  55.6 

36  39.17 

42.2 

I  39  55.1 

30.78 

0.1497231 

0.3224575    . 

0.321  5331 

15 

294  15  59.3 

36  34.50 

40.7 

I  40  55.4 

29.50 

0.149  1984 

0.320  6073 

0.319  6801 

17 

295  29  13.5 

36  39.72 

39.2 

I  41  531 

aS.ao 

0.1486862 

0.318  7516 

0.317  8219 

19 

296  42  38.1 

36  44.81  !    37.6 

I  42  48.2 

a6.86 

0.148  1868 

0.3168910 

0.315  959* 

21 

297  56  12.7  I36  49.79    +35-9 

- 1  43  40.5 

-25. 49 

0.1477005 

0.3150263 

0.3140924 

23 

299     9  57-2 

36  54.64      34-2 

I  44  30. 1 

34. II 

0.147  2275 

0.313  1574 

0.312  2213 

25 

300  23  51.2 

36  59.36       32.4 

I  45  1 70 

32.72 

0.146  7682 

0.31 1  2840 

0.3103455 

27 

301  37  54-5 

37    3.95      3^-5 

I  46     I.O 

ai.a9 

0.1463229 

0.309  4059 

0.308  4650 

29 

302  52     6.9 

37     8.39-      28.5 

I  46  42.1 

19.83 

0.145  8918 

0.307  5227 

0.306  5791 

31 

304    6  28.0 

37   ia.69;  +26.5 

-I  47  20.3 

-18.37 

0.1454751 

0.305  634a 

0.3046879 

Apr.  2 

305  20  57.6 

37  16.84 

+24.5  1 

-I  47  55.6 

—16.90 

0.1450733 

0.303  7402 

0.302  7910 

[Bph  13] 
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JUPITER. 

GREENWICH  MEAN  NOON. 


T\^ 

tc 

HeUocentric 

Longitude. 

Mean  Equinox 

of  Date 

Daily 
Motion 

Reduc- 
tion to 
Orbit 

HeUocentric 
Latitude 

Daily 
Motion 

Logarithm  of 
Radius  Vec- 
tor 

Logarithm  of  Distance  from 
Earth— 

ua 

At  Date 

At  Intermedi- 
ate Date. 

0      t      ft 

/      /* 

tf 

0 

t        n 

// 

Jan. 

2 

267  46  55.8 

4  52.75 

-10.8 

+0 

16   0.8 

-6.55 

0.7207186 

0.793  5280 

0.792  9977 

6 

268    6  27.1 

•4  52.90 

10.5 

0 

15  34.6 

6.56 

0.7206027 

0.792  4072 

0.791  7562 

lO 

268  25  59.1 

4  53.0s 

10.2 

0 

15  8.3 

6.57 

0.720  4865 

0.791  0449 

0.790  2737 

H 

268  45  31.7 

4  53.21 

9.9 

0 

14  42.0 

6.58 

0.720  3701 

0.7894431 

0.788  5534 

i8 

269    5    4.9 

453.37 

9.6 

0 

14  15.7 

6.59 

0.720  2535 

0.787  6049 

0.786  5979 

22 

269  24  38.7 

4  53-53 

-  9.3 

+0 

13  49-3 

—6.60 

0.720  1366 

0.785  5328 

0.7844098 

26 

269  44  13.1 

4  53.68 

9.1 

0 

13  22.9 

6.6x 

0.7200196 

0.783  2293 

0.781  9915 

30 

270    3  48.2 

4  53.84 

8.8 

0 

12  56.4 

6.6a 

0.7199024 

0.780  6965 

0.779  3444 

Feb. 

3 

270  23  23.9 

4  54.00 

8.5 

0 

12  29.9 

6.63 

0.7197850 

0.777  9356 

0.776  4703 

7 

270  43    0.2 

4  54.16 

8.2 

0 

12     3.4 

6.64 

0.7196675 

0.774  9492 

0.773  3729 

II 

271     2  37.2 

454.32 

-  7.9 

+0 

II  36.8 

-6.65 

0.7195498 

0.771  7423 

0.7700582 

15 

271  22  14.8 

4  54.48 

7.6 

0 

II  10.2 

6.66 

0.719  4319 

0.7683213 

0.766  5322 

19 

271  41  53.1 

4  5464 

7.3 

0 

10  43.6 

6.67 

0.719  3139 

0.7646918 

0.762  8010 

23 

272     I  32.0 

4  54.80 

7.0 

0 

10  16.9 

6.67 

0.719  1957 

0.760  8604 

0.7588705 

27 

272  21  11.5 

4  54.96 

6.7 

0 

9  50.1 

6.68 

0.7190773 

0.756  8320 

0.754  7454 

Mar. 

3 

272  40  51.7 

4  55  13 

—  6.4 

+0 

9  23.4 

-6.69 

0.7189587 

0.752  6119 

0.7504326 

7 

273    0  32.6 

4  55.29 

6.1 

0 

856.6 

6.70 

0.718  8401 

0.748  2085 

0.745  9407 

II 

273  20  14.1 

4  55  45 

5.8 

0 

8  29.8 

6.7X 

0.718  7213 

0.743  6307 

0.741  2800 

15 

273  39  56.2 

4  55-61 

5.5 

0 

8     2.9 

6.71 

0.7186023 

0.738  8902 

0.736  4628 

19 

273  59  38.9 

4  55-77 

5.2 

0 

7  36.0 

6.7a 

0.718  4832 

0.733  9993 

0.731  5013 

23 

274  19  22.3 

4  55-93 

-  4.9 

+0 

7    91 

-6.73 

0.7183639 

0.728  9703 

0.726  4078 

27 

274  39    6.4 

4  56.10 

4.6 

0 

6  42.2 

6.74 

0.7182445 

0.723  8151 

0.721  1936 

31 

274  58  511 

4  56.26 

4.3 

0 

6  15.2 

6.75 

0.718  1250 

0.7185457 

0.715  8731 

Apr. 

4 

275  18  36.5 

4  56.42 

4.0 

0 

5  48.2 

6.75 

0.7180053 

0.713  1782 

0.7104635 

8 

275  38  22.5 

456.58 

3.7 

0 

5  21.2 

6.76 

0.7178855 

0.707  7315 

0.704  9847 

12 

275  58    9.2 

4  56.75 

-3.4 

+0 

4  54.2 

-6.77 

0.717  7656 

0.702  2259 

0.6994577 

16 

276  17  56.5 

4  56.91 

3.1 

0 

4  27.1 

6.77 

0.717  6456 

0.696  6830 

0.693  9049 

20 

276  37  44-5 

4  S7.o8 

2.8 

0 

4    0.0 

6.78 

0.7175255 

0.691  1256 

0.688  3479 

24 

276  57  33.2 

4  57.25 

2.5 

0 

3  32.9 

6.78 

0.7174053 

0.685  5748 

0.682  8092 

28 

277  17  22.5 

4  57. 42 

2.1 

0 

3     5.7 

6.79 

0.717  2850 

0.680  0547 

0.677  3149 

May 

2 

277  37  12.5 

457.58 

-  1.8 

+0 

2  38.6 

-6.79 

0.717  1645 

0.674  5932 

0.671  8927 

6 

277  57     31 

4  57.74 

1.5 

0 

2  11.4 

6.80 

0.7170439 

0.669  2181 

0.666  5736 

10 

278  16  54.4 

4  57.91 

1.2 

0 

I  44.2 

6.80 

0.7169232 

0.663  9633 

0.661  3915 

14 

278  36  46.4 

4  58.07 

0.9 

0 

I  17.0 

6.81 

0.716  8025 

0.658  8619 

0.6563781 

18 

278  56  39.0 

4  58.24 

0.6 

0 

0  49.7 

6.81 

0.716  6817 

0.653  9441 

0.651  5639 

22 

279  16  32.3 

458.41 

-  0.3 

+0 

0  22.4 

~6.8a 

0.716  5608 

0.649  2415 

0.646  9807 

26 

279  36  26.3 

4  58.57 

0.0 

-0 

0    4.8 

6.8a 

0.7164399 

0.644  7859  ^ 

0.642  6613 

30 

279  56  20.9 

4  58.74 

+  0.3 

0 

0  32.1 

6.8a 

0.716  3189 

0.640  61 12 

0.638  6399 

June 

3 

280  16  16.2 

4  58.90 

0.7 

0 

0  59.4 

6.83 

0.716  1978 

0.6367516 

0.634  9503 

7 

280  36  12.2 

4  59.07 

I.O 

0 

I  26.7 

6.83 

0.7160766 

0.633  2401 

0.631  6250 

II 

280  56    8.8 

4  59.24 

+  1.3 

-0 

I  54- 1 

-6.83 

0.715  9553 

0.630  1087 

0.628  6938 

15 

281   16    6.1 

4  59.40 

1.6 

0 

2  21.4 

6.83 

0.715  8340 

0.627  3832 

0.626  1801 

19 

281  36    4.0 

4  59.57 

1.9 

0 

2  48.7 

6.83 

0.715  7127 

0.625  0866 

0.624  1053 

23 

281  56     2.6 

459.73 

2.2 

0 

3  16.1 

6.84 

0.715  5913 

0.623  2382 

0.622  4880 

27 

282  16     1.9 

4  59.90 

2.5 

0 

3  43-5 

6.84 

0.7154699 

0.621  8565 

0.621  3454 

July 

I 

282  36     1.9 

5     0.07 

+  2.8 

-0 

4  10.8 

-6.84 

0.7153484 

0.620  9561 

0.620  6897 

5 

282  56    2.6 

5    o.aa 

+  3.2 

-0 

438.2 

-6.84 

0.715  2269 

0.6205471 

0.620  5284 

[Bph  X3) 
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SATURN. 


GREENWICH  MEAN  NOON. 


Hetiocentric 

Lon^tude. 

Mean  Equinox 

of  Date. 

Loffarithm  of  Distance  from 

Date. 

Daily 
Motion. 

Reduc- 
tion to 
OrWt. 

Heliocentric 
Latitude. 

Daily 
Motion. 

Logarithm  of 
Radius  Vec- 
tor. 

Earth— 

At  Date. 

At  Intermedi- 
ate Date. 

0       f       0f 

/     // 

t      tt 

e       /         tt 

// 

Jan.    2 

62     5  42.4 

a  xa.96 

-I  35.6 

-I  55  57.0 

+3.65 

0.957  7852 

0.921  0688 

0.922  2874 

6 

62   14  34.4 

a  xa.98 

135.7 

I  55  42.4 

3.66 

0.957  7565 

0.923  5475 

0.924  8466 

lO 

62  23  26.3 

a  xa.99 

135.8 

I  55  27.7 

3.67 

0.957  7279 

0.926  1823 

0.927  5523 

14 

62  32   18.3 

a  13  .ox 

1358 

I  55  13.0 

3.68 

0.957  6993 

0.928  9540 

0.9303851 

i8 

62  41    10.4 

a  X3.03 

135.9 

I  54  58.2 

3-69 

0.957  6708 

0.931  8431 

0.933  3258 

22 

62  50     2.6 

a  X3.04 

-I  36.0 

-I  54  43.4 

+3.71 

0.957  6425 

0.934  8310 

0.936  3565 

26 

62  58  54.8 

a  X3.06 

I  36.1 

1  54  28.6 

3.7a 

0.957  6144 

0.937  9001 

0.939  4598 

30 

63     7  47- 1 

a  13. 08 

I  36.2 

I  54  13.7 

3.73 

0.957  5864 

0.941  0334 

0.942  6x88 

Feb.  3 

63  16  39.4 

a  X3.09 

136.3 

I  53  58.8 

3.74 

0.957  5585 

0.9442136 

0.945  8158 

7 

63  25  31.8 

a  X3.XX 

136.4 

1  53  43.8 

3.76 

0.957  5307 

0.947  4232 

0.949  0336 

II 

63  34  24.3 

a  X3.13 

-1  36.4 

-I  53  28.7 

+3.77 

0.957  5031 

0.950  6447 

0.952  2545 

15 

63  43  16.8 

a  X3.X4 

136.5 

I  53  13.6 

3.78 

0.957  4756 

0.953  8611 

0.955  4627 

19 

63  52     9.4 

a  X3.x6 

136.6 

I  52  58.5 

3.79 

0.957  4483 

0.957  0576 

0.958  6440 

23 

64     I     2.1 

a  13. x8 

136.7 

I  52  43.3 

3.80 

0.957  42 1 1 

0.960  2204 

0.961  7853 

27 

64    9  54.8 

a  X3.X9 

136.7 

I  52  28.1 

3.81 

0.957  3940 

0.963  3372 

0.964  8746 

Mar.  3 

64  18  47.6 

a  X3.ax 

-I  36.8 

-I  52  12.8 

+3.8a 

0.957  3670 

0.966  3959 

0.967  8997 

7 

64  27  40.5 

a  X3.a3 

136.8 

I  51  57.5 

3.84 

0.957  3402 

0.969  3844 

0.970  8486 

II 

64  36  33.5 

2  13*4 

136.9 

I  51  42.1 

3.8s 

0.957  3135 

0.972  2909 

0.973  7100 

15 

64  45  26.5 

a  X3.a6 

137.0 

I  51  26.7 

3.86 

0.957  2869 

0.975  XO47 

0.976  4738 

19 

64  54  19.5 

a  13. a7 

137.0 

I  51  11.2 

3.87 

0.957  2605 

0.977  8164 

0.979  1315 

23 

65    3  12.6 

a  13. a9 

-I  37.1 

-I  50  55.7 

+3.88 

0.957  2342 

0.9804185 

0.981  6765 

27 

65  12    5.8 

a  X3.3X 

137.2 

I  50  40.1 

3.89 

0.957  2081 

0.982  9046 

0.984  1020 

31 

65  20  59.1 

a  X3.3a 

137.2 

I  50  24.5 

3.91 

0.957  1821 

0.985  2678 

0.9864012 

Apr.  4 

65  29  52.4 

a  1334 

137.3 

I  50    8.9 

3.9a 

0.957  1563 

0.987  5013 

0.988  5674 

8 

65  38  45.8 

a  13.3s 

137.3 

1  49  53.2 

3.93 

0.957  1306 

0.989  5988 

0.990  5946 

12 

65  47  39.2 

a  X3.36 

-I  37.3 

-I  49  37.4 

+3-94 

0.957  1050 

0.991  5543 

0.992  4774 

16 

65  56  32.7 

a  13. 38 

137.4 

I  49  21.6 

3. 95 

0.957  0796 

0.993  3636 

0.9942125 

20 

66    5  26.3 

2  13.40 

137.4 

I  49    5-8 

3.96 

0.957  0543 

0.995  0237 

0.995  7970 

24 

66  14  19.9 

a  13.41 

137.4 

I  48  49.9 

3.97 

0.9570291 

0.9965321 

0.997  2286 

28 

66  23  13.6 

a  13.43 

137.4 

I  48  34.0 

3.98 

0.957  0041 

0.997  8860 

0.998  5040 

May   2 

66  32     7.3 

a  X3.44 

-I  37.5 

-I  48  18.1 

+4.00 

0.956  9792 

0.999  0823 

a999  6204 

6 

66  41     I.I 

a  X3.46 

1375 

I  48    2.1 

4.01 

0.956  9545 

i.ooo  1 180 

1.0005749 

10 

66  49  55.0 

a  X3.47 

137.5 

I  47  46.0 

4.0a 

0.956  9299 

1.0009909 

i.ooi  3659 

14 

66  58  48.9 

a  X3.49 

137.5 

I  47  29.9 

4.03 

0.956  9055 

1. 00 1  6998 

i.ooi  9926 

18 

67     7  42.9 

a  X3.S0 

137.5 

I  47  13.7 

4.04 

0.9568812 

1.002  2443 

1.002  4549 

22 

67  16  36.9 

a  X3.sa 

-I  37.5 

-I  46  57.5 

+4.0S 

0.956  8570 

1.002  6244 

1.002  7529 

26 

67  25  31.0 

a  13.53 

137.5 

1  46  41.3 

4.07 

0.956  8330 

1.002  8402 

1.002  8863 

30 

67  34  25.2 

a  13.54 

137.5 

I  46  25.0 

4.08 

0.956  8091 

1.002  8910 

1.002  8542 

June  3 

67  43  19.4 

a  X3.56 

137.5 

I  46    8.7 

4.09 

0.956  7853 

1.002  7758 

1.002  6560 

7 

67  52  13.7 

a  13.57 

137.6 

I  45  52.3 

410 

0.9567617 

1 .002  4948 

1.002  2923 

II 

68     I     8.0 

a  13.59 

-I  37.6 

-I  45  35.9 

+4-11 

0.956  7382 

1.002  0488 

I.OOI  7646 

15 

68  10    2.4 

a  13.60 

137.6 

I  45  19.4 

4.1a 

0.9567149 

1. 001  4400 

I.OOI  0751 

19 

68  18  56.8 

a  13.6a 

137.5 

I  45     2.9 

4.13 

0.9566917 

1.0006702 

I.OOO  2255 

23 

68  27  51.3 

a  13.63 

137.5 

I  44  46.4 

4-14 

0.956  6687 

0.9997412 

0.9992173 

27 

68  36  45.8 

a  1364 

137.5 

I  44  29.8 

4.15 

0.956  6458 

0.998  6541 

0.9980517 

July    I 

68  45  40.4 

a  13.66 

-I  37.5 

-I  44  13.1 

+4.16 

0.9566231 

0.997  4104 

0.996  73<H 

5 

68  54  35.1 

a  X3.67 

-I  37.5 

-I  43  56.4 

+4.18 

0.956  6005 

0.9960122  \ 

0.995  2561 

lEph  13I 
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URANUS. 
GREENWICH  MEAN  NOON. 


Date 

Heliocentric 

Longitude, 

Mean  Equinox 

of  Date. 

DaUy 
Moti<m. 

Reduc- 
tion to 
Orbit. 

Heliocentric 
Latitude. 

Daily     ^4 
Motion.     *^ 

>8aritlim  of 
adius  Vec- 
tor. 

Logarithm  of  Distance  from 
Barth — 

A^flkl^  • 

At  Date. 

At  Intermedi- 
ate Date. 

0      /       /# 

ff 

0f 

0      f      ff 

ff 

Jan.   6 

303  18  49.3 

39.83 

+9.3 

-0  35    21.2 

-0.35       I 

.2966561 

1.316  7749 

I.317  1628 

14 

303  24     7.9 

39.83 

9-3 

0  35  24.0 

0.35       I 

.296  6800 

I.3174571 

I.3176569 

22 

303  29  26.5 

39.8a 

9.3 

0  35  26.7 

0.3s       I 

.296  7038 

1.3177621 

I.3177728 

30 

303  34  45.1 

39.8a 

9.2 

0  35  29.5 

0.34      I 

.296  7276 

I.3176890 

1.3175107 

Feb.  7 

303  40    3.7 

39.8a 

9.2 

0  35  32.3 

0.34      I 

■2967513 

1.3 1 7  2384 

1. 3 16  8733 

15 

303  45  22.2 

39.81 

+9.2 

-0  35  35.0 

-0.34      I 

.296  7750 

I.3164173 

1.315  8728 

23 

303  50  40.7 

39.81 

9.2 

0  35  37.8 

0.34      I 

.296  7986 

1.315  2420 

1.3145274 

Mar.  3 

303  55  59.2 

39.8i 

9.2 

0  35  40.5 

0.34      I 

.296  8222 

1-3137314 

1.3128569 

II 

304     I  17.6 

39.80 

9.2 

0  35  43.3 

0.34      I 

.296  8458 

1.3119075 

1.3108874 

19 

304    6  36.0 

39.80 

9.2 

0  35  46.0 

0.34      I. 

296  8694 

1.309  8010 

1.3086529 

27 

304  II  54.4 

39.80 

+9.2 

-0  35  48.7 

-0.34       I. 

.296  8930 

1.3074476 

1.306  1895 

Apr.  4 

304  17  12.7 

39.79 

9.2 

0  35  51.5 

0.34      I. 

2969165 

1.3048837 

1.3035356 

12 

304  22  31.0 

39.79 

9.2 

0  35  54.2 

0.34      I. 

296  9399 

1.302  1515 

1-3007376 

20 

304  27  49.3 

39.78 

9.2 

0  35  56.9 

0.34      I. 

296  9633 

1.2993000 

1.297  8447 

28 

304  33    7.6 

39.78 

9.2 

0  35  59.6 

0.34      I. 

296  9866 

1.2963778 

1.2949057 

May  6 

304  38  25.8 

39.78 

+9.2 

-0  36     2.3 

-0.34      1. 

2970099 

1.293  4353 

1.291  9738 

14 

304  43  44.0 

39.77 

9.2 

0  36    5.0 

0.34      I. 

297  0331 

1.2905285 

1.289  1062 

22 

304  49    2.1 

39.77 

91 

0  36     7-7 

0.34      I. 

297  0562 

1.287  7134 

1.2863566 

30 

304  54  20.2 

39.76 

9.1 

0  36  10.4 

0.34      I. 

297  0793 

1.2850424 

1.2837778 

June  7 

304  59  3^-3 

39.76 

9.1 

0  36  13.0 

0.34      I. 

297  1024 

1.282  5696 

1. 281  4244 

15 

305    4  56.4 

39.75 

+9.1 

-0  36  15.7 

-0.33       I. 

297  1254 

1.2803484 

1.2793471 

23 

305  10  14.4 

39.75 

9.1 

0  36  18.4 

0.33       I. 

297  1484 

1.2784255 

1.2775885 

July   I 

305  15  32.4 

39.74 

9.1 

0  36  21. 1 

0.33      I. 

297  1714 

1.276  8411 

1.276  1881 

9 

305  20  50.4 

39.74 

9.1 

0  36  23.7 

0.33       I. 

297  1943 

1.2756336 

1.275  1808 

17 

305  26    8.3 

39.74 

9.1 

.  0  36  26.4 

0.33       I. 

297  2 171 

1.274  8319 

1.2745887 

25 

305  31  26.2 

39.73 

+9.1 

-0  36  29.0 

-0.33       I 

297  2399 

1.2744527 

1.2744253 

Aug.  2 

305  36  44.0 

39.73 

91 

0  36  31.6 

0.33       I< 

297  2627 

1.2745074 

1.2746989 

10 

305  42     1.9 

39.73 

91 

0  36  34.3 

0.33       I 

-297  2854 

1.2749986 

1.2754045 

18 

305  47  19.7 

39.7a 

9.1 

0  36  36.9 

0.33       I. 

297  3080 

1.275  9144 

1.2765254 

26 

305  52  37-4 

39.7a 

9.1 

0  36  39.6 

0.33       I 

297  3306 

1.2772348 

1.2780393 

Sept.  3 

305  57  55-2 

39.7a 

+9.1 

-0  36  42.2 

-0.33       1 

.297  3532 

1.2789344 

1.279  9150 

II 

306    3  12.9 

39.71 

9.1 

0  36  44.8 

0.33       I 

297  3757 

1.2809756 

1.282  1 103 

19 

306    8  30.6 

39.71 

9.1 

0  36  47.4 

0.33      I. 

297  3982 

1.283  3133 

1.2845785 

27 

306  13  48.2 

39.70 

9.0 

0  36  50.0 

0.3a       I. 

297  4206 

1.285  8998 

1.287  2706 

Oct.  5 

306  19    5.8 

39.70 

9.0 

0  36  52.6 

0.3a       I 

297  4430 

1.2886834 

1.290  1304 

13 

306  24  23.4 

39.70 

+9.0 

-0  36  55.2 

—0.3a       I 

.297  4653 

1. 291  6044 

1.2930985 

21 

306  29  41.0 

39.69 

9.0 

0  36  57.8 

0.3a       I 

297  4876 

1.2946058 

1.296  1196 

29 

306  34  58.5 

39.69 

9.0 

0  37     0.4 

0.3a       I 

.297  5098 

1.297  6324 

1.299  1369 

Nov.  6 

306  40  16.0 

39.68 

9.0 

0  37     2.9 

0.3a       I 

.297  5320 

1.3006257 

1.3020920 

14 

306  45  33.4 

39.68 

9.0 

0  37     5.5 

0.3a      I 

297  5541 

1.3035296 

1.3049327 

22 

306  50  50.9 

39.68 

+9.0 

-0  37     8.1 

—0.3a       I 

.297  5762 

1.3062952 

1.307  6114 

30 

306  56    8.3 

39.67 

9.0 

0  37  10.6 

0.3a       I 

.297  5982 

1.3088753 

1.3100812 

Dec.  8 

307     I  25.6 

39.67 

9.0 

0  37  13.2 

0.32       I 

.297  6202 

1.311  2244 

1.3123004 

16 

307     6  43.0 

39.66 

9.0 

0  37  15.8 

0.32      I 

.297  6421 

1.3133054 

1.3142356 

24 

307  12     0.3 

39.66 

9.0 

0  37  18.3 

0.3a       I 

.297  6640 

1.3150873 

1.3158569 

32 

307  17  17.5 

39.66 

+8.9 

-0  37  20.8 

-0.32       I. 

.297  6858 

1.3165412 

1.317  1377 

40 1  307  22  34.8 

39.6s 

+8.9 

-0  37  23.4 

—0.3a      I 

.297  7075 

1.3176447 

1. 3180608 

lEph  i; 

0 

HELIOCENTRIC  CO-ORDINATES,  1913. 


199 


NEPTUNE. 

GREENWICH  MEAN  NOON. 


knt* 

Hehocentric 

Lonsittide. 

Mean  Bquinox 

of  Date. 

Loffanthxn  of  I 

>istance  from 

Daily 
Motion. 

Reduc- 
tion to 
Orbit. 

Heliocentric     Daily 
Latitude.       Motion 

1 

1 

Ix>ffarithm  of 
Radius  Vec- 
tor. 

Bartl 

i— 

FSvC 

At  Date. 

At  Interxnedi- 
ate  Date. 

0      f       ft 

// 

// 

0      *       tf           If 

IXL    6 

1 14  34     5.0 

31*75 

—26.7 

-0  29  52.9  '  +0.65 

1.4768307 

1462  5345 

1.462  4041 

14 

114  36590 

»i.75 

26.6 

0  29  47.7        0.65 

14768336 

1.4623486 

1.4623680 

22 

"4  39  530 

"•75 

26.6 

0  29  42.5        0.6s 

1.4768365 

1.462  4617 

1.462  6291 

30 

114  42  47.0 

ax. 75 

26.5 

0  29  37.4        0.6s 

1.4768393 

1.4628695 

1.463  1814 

eb.  7 

1 14  45  40.9 

ax. 75 

26.4 

0  29  32.2        0.65 

1.476  842 1 

14635632 

1.464  0124 

15 

1 14  48  34.9 

2X.75 

-26.3 

-0  29  27.0  j  +0.65 

1.4768449 

1.4645260 

1.465  1006 

-^3 

114  51   28.9 

ax. 75 

26.3 

0  29  21.8  '     0.6s 

1.4768477 

1465  7329 

1.466  4192 

to   3 

114  54  22.9 

ax. 75 

26.2 

0  29  16.7 

0.65 

1 .476  8505 

1467  1559 

14679391 

II 

114  57   16.8 

ax. 75 

26.1 

0  29  1 1.5 

0.65 

14768533 

1.4687643 

1.4696266 

19 

115     0  10.8 

ax. 74 

26.0 

0  29     6.3 

0.65 

1.476  8561 

I.4705212 

1.4714432 

27 

"5     3    4-7 

ax. 74 

—26.0 

—0  29     I.I 

+0.65 

1.476  8590 

1.4723882 

14733516 

\pr.  4 

115     5  58-7 

ax. 74 

259 

0  28  56.0 

0.65 

1.476  8618 

1.4743286 

1475  3145 

12 

115     8  52.6 

ax. 74 

25.8 

0  28  50.8 

0.65 

1.4768647 

14763042 

1.477  2927 

20 

115  II  46.6 

ax. 74 

25.8 

0  28  45.6 

0.65 

1.4768675 

1.478  2756 

1.4792487 

28 

115  14  40.5 

ax. 74 

257 

0  28  40.4 

0.65 

1.476  8704 

1.4802080 

1.481  1494 

Kit  6 

"5  17  34-4 

ai.74 

-25.6 

-0  28  35.2 

+0.65 

1.4768732 

1.4820687 

1.482  9618 

14 

115  20  28.4 

ax. 74 

25.6 

0  28  30.1 

0.65 

1.476  8761 

1.4838249 

1.4846546 

22 

115  23  22.3 

ax. 74 

25-5 

0  28  24.9 

0.65 

1.4768790 

1.4854479 

1.486  2019 

30 

115  26  16.2 

ax. 74 

254 

0  28  19.7 

0.65 

1.476  8819 

1.486  9137 

1.4875804 

June  7 

115  29  10.2 

ax. 74 

25-3 

0  28  14.5 

0.65 

1.4768848 

1.488  1994 

1.4887682 

15 

"5  32    4.1 

ax. 74 

-25.3 

-0  28     9.3 

+0.65 

1.4768877 

1.489  2849 

14897479 

23 

"5  34  580 

ax. 74 

25.2 

0  28     4.1 

0.65 

1.4768906 

14901557 

1.4905069 

Jnly  I 

"5  37  51-9 

ax. 74 

25-1 

0  27  58.9 

0.65 

1.4768936 

1.4908000 

14910335 

9 

115  40459 

ax. 74 

25.0 

0  27  53.7 

0.65 

1.4768965 

1. 49 1  2067 

1.491  3190 

17 

"5  43  39.8 

ax. 74 

25.0 

0  27  48.6 

0.65 

1.4768994 

1.491  3702 

1.4913605 

25 

"5  46  33.7 

ax. 74 

-24.9 

-0  27  43.4 

+0.65 

1.4769024 

1. 49 1  2898 

1491  1579 

Aug.  2 

115  49  27.6 

ax. 74 

24.8 

0  27  38.2 

0.65 

1.4769053 

14909649 

I.4907114 

10 

115  52  21.5 

ax. 74 

24.8 

0  27  33.0 

0.65 

1.4769083 

14903985 

1.4900277 

18 

"5  55  154 

ax. 74 

24.7 

0  27  27.8 

0.65 

1.476  91 13 

1.489  6001 

1.489  1171 

26 

"5  58    9-3 

ax. 74 

24.6 

0   27    22.6 

0.65 

1.476  9143 

1.4885803 

14879913 

Sq>t.3 

116     I     3.2 

ax. 74 

-24.5 

-0  27    17.4 

+0.65 

1 4769173 

14873522 

1.4866656 

II 

"6    3  57.1 

ax. 74 

245 

0   27    12.2 

0.65 

1.4769203 

14859344 

1.485  1615 

19 

116    6  51.0 

ax. 74 

24.4 

0   27      7.0 

0.65 

14769233 

1.4843497 

1.4835020 

27 

116    9  44.9 

31.74 

24.3 

0  27      1.8 

o.6s 

1.4769263 

1.482  6216 

I.481  7122 

Oct.  5 

116  12  38.7 

ax. 74 

243 

0   26  56.6 

0.65 

1.4769294 

14807779 

14798229 

13 

116  15  32.6 

ax. 73 

-24.2 

-0   26  51.4 

+0.65 

1.4769324 

1.4788516 

1.477  8682 

21 

116  18  26.5 

21.73 

24.1 

0   26  46.2 

0.65 

14769354 

1.4768768 

1.475  8819 

29 

ft* 

116  21  20.4 

ax. 73 

24.0 

0    26  41.0 

0.65 

1.4769385 

1.474  8885 

1473  9016 

•Not.  6 

116  24  14.2 

31. 73 

24.0 

0   26  35.8 

0.65 

1.476  9416 

14729263 

I.471  9677 

14 

116  27     8.1 

ax. 73 

23.9 

0   26  30.6 

0.6s 

1.4769446 

1. 47 1  0304 

1.470  1 192 

22 

116  30    2.0 

31.73 

-23.8 

-0    26    25.4 

+0.65 

14769477 

1.4692388 

1.4683940 

30 

1%, 

"6  32  55.9 

3X.73 

237 

0   26   20.2 

0.65 

1.4769508 

1.4675898 

1.466  83 11 

Dec.8 

"6  35  49.7 

ax. 73 

237 

0   26    15.0 

0.65 

14769539 

1.466  1220 

1.4654664 

16 

116  38  43.6 

ax. 73 

23.6 

0   26      9.8 

0.65 

14769570 

1.4648680 

1.4643299 

24 

116  41  37^ 

31. 73 

235 

0   26      4.5 

0.65 

1.476  9601 

14638555 

1.4634481 

32 

116  44  31.3 
116  47  25.2 

ax. 73 

-23.4 

-0   25   59.3 

+0.65 

1.4769632 

1.463  1 102 

1.4628437 

40 

31.73 

-23.4 

-0   25   54.1 

+0.65 

1.4769664 

1.^62  e»^oo 

X^.^e^a^-jfao 
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SUN'S  CO-ORDINATES,  1913. 


FOR  GREENWICH  MEAN  NOON  AND  MIDNIGHT. 


Date. 

X 

True  Bquinox. 

Reduc 

to 

Mean 

Eqxof 

Jan.  0. 

Y 

True  Bquinox. 

Reduc. 

to 

Mean 

Bq'xof 

Jan.  0. 

z 

True  Bquinox. 

Reduc 

to 

Mean 

Bq'xof 

Jan.  0. 

Noon.           Midnight. 

Noon. 

Noon. 

Midnight, 

Noon. 

Noon. 

Midnight. 

Noon. 

Jan.  I 

■K>.I79  2378^+0.187  8326 

+  80 

-0.886  8932 

-0.885  3963 

-145 

-0.384  7678 

-0.384  1 1 88 

+372 

2 

0.196  4133 

0.204  9790 

71 

0.883  8303 

0.882  1953 

145 

0.383  4398 

0.382  7307 

371 

3 

0.213  5289 

0.222  0624 

61 

0.8804913 

0.878  7185 

146 

0.381  9917 

0.381  2228 

370 

4 

0.230  5788 

0.239  0774 

52 

0.876  8769 

0.874  9667 

146 

0.380  4240 

0.379  5954 

368 

5 

0.247  5575 

0.2560184 

43 

0.872  9881 

0.870  9412 

147 

0.378  7372 

0.377  8493 

366 

6 

+0.264  4593  +0.272  8796 

+  34 

-0.868  8262 

-0.8666433 

-148 

-0.3769319 

-0.375  9849 

+364 

7 

0.281  2786  0.289  6557 

25 

0.864  3926 

0.862  0744 

149 

0.375  0085 

0.3740027 

362 

8 

0.298  OIOI 

0.3063411 

16 

0.859  6888 

0.857  2360 

150 

0.372  9677 

0.371  9035 

360 

9 

0.3146480 

0.322  9302 

+  7 

0.854  7162 

0.852  1297 

152 

0.370  8102 

0.369  6878 

357 

lO 

0.331  1869 

0.339  4176 

-  I 

0.849  47^ 

0.846  7573 

154 

0.368  5366 

0.367  3567 

354 

II 

+0.347  6216 

40.355  7983 

—  10 

-0.843  9719 

-0.841  1208 

-156 

-0.366  148 1 

-0.3649109 

+351 

12 

0.363  9469 

0.372  0668 

18 

0.838  2042 

0.835  2223 

158 

0.363  6453 

0.362  3514 

347 

13 

0.380  1574 

0.388  2181 

26 

0.832  1754 

0.829  0638 

161 

0.361  0292 

0.359  6790 

344 

14 

0.396  2482 

0404  2471 

34 

0.825  8878 

0.822  6476 

164 

0.358  3008 

0.356  8948 

340 

15 

0412  2143 

0.420  149 1 

42 

0.819  3436 

0.815  9760 

167 

0.355  461 1 

0.353  9999 

336 

i6 

+0428  0508 

+0435  9189 

-49 

-0.812  5451 

-0.8090513 

-170 

-0.3525112 

-0.350  9953 

+332 

17 

0443  7529 

0.451  5522 

56 

0.805  4949 

0.801  8762 1  173 

0.349  4522 

0.347  8821 

328 

i8 

0459  3161 

0.467  0441 

63 

0.798  1956 

0.794  4533 

177 

0.3462851 

0.344  6614 

324 

19 

0474  7357 

0.482  3903 

70 

0.790  6496 

0.786  7849 

181 

0.343  01 11 

0.341  3344 

319 

20 

0.490  0073 

0.497  5863 

77 

0.782  8595 

0.778  8736 

185 

0.339  6314 

0.337  9023 

314 

21 

+0.505  1268 

+0.512  6282 

-84 

-0.774  8277 

-0.7707220  -189 

-0.336  1471 

-0.334  3660 

+309 

22 

0.520  0899 

0.5275115 

90 

0.766  5569 

0.762  3326  193 

0.332  5592 

0.330  7268 

304 

23 

0.534  8925 

0.542  2323 

96 

0.758  0495 

0.753  7080  197 

0.328  8689 

0.326  9857 

299 

24 

0.549  5305 

0.556  7864 

102 

0.749  3083 

0.744  8506  202 

0.325  0772 

0.323  1436 

294 

25 

0.563  9996 

0.571  1695 

108 

0.740  3353 

0.735  7628 

207 

0.321  1 85 1 

0.319  2017 

288 

26 

+0.578  2956  +0.585  3773 

-113 

-0.731  1333 

-0.7264471 

-212 

-0.317  1936 

-0.315  1609 

+282 

27 

0.592  4141 

0.599  4054 

118 

0.721  7046 

0.716  9062 

217 

0.313  1038 

0.311  0225 

276 

28 

0.6063508  0.6132496 

122 

0.712  0521 

0.707  1427 

222 

0.308  9170 

0.306  7874 

270 

29 

0.620  1013  0.626  9052 

127 

0.702  1783 

0.697  1593  227 

0.304  6340 

0.302  4569 

264 

30 

0.633  6609 

0.640  3679 

131 

0.692  0861 

0.686  9590  232 

0.300  2562 

0.298  0322 

257 

31 

+0.647  0255  +0.653  6332 

-135 

-0.681  7785 

-0.6765450  -237 

-0.295  7850 

-0.293  5147 

+250 

Feb.  I 

0.660  1904  0.666  6967 

139 

0.671  2588 

0.665  9204  243 

0.291  2215 

0.288  9056 

243 

2 

0.673  15 15I  0.6795544 

142 

0.660  5302 

0.6550887  -248 

0.286  5672 

0.284  2065 

236 

3 

0.685  9047  0.692  2020 

145 

0.649  5962 

0.6440533^  253 

0.281  8236 

0.279  4188 

229 

4 

0.698  4457 

0.704  6353 

148 

0.638  4603 

0.632  8178  258 

0.276  9923 

0.274  5443 

222 

5 

+0.710  7703 

+0.716  8502 

-150 

-0.627  1 261 

-0.621  3858  -264 

-0.272  0749 

-0.269  5844 

+214 

6 

0.722  8746  0.728  8430 

152 

0.615  5973 

0.609  761 2 1  269 

0.267  0729 

0.264  5407 

206 

7 

0.7347549  0.7406099 

154 

0.603  8779 

0.597  9479 

274 

0.261  9881 

0.259  4152 

198 

8 

0.7464074  0.752  1470 

156 

0.591  9717 

0.585  9498  280 

0.256  8223 

0.254  2095 

190 

9 

0.757  8283'  0.763  4510 

1 

157 

0.579  8828 

0.5737711,  285 

0.251  5771 

0.248  9253 

182 

10 

+0.769  0146  +0.774  5186 

-158 

-0.567  6152 

-0.561  4157 

-290 

-0.246  2543 

-0.243  5644 

+174 

II 

0.7799627  0.7853465 

158 

0.555  1731 

0.548  8879 

296 

0.240  8558 

0.238  1288 

166 

12 

0.7906696  0.7959315 

159 

0.542  5607 

0.536  1920 

301 

0.235  3835 

0.232  6202 

158 

13 

o,8oi  1319  0.8062705 

159 

0.529  7823 

0.523  3322 

306 

0.229  8392 

0.227  0406 

149 

14 

0.81 1  3470  0.8163609 

159 

0.516  8421 

0.510  3127 

312 

0.224  2248 

0.221  3919 

141 

15 

+0.821  3120+0.826  1999 

-158 

-0.503  7444 

-0.497  1379 

-317 

-0.218  5422 

-0.215  6760 

+132 

16 

+0.831  0244 

+0.835  7852 

-158 

[-0.490  4936 

-0.483  81 2 1 

-322 

-0.212  7934 

-0.209  8947 

+123 
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D«te. 


17 
18 

19 
X) 

21 
22 

23 
24 
25 
26 

27 
28 

Mff.! 
2 


True  Bquiiiox. 


Redttc. 

to 

Mean 

Bq'xofI 

Jan.  o. 


Notm. 


MLl6|ta83i  0244 
0.840  4819 
a849  6820 
a858  6224 
0.867  3012 


3  to.944  8691 

4  0.9502371 

5  0.9553160 

6  0.960  1044 
0.964  6010 


Apr. 


7 

8 

9 
10 

II 

12 

13 

H 

»5 
16 

>7 

18 

»9 
20 
21 
22 

23 

24 

25 
26 

27 

28 

29 
30 
31 


Aiidnioht. 


♦0.875 
0.883 
0.891 
0.899 
0.906 

[HX9I3 
0.920 
0.927 

0.933 
0.939 


-K>-835  7852 
0.845  "43 
0.854  1848 
0.862  9946 
0.871  5418 

7162  +0.879  8241 
8652  0.8878393 
7461  0.8955853 
3566  0.9030597 
6943    0.910  2602 

7570+0.917  1846 
5426  0.9238307 
0487  0.930  1962 
2730  0.9362790 
2138   0.9420772 

+0-947  5891 
0.952  8128 

0.957  7466 
0.962  3893 
0.966  7394 


fo.968 
0.972 
0.976 

0.979 
0.982 

1+0.985 
0.987 

0.989 

0.991 

0.993 


8043 
7132 
3269 

6451 
6661 

3897 
8157 
94401 

7744 
3072 


+0.994  5426 
0.995  4805 
0.996  1 2 14 
0.996  4661 

0.9965145 

10.9962669 

0.995  7236 
0.9948848 

0.993  7508 
0.992  3217 

+0.9905980 

0.988  5797 
0.986  2675 
0.983  6625 
0.9807651 

♦0.9775761 
31+0.9740962 


+0 
o. 
o. 
o. 
o. 

+0 

o. 
o. 
o. 
o. 


970  7956 

974  5570 
978  0229 

981  1925 
984  0650 

9866399 
,988  91 7 1 
9908964 
992  5780 
9939621 


+0.995  0487 

0.995  8380 

0.996  3308 

0.996  5273 
0.996  4277 

+0.996  0322 

0.995  341 1 

0.994  3547 

0.993  0731 
0.991  4967 

+0.989  6256 
0.987  4603 
0.985  0016 
0.982  2503 
0.979  2070 

-+0-975  8724 
40.972  2477 


Noon. 


58 

57 
56 

54 
53 

51 
49 
47 
44 
41 

38 

34 
30 
26 
22 

17 
12 

07 
02 

97 

-  91 

85 

79 

73 
66 

-  59 
52 

45 
38 
30 

-  22 

14 

-  6 

+  2 
10 

+  19 
28 

37 
46 

56 

+  65 

75 

85 

95 

105 

+116 
+126 


Y 

True  Bquinox. 


Noon. 


Midnufkt. 


-04904936-0483  8121 
04770939  0.4/03395 
0.4635495  0.4567243 
0.449  8645  0.442  9706 
0.4360432    0.4290827 

0.422  0896  -0.415  0644 
04080075  0.4009195 
0.393  8009'  0.386  6522 
0.379  4740'  0.372  2666 
0.365  0306    0.357  7666 

0.350  4750-0.343  1565 

0.335  8 II 6;  0.3284408 
0.3210447  0.3136238 
0.306  17881  0.298  7IOI 
0.291  2184'  0.283  7043 

-0.276  i683'-o.268  61 1 1 
0.261  0332'  0.253  4352 
0.245  8178'  0.238  181 7 
0.230  5273  0.222  8553 


Reduc. 

to 

Mean 

Bq'xoll 

Jan.  o. 


NooH. 


0.215  1662 

-0.199  7396 
0.184  2524 
0.168  7097 


0.207  4608 


-322 

327 
332 

337 
342 

-347 
352 

357 
362 

366 

-371 
375 
379 
383 
387 

-391 
395 
399 
403 
407 

-410 


-0.192  0033 
0.1764877  413 
0.1609191  416 


0.153  "65:  0.1453025; 
0.1374778  0.1296429 

-0.121  7986 
0.1060838 


-o.  113  9453 
0.098  2147 
0.090  3385'  0.082  4559 
0.074  5675 1  0.066  6738 
0.0587755  0.0508732 


-0.042  9675 
0.027  1480 
on  3214 


419 
422 

-425 
428 

431 
434 
436 


-0.0350589  -438 


0.019  2353 
-0.003  4068 
+0.0045078+0.012  4220 
0.020  3352  0.028  2470 


+0.036  1568 
0.051  9679 
0.067  7642 
0.083  5415 
0.099  2952 

+0.115  0207 
0.130  7134 
0.1463688 
0.161  9818 
0.1775480 

+0.193  0627 
+0.208  5207 


+0.044  0639 
0.059  8682 
0.075  6555 
0.091  4216 
0.107  1 61 8 

+0.122  8714 
0.138  5461 
0.154  1809 
0.169  771 1 
0.185  3121 

+0.2007990 
+0.216  2271 


440 
442 

444 
446 

-448 

449 
450 

451 
452 

-453 
453 
454 
454 
455 

-455 
-455 


z 

True  Equinox. 


Reduc. 

to 

Mean 

Bq'xof 

Jan.  o. 


Noon. 


-0.212  7934 
0.2069802 
0.201  1043 
0.195  1676 
0.189  1719 

0.183  1189 
0.177  0102 
0.1708475 
0.164  6326 
0.1583671 

0.1520530 
0.145  6919 
0.1392857 
0.132  8364 
0.1263460 

.1198165 

O.I  13  2500 
o.  106  6486 
0.1000143 
0.093  3494 
0.086  6561 
0.079  9365 
0.073  1927 
0.066  4270 
0.0596417 

0.052  8389 
0.046  0209 
0.039  1897 
0.032  3475 
0.025  4964 

-0.018  6385 

0.011  7758 

-0.004  9'Oi 

+0.001  9566 

0.008  8225 

+0.015  6858 
0.022  5446 
0.029  3971 
0.036  2415 
0.043  0757 


Midnight.    \  Noon. 


-0.2098947  +123 

0.204  0499  1 14 

0.198  1434  105 

0.192  1770  96 

0.186  1525  87 

-0.1800714  +  77 

0.1739355  68 
0.167  7465    58 

0.161  5060   49 

0.155  2160    39 

-0.1488782  +  30 
0.1424943    20 

0.1360663!  n 
0.1295962  +  I 
0.1230860;  —  8 

-0.1165377  -  18 
0.1099535'  28 
0.1033354  38 
0.096  6855  48 
0.090  0062 1   58 

-0.083  2995  -  68 
0.0765675,  78 
0.0698124'  88 
0.063  03661  98 
0.056  2423  108 

-00494317I - 
0.042  6068 
0.035  7698! 
0.028  9229 
0.022  0682' 


18 
28 
38 
48 
57 

67 

77 

87 
96 

206 


-0.015  2076I  — 

0.0083432; 
-0.001  4768 
+0.005  3898 

0.012  2546 

+0.019  1159  -215 
0.025  9718'  224 
0.032  8205  233 
0.039  66oOj  242 
0.046  4884     251 


+0.049  8978+0.053  3037'  -260 


0.056  7059 
0.063  4980 


0.060  1041  269 

0.066  8874'  278 

0.070  2719!  0.073  6514  287 

0.077  0255!  0.080  3941  296 

+0.0837568+0.0871135  -305 
+0.090  4638  +0.091^  toiv  -"K^^ 
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SUN'S  CO-ORDINATES,  1913. 


FOR  GREENWICH  MEAN  NOON  AND  MIDNIGHT. 


^»^r 

Reduc 

^  V 

Reduc. 

^m 

Redoc. 

X 

to 
Mean 

Y 

to 
Mean 

z 

to 
Mean 

Date. 

True  Bquisox. 

Bq'xoi 
Jan.  0. 

True  Equinox. 

Eq'xof 
Jan.  0. 

True  Equinox. 

Eq'xof 

Jan.  0. 

Noon. 

Midnight, 

Noon. 

Noon. 

Midnight. 

Noon. 

Noon.           Midnight. 

Noon. 

Apr.  I 

+0.980  7651 

+0.979  2070 

+105 

+0.177  5480 

+0.185  3121 

-455 

+0.077  0255  +0.080  3941 

—296 

2 

0.977  5761 

0.975  8724 

116 

0.1930627 

0.200  7990 

455 

0.083  7568 

0.087  1 135 

305 

3 

0.974  09^2 

0.972  2477 

126 

0.208  5207 

0.216  2271 

455 

0.090  4638 

0.093  8075 

314 

4 

0.970  3270 

0.9683343 

137 

0.223  9176 

0.231  5917 

455 

0.097  1443 

0.100474a 

323 

5 

0.9662698 

0.964  1335 

148 

0.239  2487 

0.246  8881 

455 

0.103  7962 

0.107  1108 

331 

6 

+0.961  9258 

+0.959  6468 

+■159 

+0.254  5092 

+0.262  1 1 15 

-455 

+0.1 10  4174 

+0.1 13  7159 

-339 

7 

0.957  2967 

0.954  8757 

170 

0.269  6943 

0.277  2571 

454 

O.II70060 

0.120  2873 

347 

8 

0.952  3841 

0.949  8220 

181 

0.284  7992 

0.292  3202 

454 

0.123  5597 

0.126  8229 

355 

9 

0.947  1898 

0.944  4876 

193 

0.299  8194 

0.307  2964 

453 

0.1300766 

0.133  3206 

363 

lO 

0.941  7158 

0.938  8746 

205 

0.314  7506 

0.322  1812 

452 

0.1365547 

0.139  7786 

370 

II 

+0.9359644 

+0.932  9853 

+■217 

+0.329  5878 

+0.336  9698 

-451 

+0.142  9920 

+0.146  1947 

-377 

12 

0.929  9377 
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0.344  3267 

0.351  6580 

449 
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0.152  5670 
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13 

0.923  6382 

0.920  3869 
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0.358  9631 

0.366  2415 
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0.158  8937 
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14 

0.917  0683 

0.913  6827 
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0.373  4928 

0.380  7164 
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0.165  1731 

398 

15 

0.910  2305 

0.906  71 19 
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0.387  91 18 

0.395  0785 

444 

0.168  2945 

0.171  4034 

405 

i6 

U0.903  1274 

+0.899  4772 

+277 

+0.402  2i6o 

+0.409  3239 

-442 

+0.1744997 

+0.177  5831 

-412 

17 

0.895  7617 

0.891  9812 

290 

0.416  4018 

0.423  4492 

441 

0.1806534 

0.183  7104 

419 

i8 

• 

0.888  1360 

0.884  2264 

303 

0430  4655 

0.437  4504 

439 

0.186  7540 

0.189  7839 

425 

19 

0.880  2527 

0.8762152 
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0.444  4033 

0.451  3239 
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0.192  7999 

0.195  8020 

431 

20 
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0.867  9502 

329 

0.458  21 17 

0.465  0663 

434 

0.198  7898 

0.201  7632 

437 

21 

+0.863  7233 

+0.859  4338 
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+0.478  6739 

-432 
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22 
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0.485  4261 

0.492  1433 
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0.213  5091 

449 

23 

0.846  1932 
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0.505  4708 

427 

0.2164077 

0.219  2908 

455 

24 

0.837  0588 

0.832  4003 
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0.512  0802 

0.5186528 

424 

0.222  1581 

0.225  0094 
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25 

0.827  6814 

0.822  9024 

395 

0.525  1881 

0.531  6856 

421 

0.227  8446 

0.230  6635 

465 

26 

+0.818  0636 

+0.813  1653 

+409 

+0,538  1449 

+0.544  5655 

-418 

+0.233  4658 

+0.2362513 

-470 

27 

0.808  2079 

0.803  1918 
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0.550  9470 

0.557  2888 

414 

0.239  0199 

0.241  7713 

475 

28 

0.798  1 1 73 

0.792  9848 

436 

0.563  5905 

0.5698517 

410 

0.244  5054 

0.247  2219 

480 

29 

0.787  7946 

0.782  5471 

450 

0.5760718 

0.582  2504 

406 

0.249  9207 

0.252  6015 

484 

30 

0.777  2426 

0.771  8816 

464 

0.5883871 

0.594  4814 

402 

0.255  2641 

0.257  9083 

488 

May  I 

+0.766  4645 

+0.7609917 

+■478 

+0.600  5328 

+0.6065409 

-397 

+0.260  5339 

+0.263  1407 

-492 

2 

0.755  4635 

0.749  8804 

492 

0.612  5052 

0.6184254 

392 

0.265  7286 

0.268  2973 

496 

3 

0.744  2428 

0.7385512 

506 

0.624  3010 

0.630  13 15 

387 

0.270  8467 

0.273  3765 

499 

4 

0.732  8060 

0.727  0076 

521 

0.635  9165 

0.641  6555 

382 

0.275  8865 

0.278  3766 

502 

5 

0.721  1564 

0.715  2530 

535 

0.647  3481 

0.652  9939 

377 

0.280  8465 

0.283  2961 

505 

6 

+0.709  2977 

+0.703  291 1 

+550 

+0.658  5924 

1-0.664  1432 

-372 

+0.285  7251 

+0.2881335 

-508 

7 

0.697  2337 

0.691  1259 
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0.669  6459 

0.675  1001 

366 

0.2905210 

0.292  8874 

5" 

8 

0.684  9682 

0.678  7612 

580 

0.680  5054 

0.685  8615 

360 

0.295  2325 

0.297  5562 

513 

9 

0.672  5053 

0.666  201 1 

595 

0.691  1680 

0.696  4245 

354 

0.299  8583 

0.302  1387 

515 

10 

0.659  8491 

0.653  4498 
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0.701  6306 

0.706  7859 

348 

0.304  3972 

0.306  6337 

517 

II 

+0.647  0038 

+0.640  5 1 15 

+625 

+0.71 1  8902 

+0.716  9431 

-342 

+0.308  8480 

+0.31 1  0400 

-519 

12 

0.633  9734 

0.627  3902 

640 

0.721  9442 

0.726  8932 

335 

0.313  2094 

0.315  3562 

521 

13 

0.620  7624 

0.614  0904 

655 

0.731  7899 

0.736  6339 

328 

0.3174802 

0.319  5813 

522 

14 

0.607  3749 

0.600  6163 
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0.741  4249 

0.746  1628 

321 

0.321  6594 

0.323  7145 

523 

15 

0.593  815 1 

0.5869718 

685 

0.7508471 

0.755  4776 

314 

0.325  7463 

0.327  7548 

524 

16 

+0.580  0869 

+0.573  1610 

+700 

[+0.760  0541  ;+o.764  5762 

-306 

+0.329  7398 

+0.331  7012 

-525 

17 

+0.566  1945 

+0.559  1880.  +715  1 

+0.769  0438I+0.773  4565 

-298 

1+0.333  6390 

+0.335  5530 

-525 
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26 

27 
28 
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3 

4 
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40.559  1880 
a552  1420  0.545  0569 


0.537  9332 
0.523  5720 
0.5090621 

^4944075 
0479  6120 
0464  6796 
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+  715   +0.7690438+0.7734565  -298 


0.530  7714 
0.5163354 

0.501  7527 
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+0419  I0o8:+O.4ii  3959 


0403  6614 
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0.395  8979 
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0.364  5646 
0.348  7383 


+0.340  7872  40.332  81 16 


0.324  81 2 1 
0.308  7436 
0.292  5869 
0.276  3466 
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7 
8 
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745 
760 
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4790 

805 
820 

835 
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4865   40.8465377+0.8497995 
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908 
923 


0.316  7892 
0.300  6760 
0.284  4769 
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4  937  40.876  4162 


9 
10 
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12 

13 

^ 
15 


17 
18 

19 
20 

21 
22 

23 
24 
25 
26 

27 

28 

29 
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40.251 840641006 


0.243  6357 
0.227 1753 

0.210  6517 
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0.160  7510 

0.144  0237 

0.127  2574 

0.1 10  4567 

i6|4oo93  6261 
0.076  7701 
ox)59  8929 
0^)42  9989 
0.026  0927 

fo.009  1787 

-0.0077388 

0.024  6553 

0.041  5660 

0.058  4663 

ho.075  3517 
0.092  2174 

0.109  0584 

0.125  8701 

0.142  6476 

Jn^r  i|-ai59  3861 
2H>.i76o8o4 


0.235  4»37  1019 

0.218  92 II  1032 

0.202  3677  1045 

0.185  7586.  1058 

+0.169  0986j4i07i 
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965 
979 
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0.152  3925 

0.135  6451 
0.1 18  861 1 

0.102  0448 


1083 

1095 
1 107 

1119 


40,085  201041130 


0.068  3339 
0.0514477 
0.034  5470 
0.017  63^ 

40.000  7201 
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0.033  "17 
0.0500177 
0.066  91 12 

0.083  7873 
0.1006413 
0.1 17  4682 
0.134  2634 
0.15 1  0220 

0.167  7391 
0.1844094 


1 141 
1 152 
1 163 

"73 

41 183 

"93 
1202 

1211 

1219 

41227 

1235 
1242 

1249 
1255 
41261 
41267 


Y 

True  Equinox. 


Reduc. 

to 

Mean 

Bq'xo^ 

Jan.  o. 


Noon. 


Midnight .    I  Noon. 


0.777  8142 
0.786  3632 

0.794  6888 
0.802  7889 

40.810  6614 
0.818  3044 
0.825  7157 
0.832  8930 
0.839  8343 


0.782  1 1 65 
0.7905541 
0.798  7672 
0.806  7537 

40.814  5 1 17 
0.822  0391 
0.829  3337 
0.836  3933 
0.843  2159 


0.853  001 1 
0.859  2225 
0.865  2001 
0.870  9319 


0.856  1422 
0.862  2419 
0.868  0968 
0.873  7051 

40.879  0650 
0.884  1750 
0.889  0333 
0.893  6382 


0.881  6513 
0.886  6357 
0.891  3675 
0.895  8453'  0.897  9886 

40.900  0680  40.902  0834 


0.904  0346 

0.907  7442 
0.91 1  1956 

0.914  3883 


0.905  9216 
0.909  5022 
0.912  8243 
0.915  8874 


+0.917  3217  +0.918  6912 


0.919  9958 
0.922  4101 

0.924  5643 
0.926  4581 

+0.928  0914 


0.921  2354 

0.923  5197 

0.925  5438 

0.927  3073 

+0.928  8103 


0.9294641.  0.9300527 
0.9305761!  0.9310343 


0.931  4272 
0.932  0169 

+0.932  3449 
0.932  41 15 
0.932  2 161 

0.931  7587 


0.931  7547 
0.932  2136 

+0.932  4109 
0.932  3466 
0.932  0201 

0.931  4318 
0.9310394!  0.9305815 

I 

+0.930  0580  +0.929  4690 
0.9288145  0.9280946 
0.927  3092 1  0.9264584 
0.925  5423'  0.924  5608 


290 

282 

273 
264 


-255  +0.351  6917 


245 

235 
225 

215 


-204  +0.367  2571 


193 
182 

170 

158 

—146 

133 
120 

107 
94 

-  80 
66 
52 
38 
23 

-  8 

+  7 
23 
39 
55 

+-  72 

89 
106 

123 

140 


0.923  5139 

+0.921  2243 

+0.918  6740I+0.917  3013 

[Eph  13) 


0.922  4017 
+0.919  9817 


176 
194 
213 
232 

+251 
270 
289 

309 
329 

+349 
+370 


z 

True  Equinox. 


Noon. 


Midnight. 


+0.333  6390 
0.337  4432 
0.341  15 15 
0.344  7629 
0.348  2766 


0.355  0074 
0.358  2227 

0.361  3367 

0.364  3485 


0.3700616 
0.372  7613 

0.375  3552 
0.377  8424 

+0.380  2222 

0.382  4939 

0.384  6566 

0.386  7096 

0.388  6523 
+0.390  4843 

0.392  2049 

0.393  8137 
0.395  3105 

0.396  6950 


0.399  1264 
0400 I73I 
0401  1069 
0.401  9279 

+0.402  6361 
0.403  2313 

0.403  7135 

0.404  0826 

0.404  3385 


4158  40.4044811 


0.4045103 
0.404  4259 

0404  2281 

0.403  9167 

+0403  4916 
0.402  9528 
0402  3004 
0.401  5344 
0400  6548 

40.399  6617 
+0.398  5554 


+0.397  9670  +0.398  5608 


+0.335  5530  -525 

0.339  3094  525 

0.342  9694  525 

0.346  5320  525 

0.349  9965  524 

+0.353  3620  -523 
0.356  6276     522 

0.3597924     521 
0.362  8554     520 

0.3658157     518 

+0.3686724  —516 
0.371 4246     514 

0.3740715     512 
0.3766122     510 

0.379  0458  507 

+0.381 3716  504 

0.383  5889  500 

0.385  6968  496 

0.387  6948  492 

0.389  5822  488 

+0.391  3586  -484 
0.393  0233  479 
0.394  5761  474 
469 
464 

-459 

453 

447 
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435 

-429 
422 

415 
408 

400 

-392 

384 
376 
368 
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Reduc. 

to 

Mean 

Eq'xof 

Jan.  o 


Noon. 


0.396  0168 
0.397  3451 


0.399  6638 
0.400  6541 

0.401  5315 
0.402  2961 

+0.402  9478 
0.403  4865 
0.403  9122 
0.404  2247 
0.404  4240 

+0.4045099 
0.404  4823 
0.404  3412 
0.404  0866 
0.403  7184 

+0.403  2364 
0.402  6408 
0.401  9316 
0.401  1088 


-350 

341 
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0.400  1724';     314 


+0.399  1227  -305 
+0.397  9599  -295 
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Date. 

X 

True  Equinox. 

Reduc 

to 
Mean 

Eq'xof 
Jan.  0. 

Y 

True  Equinox. 

Reduc. 

to 

Mean 

Eq'xof 

Jan.  0. 

z 

True  Equinox. 

Reduc 

to 
Mean 

Eq'xof 
Jan.  0. 

Noon. 
-0.159  3861 

Midnight. 
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Midnight.    '  Noon, 

Noon. 

Midnight. 
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+0.399  6617 

-305 

2 

0.1760804'  0.184  4094I  1267 
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5 
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9 
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lO 
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1297 

0.888  9896 
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II 
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+0.884  1378 

+0.881  6186 

+  561 
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+0.382  4754 
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12 

0.339  4891 

0.3474425  1299 

0.879  0376 

0.876  3950 

583 

0.381  3554 

0.380  2087 
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13 

0.355  3712 

0.363  2746  1300 

0.873  6909 

0.870  9256 
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0.379  0354 

0.377  8355 

176 

H 

0.371  1 52 1 

0.379  0033 

1300 

0.868  0992 

0.865  2120 
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0.376  6092 

0.375  3565 

164 

15 

0.386  8277 

0.3946247  1300 

0.862  2642 

0.859  2560 

649 

0.374  0776 

0.372  7725 
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i6 

-0402  3939 

-0.410  1 348 +1299 

+0.856  1875 

+0.853  0591 

+  671 

+0.371  4413 

+0.3700841 

-140 

17 

0.417  8468 

04255295  1297 

0.849  8709 

0.846  6232 

693 

0.368  701 1 

0.367  2923 

128 

18 

0.433  1824 

0.4408049  1295 

0.843  3161 

0.839  9498 

715 

0.365  8578 

0.364  3976 

116 

19 

0.448  3966 

0.4559569  1292 

0.836  5246 

0.8330406 

737 

0.362  91 19 

0.361  4007 

103 

20 

0.463  4853 

04709813  1289 

0.829  4982 

0.825  8974 

760 

0.359  8641 

0.358  3022 

90 

21 
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-0485  8741  +1285 

+0.822  2385 

+0.818  5218 

+  782 

+0.356  7152 

+0.355  1031 

-  77 

22 

0493  2698 

0.500  631 1!  I28I 

0.814  7474 

0.810  9156 
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0.351  8040 

64 

23 

0.507  9574 
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0.807  0267 

0.8030808 
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0.348  4056 

51 

24 

0.522  5030 

0.5297213 

1270 

0.799  0783 
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848 

0.346  6695 

0.3449089 

38 

25 

0.536  9025 

0.5440462 

1264 
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25 

26 
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+0.782  5058 

+0.778  2234 
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+0.337  6234 
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27 

0.565  2465 
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0.773  8857 
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914 

0.335  7418 

0.333  8364 

+  I 

28 

0.579  1826 

0.5860898   1244 

0.765  0459 

0.760  5443 

936 

0.331  9072 

0.329  9544 

14 

29 

0.592  9558 

0.599  7800 

1236 

0.755  9886 

0.751  3791 
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0.327  9781 

0.325  9784 

28 

30 

0.606  5619 

0.613  3009 

1228 

0.746  7 1 61 

0.741  9999 
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0.323  9554 

0.321  9092 

41 

31 

-0.619  9964 

-0.626  6480 +12 19 

+0.737  2308 

+0.732  4091 

+1001 

+0.319  840i'+o.3i7  7482 

+■55 

Aug.  I 

0.633  2552 

0.639  8174',  1209 

0.727  5353 

0.722  6096 

1023 

0.315  6337 

0.313  4966I 

68 

2 

0.646  3340 

0.652  8045 

II99 

0.7176325 

0.712  6042 

1045 

0.3"  3371 

0.309  1553   82 

3 

0.659  2284 

0.665  6052 

I188 

0.707  5250 

0.702  3956 

1066 

0.306  9515 

0.304  7259   95 

4 

0.671  9345 

0.678  2158 

II76 

0.697  2162 

0.691  9873 

1087 

0.302  4786 

0.300  2098 
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5 

-0.684  4485 

-0.690  6323 

+I164 

+0.686  7092  +0.681  3824 

+1108 

+0.297  9196 

+0.295  6083 

+122 

6 

0.696  7666 

0.702  8510 

"51 

0.6760072'  0.6705841 

1128 

0.293  2761 
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7 

0.7088851 

0.7148685 
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0.665  II 36  0.6595960 
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0.288  5494I  0.286  1553 
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8 

0.720  8007 

0.726  6814 

1 124 

0.6540318 

0.6484214 

1 168 

0.283  7410  0.281  3068 

164 

9 

0.732  5102 

0.738  2867 

IIIO 

0.642  7652 

0.637  0637 

1 188 

0.278  8527 

0.276  3790 

178 

10 

-0.744  0105 

-0.749  6813 

+1095 

+0.631  3172 

+0.625  5262 

+1207 

+0.273  8858 

+0.271  3734 

+192 

II 

0.755  2986 

0.7608621 

1079 

0.619  6910 

0.613  8121  1226 1 

0.268  8419 

0.266  2914 

206 

12 

0.7663715 

0.771  8263 

1063 

0.607  8899 

0.601  92481 

1245 

0.263  7221 

0.261  1342 

220 

13 

0.777  2262 

0.782  5708 

1046 

0.5959172  0.5898676 

1263 

0.258  5280 

0.255  9036 

234 

14 

0.787  8599 

0.793  0930 

1029 

0.583  7763 

0.5776437  1282 

0.253  2611 

0.250  6008 

248 

15 

-0.798  2698 

-0.803  3900 

■I-10I2 

♦0.571  4703 

+0.565  2564+1301 

+0.247  9227 

+0.245  2271 

+262 

16 

-0.808  4532 

-0.813  4590 

^994 

H).559  0025 

+0.552  7089 

+1319I 

+0.342  5142 

40.239  7841 

+276 
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FOR  GREENWICH  MEAN  NOON  AND  MIDNIGHT. 


Date. 

X 

True  Equinox. 

Reduc 

to 

Mean 

Bq'xol 

Jan.  0. 

Y 

True  Equinox. 

Reduc 

to 

Mean 

Bq'xol 

Jan.  0. 

z 

True  Equinox. 

Reduc 

to 
Mean 

Eq'x  of 
Jan.  0. 

Noon.           Midnight. 

Noon. 

Noon.       1    Midnioht.      Noon. 

Noon. 

Midniohl. 

Noon. 

&llg.l6 

-0.808  4532L0.813  4590  +994 

+0.5590025+0.552  7089  +1319 

H>.242  5142 

+0.239  7841 

+276 

17 

0.818  4070 

0.823  2970 

976 

0.5463760    0.5400044     1337 

0.237  0370 

0.234  2731 

290 

18 

0.828  1285 

0.832  9013 

957 

0.533  5944   0.527  1463    1354 

0.231  4925 

0.228  6954 

304 

19 

0.837  6150 

0.842  2693 

938 

0.5206607'  0.514  138O1    1371 

0.225  8820 

0.223  0525 

318 

20 

a846  8637 

0.851  3980 

918 

0.5075785    0.5009826    1388 

1 

0.220  2071 

0.2173460 

331 

21 

-0-855  87*7 

-0.8602846 

+898 

+0494  3509  +0.487  6837+1404 

+0.2144693 

+0.211  5771 

+345 

22 

0.864  6363 

0.868  9264 

877 

04809815!  0.4742447'    1420 

0.208  6697 

0.205  7473     359 

23 

0.873  1547 

0.877  3207 

856 

0467  4738   0.460  6692     1436 

0.202  8101 

0.1998582     373 

24 

0.881  4241    0.885  4646 

834 

04538314I  0.4469608    1450 

0.1968919    0.1939113 

387 

25 

0.889  4419 

0.893  3556 

812 

0.4400578   0433  1230 

1465 

0.1909166    0.1879080 

401 

26 

-0.897  2053 

-0.9009907 

+789 

+0426  1567 +0.419  1595 

-t-1480 

+0.184  8858  +O.181  8501 

+414 

27 

0.904  7 115    0.9083673 

766 

0412  1318'  04050742'    1495 

0.178  801 2I  0.175  7392 

427 

28 

0.9"  9577 

0.915  4825 

742 

0.397  987 1 1  0.3908710^    1509 

0.1726644'  0.1695770 

440 

29 

0.918  9413 

0.922  3338 

718 

0.3837265    0.3765541,    1522 

0.166  4772 

0.163  3653 

453 

30 

0.925  6597 

0.928  9187 

693 

0.3693543    0.362  1277'    1534 

0.160  2415 

0.157  1060 

466 

3» 

-0.932  1105 -0.935  2347 

-h668 

+0.354  8748+0.347  5961  +1546 

+0.1539591 

+0.1508010 

+479 

Sqjti 

0.938  2912    0.941  2796 

643 

0.3402923   0.3329637     1558 

0.147  6319 

0.1444522 

492 

2 

0.944  I998|  0.947  0514 

617 

0.325  61 II    0.3182350'    1570 

0.141  2620 

0.138  0617 

505 

3 

0.9498343    0.9525482 

591 

0.3108360   0.3034149'    1581 

0.134  8515 

0.131  6316 

518 

4 

0.955  1929    0.957  7682 

565 

0.295  9722    0.288  5084    1592 

0.1284023 

0.125  1638 

531 

5 

1 

-0.960  2741  -0.962  7103 

+538 

+0.281  0240+0.273  5196  +1603 

+0.121  9164 

+0.1186604 

+543 

6 

0.965  0767-  0.967  3730 

511 

0.2659957    0.2584528    1613 

0.1153960 

0.112  1234 

556 

7 

0.969  599 "I  0.971  7550 

483 

0.2508915    0.2433124    1622 

0.108  8429 

0.1055547 

568 

8 

0.973  8405 

0.975  8555 

455 

0.235  7i6o|  0.228  1030J    1631 

0.102  2591 

0.098  9562 

580 

9 

0.977  7998'  0.979  6733 

427 

0.2204738   0.2128289    1639 

0.095  6464 

0.092  3298 

592 

10 

-0.9814759-0.9832074 

+399 

+0.205  1690 +0.197  4945  +1647 

+0.089  0068  +0.085  6775 

+604 

II 

0.984  8678I  0.9864569 

370 

0.1898060   0.1821040    1655 

0.082  3421 

0.0790008 

616 

12 

0.987  9746   0.989  4208 

341 

0.1743890   0.1666616    1662 

0.075  6541 

0.072  3019 

627 

«3 

0.9907954    0.9920983 

312 

0.1589223   0.151  1716,    1668 

0.068  9446    0.065  5824 

638 

H 

0.993  3294 

0.994  4886 

282 

0.143  4100   0.135  6381     1674 

0.062  2154    0.058  8440 

649 

15 

-0.995  5757 

-0.9965906 

+252 

+0.127  8565  +0.1200656  +1679 

+0.055  4683  +0.052  0886 

+660 

16 

0.997  5333 

0.998  4037 

222 

0.1 12  2659'  0.1044580    1684 

0.0487051    0.0453180 

671 

17 

0.999  2016   0.999  9270 

192 

0.096  6424 

0.088  8198     1689 

0.041  9276    0.038  5341 

682 

18 

1.0005798    1. 001  1599 

161 

0.0809905 

0.073  155 1     1693 

0.035  1378 

0.031  7388 

692 

19 

1.001  6672    1.002  1016 

130 

0.065  3142 

0.0574683     1697 

0.028  3374 

0.024  9338 

702 

20 

-1.002  4631 

-1.002  7515 

+  99 

+0.049  6 1 80  +0.04 1  7638  + 1 700 

+0.021  5282.+O.O18  1209 

+712 

21 

1.002  9667 

1.003  1088 

68 

0.0339063    0.0260460    1703 

0.014  7 121,  o.oii  3021 

722 

22 

1.003  1776 

1.003  1728 

37 

0.018  1834 

+0.010  3192     1705 

0.007  8910  +0.004  4792 

732 

23 

ixx>3  0946 

1.002  9430 

+    5 

+0.002  4538 

-0.005  4121I    1706 

+0.001 0668  -0.002  3458 

741 

24 

1.002  7178 

1.002  4189 

-  27 

-0.013  2779 

0.021  1432     1707 

-0.005  7585 

0.009  1709 

750 

25 

-1.002  0463 

-1.001  5999 

-59 

ko.029  0072 

-0.036  8694  +1708 

-0.012  5829 

-0.015  9942 

+759 

26 

1. 001  0797 

1.0004856 

91 

0.044  7293 

0.052  5862|    1708 

0.019  4044 

0.022  8133 

768 

27 

0.999  8175 

0.999  0755 

124 

0.060  4396 

0.068  2887     1707 

0.026  2207 

0.029  6263 

776 

28 

0.998  2597 

0.997  3700 

156 

0.076  1329 

0.0839717'    1707 

0.033  0298 

0.036  4309 

784 

29    0.996  4065 

0.995  3691 

189 

0.091  8044 

0.0996303     1706 

0.0398294  0.0432249 

792 

30  -0-994  2578 

-0.993  0728 

—222 

-0.107  4489-0. II 5  2594I+1704 

-0.046  6173  -0.050  0062 

+799 

t  1 1-0.991  8140I 

-0.990  4816 

-255 

-0.123  0613I-O.I3O  85401+1701 

-0.0533914-0.0567725 

+806 

lEpl 
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FOR  GREENWICH  MEAN  NOON  AND  MIDNIGHT. 


.^y.                      Reduc. 

^  y 

Reduc. 

^v 

Reduc 

X 

to 
Mean 

Y 

to 
Mean 

z 

to 
Mean 

Date. 

True  Equinox. 

Eq'xof 
Jan.  0. 

True  Equinox. 

Eq'xof 
Jan.  0. 

True  Equinox. 

Eq'xof 
Jan.  0. 

Noon. 

Afidnighi. 

Noon, 

Noon, 

Midnight. 

Noon. 

Noon. 

Midnight. 

Noon. 

Oct.  I 

-0.991  8140 

-0.990  4816 

-   255 

-0.123  0613 

-0.1308540 

+1701 

-0.053  3914 

-0.056  7725 

+806 

2 

0.989  0757 

0.987  5964 

288 

0.138  6369 

0.1464093 

1698 

0.060  1493 

0.0635215 

813 

3 

0.986  0438 

0.984  41 81 

321 

0.154  1705 

O.161  9200 

1695 

0.066  8889 

0.070  25 1 1 

820 

4 

0.982  7193 

0.980  9477 

354 

0.1696572 

0.177  3814 

1691 

0.073  6080 

0.076  9592 

827 

5 

0-979  1033 

0.977  1863 

387 

0.185  0922 

0.192  7889 

1687 

0.080  3045 

0.083  6436 

834 

6 

-0-975  1970 

-0.973  1354 

-  420 

-0.2004710-0.208  1378 

+1682 

-0.086  9764 

-0.090  3025 

+841 

7 

0.971  0017 

0.968  7962 

454 

0.215  7889!  0.2234236 

1676 

0.093  6218 

0.096  9339 

847 

8 

0.9665189 

0.964  1 701 

488 

0.231  0414 

0.238  6418 

1670 

o.ioo  2386 

0.103  5357 

853 

9 

0.961  7499 

0  959  2585 

522 

0.246  2242 

0.253  7880 

1663 

0.106  8250 

0.1 10  1062 

858 

lO 

0.956  6960 

0.954  0627 

556 

0.261  33281  0.268  8579 

1656 

O.I  13  3791 

0.1 16  6435 

863 

II 

-<>.95i  3587 

-0.948  5842 

-589 

-0.276  3629  -0.283  8472 

+1649 

-O.I  19  8992 

-0.123  1458 

+868 

12 

0.945  7394 

0.942  8245 

623 

0.291  3102  0.298  7515 

1641 

0.1263832 

0.129  61 1 1 

873 

13 

0.939  8397 

0.936  7852 

656 

0.306  1704^  0.313  5665I  1632 

0.132  8293 

0.1360377 

877 

H 

0.933  661 1 

0.930  4677   690 

0.320  9393 

0.328  2882  1623 

0.139  2360 

0.142  4240 

881 

15 

0.927  2052 

0.923  8737   723 

0.335  6126'  0.342  9122 

1614 

0.145  6014 

0.148  7680 

885 

i6 

-0.920  4735 

-0.917  0048 

-  757 

-0.350  1863  -0.357  4344+1604 

-0.15 1 9235 

-0.1550677 

+888 

17 

0.913  4678 

0.909  8627 

790 

0.3646560  0.371  8506 

1593 

0.158  2005 

0.161  3216 

891 

18 

0.906  1897 

0.902  4490 

824 

0.3790176,  0.3861565 

1582 

0.1644307 

0.167  5277 

894 

19 

0.898  6409 

0.894  7655 

857 

0.393  2667 

0.400  3478 

1571 

0.170  6124 

0.173  6845 

897 

20 

0.890  8231 

0.886  8138 

891 

0.4073993  0.4144206 

1559 

0.176  7437 

0.179  7899 

899 

21 

-0.882  7380 

-0.878  5958 

-924 

-0421  41 1 2  -0.428  3705 

+1547 

-0.182  8227 

-0.185  8420 

+901 

22 

0.874  3876 

0.870  1 135 

958 

0.435  2980 

0.442  193 1 

1534 

0.188  8475 

0.191  8391 

902 

23 

0.865  7738 

0.861  3687 

991 

0.449  0552 

0455  8839 

I521 

0.194  8164 

0.197  7792 

903 

24 

0.856  8984 

0.852  3633 

1025 

0.462  6786 

0.469  4387 

1507 

0.200  7273 

0.203  6604 

903 

25 

0.847  7636 

0.843  0997 

1058 

0.476  1637 

0.482  8530 

1492 

0.206  5782 

0.209  4806 

903 

26 

-0.838  3719 

-0.833  5805 

-1091 

-0.489  5060  -0.496  1222 

+1477 

-0.212  3672 

-0.215  2379 

+904 

27 

0.828  7257 

0.823  8079 

1124 

0.502  701 1  0.509  2420 

146 1 

0.2180924 

0.220  9305 

904 

28 

0.818  8274 

0.813  7847 

1 157 

0.515  7443 

0.522  2076 

1445 

0.223  7518 

0.226  5561 

903 

29 

0.808  6801 

0.803  5  i4o|  1 190 

0.5286312 

0.535  0147 

1428 

0.229  3432 

0.232  1 128 

902 

30 

0.798  2869 

0.792  9991  1223 

0.541  3575  0.547  6591 

141 1 

0.234  8647 

0.237  5987 

901 

31 

-0.7876510 

-0.782  2431  -1255 

-0.553  9189-0.560  1364 

+1394 

-0.2403145 

-0.243  0120 

+899 

Nov.  I 

0.776  7759 

0.771  2496 

1288 

0.566  31 1 1 

0.572  4426 

1376 

0.245  6909 

0.248  3510 

897 

2 

0.765  6649 

0.7600221 

1320 

0.5785304  0.5845740 

1358 

0.250  9920 

0.253  6138 

895 

3 

0.7543218 

0.748  5643 

1352 

0.5905728  0.5965265 

1339 

0.256  2162 

0.258  7990 

892 

4 

0.742  7501 

0.736  8797 

1384 

0.602  4345  0.608  2965 

1320 

0.261  3620 

0.263  9049 

889 

5 

-0.730  9536 

-0.724  9723 

-1416 

-0.614  1 1 20 

-0.619  8806 

+1300 

-0.266  4276 

-0.268  9300 

+886 

6 

0.718  9361 

0.712  8456 

1447 

0.625  6018 

0.631  2753 

1280 

0.271  4118 

0.273  8728 

882 

7 

0.706  701 1 

0.700  5032 

1478 

0.636  9006 

0.642  4773 

1259 

0.276  3129 

0.278  7319 

878 

8 

0.694  2523 

0.687  9488 

1509 

0.648  0049 

0.653  4831 

1238 

0.281  1296 

0.283  5059 

874 

9 

0.681  5933 

0.675  1862 

1540 

0.658  91 15 

0.664  2896 

1215 

0.285  8605 

0.288  1934 

869 

10 

-0.668  7280 

-0.662  2192 

-1571 

-0.669  61 7 1 

-0.674  8936 

-♦-1192 

-0.290  5043 

-0.292  7932 

+864 

II 

0.655  6603 

0.6490517 

1601 

0.680  1 1 87 

0.685  2920 

1 168 

0.295  0597 

0.297  3037 

859 

12 

0.642  3939 

0.635  6873 

163 1 

0.690  4132 

0.695  4819 

1 144 

0.2995251 

0.301  7237 

853 

13 

0.628  9325 

0.622  1298  1661 

0.700  4976 

0.705  4600 

II20 

0.303  8994 

0.3060521 

847 

14 

0.615  2798 

0.608  3830  1690 

0.7103688 

0.715  2235 

1096 

0.308  1 8 15 

0.310  2875 

841 

15  -0.6014398 

-0.594  4508 -1719 

-0.720  0238 

-0.724  7694 

+1072 

-0.312  3699 

-0.3144286 

+835 

16 

-0.587  4163 

-0.580  3369I 

-1748  1 

-0.729  4598 

-0.734  0947 

+1048 

-0.316  4634 

-0.3184742 

+828 
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)mte. 


X 

Ttue  Equinox. 


[ofV.i6 

17 
18 

20 

21 
22 

23 
24 
25 

26 

27 
28 

29 

Deci 
2 

3 
4 

5 

6 


Noon. 


Midnight, 


0.5874163 
0-573  2130 
0558  8337 


Reduc 

to 

Mean 

Eq'xofI 

Jan.  o. 


Noon. 


7 
8 

9 
10 

II 

12 

13 
14 
15 
16 

17 
18 

19 
20 

21 

22 

23 
24 
25 
26 

27 
28 

29 


-1748 

1777 
1805 

1833 
1 861 


-0-580  3369 
0.5660451 

0.551 5793 
0.544  2825'  0.536  9436 

0529 5633'  0.522 1420 
-0.5146803-0.507 1786 
04996376'  0.4920577 
0.4844396,  0.4767838 
04690909  0.461 3614 
0453  5960'  0.445  7953 

-0437  9599-0.4300905  -2018 
0,422 1876  0,414  2519  2043 
0406  2841 1  0.398  2848  2068 
0.390  2548I  0.382 1945  2092 
0.374 10481  0.365  9863  2 1 16 

-0.357  8396-0.349  6655-2139 
0,341 46461  0.333  2376  2162 
0.3249850  0.3167075.  2184 
0.3084058  0.300  0807I  2205 


-0.729  4598 
0.738  6737 
0.747  6627 

0.756  4237' 

0.764  9540-  0.769 1316 

1888 1-0.773  2504-0.777  3100 
0.781 3100  0.785  2501 


1915 
1942 

1968 
1993 


0.291 7327  0.283  3625 


2226 


-0.274  9707-0.266  55801-2246 
0.258 1 250!  0.2496724  2265 


0.241 2008 
0.224  2033 
0.207 1378 

-0.1900092 
0.172  8225 

0-155  5827 
0.138  2950! 


0.232  7109^  2285 
0.215  6789  2303 
0.1985811'  2321 

-0.181  4228|-2339 
0.164  20891  2356 
0.1469445!  2371 


0.1296347  2386 

0.1209643'  0.1 12  2844  2401 

-0.103  5956.-0.094  8985  -2416 

ox>86 1938  0.0774821  2430 

OJ0687640  0.0600402  2443 

0.051  3114  0.0425781  2454 

0.033  841 1  0.025  loi  I  2465 

>.oo7  6145 


-ox)i6  3587 

K)xx)i  1307  40.009  8761 
0.01 8  62 1 1  0.02  7  365 1 
OJP36  1073  0.044  8469 
0-053  58321  0.062  3156 


-2475 
2484 

2493 
2502 

2510 
♦0.071  04321+0.079  7654I— 2518 

2524 
2529 
2533 
2536 

-2538 
3al*ai75  1433+0.183  74401-2540 


0x3884814!  0.097  1905 
o.  105  8920  o.  114  585 1 
ai23  2691  0.131  9433 
0.140  6071'  0.1492597 

3*1+0.157  9004+0.166  5285 


Y 

True  Equinox. 


Reduc 

to 
Mean 

jEq'x  of 
I  Jan.  o 


Noon. 


Midnight .      Noon. 


-0.734  0947 


0.743  1965 
0.752  0719 
0.760  7179 


+1048 
1023 

997 
970 
943 

+  915 

887 

858 
829 

799 

+  769 

739 
708 

676 

644 


0.789  1298  0.792  9488 
0.796  7o68|  0.800  4034 
0.804  0383-  0.807  61 12 

-0.811  1217  -0.8145695 
0.8179542  0.821  2755 
0.824  5331 1  0.827  7268 
0.8308563;  0.8339213 
0.836  92i6|  0.839  8569 

-0.842  7271-0.845  5319+  612 
0.848  27  loj  0.8509442  579 
0.8535515  0.8560927  546 
0.8585675',  0.8609758  512 
0.863  3173!  0.865  5918   478 

-0.867  7992  -0.869  9394  +  444 
0.872  01 23I  0.8740178  409 
0.8759556  0.8778257   373 
0.881  3621   337 
0.884  6261   301 

-0.887  6167  +  264 
0.890  3331  227 
0.892  7745-  190 
0.894  9403   152 


0.879  6279 
0.883  0282 

-0.886  1556 
0.889  0092 
0.891  5882 
0.893  8919 
0.8959196!  0.8968298'  114 


-0.897  6707 
0.899  1441 
0.900  3391 
0.901  2553 
0.901  8917 


-0.898  4422  +  76 

0.8997764;+  37 

0.9008321—  3 

0.901  60851  42 

0.902  1048.  82 


-0.902  2478—0.902  3207-  122 
0.902  3233'  0.902  2556  162 
0.902  1 175 1  0.901  9090  203 
0.901  6301.  0.901  2808'  244 
0.900  86iO|  0.900  37081  285 

-0.899  81031  -0.899  1794-  326 
0.898  4782 1  0.897  7067  368 
0.896  8649|  0.895  9530'  410 
0.8949710  0.893  9191 1  452 
0.892  7974  0.891  6060'  494 

■0.8903449-0.8890144-  536 
■0.887  6145-0.886  1454-  579 
[Eph  13] 


z 

True  Equinox. 


Reduc. 

to 

Mean 

Eq'xof 

Jan.  o. 


Noon. 


Midnight. 


-0.316  4634  -0.318  4742 


0.320  4608 
0.324  3607 
0.328  1619 
0.331  8630 

.335  4628 
0.338  9600 

0.342  3531 
0.3456409 
0.348  8221 


Noon. 

+828 
820 
812 


0.322  4230' 
0.326  2737^ 

0.330  0250'  804 

0.333  6756  796 

-0.337  2243  +787 

0.340  6696'  778 

0.344  0102 1  769 

0.347  2449,  759 

0.350  3724:  749 


+739 

728 

717 
706 

694 

-^682 

670 

657 
644 
631 


-0.351  8956-0.3533915 
0.3548600'  0.3563010 
0.357  7 143I  0.3590998 
0.360  4575I  0.361  7871 
0.3630886,  0.3643619 

-0.365  6069  -0.366  8235 
0.3680116  0.369  17 II 
0.3703019!  0.3714040 
0.3724773!  0.3735218 
0.374  5373  0.375  5237 

-0.376  4810.-0.377  4092.  -H6i8 
0.3783081'  0.3791778'  604 
0.380  0182  0.380  8292 
0.381  6107  0.382  3628 
0.383  0853I  0.383  7783 

-0.3844417-0.3850754 
0.385  6794'  0.386  2537 
0.386  7982 1  0.3873129 
0.387  7977  0.388  2526 

0.388  6776  0.389  0726 

I 

-0.389  4375-0.389  7723 
0.390  077 1 1  0.3903517 

0.390  5962!  0.390  8104 

0.390  9944|  0-39I  1480 
0.391  2712    0.391  3640 

-0.391  4264  -0.391  4583 
0.391  4597,  0-39'  4306 
0.391  3709  0.391  2806 
0.391  1597!  °-39i  0083 
0.3908263!  0.3906137 

-0.390  37051,-0.390  0968 
0.389  7925,  0.389  4577 
0.389  0924  0.388  6966 
0.388  2704  0.387  8138 
0.387  3269   0.386  8097 

0.386  2623-0.385  6848 
.385  0772-0.384  4396 


590 
576 
561 

+546 

531 
516 
500 

484 

+468 

452 

435 
418 

401 

+385 
367 
349 
331 
312 

+293 

275 
256 

237 
218 


+199 
+179 
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JULY. 

AUGUST. 

8BPTBMBBR. 

Day  of 

Day  of 
Month. 

Day  of 
Month. 

Month. 

True  Long. 

Latitude. 

True  Long. 

Latitude. 

True  Long. 

Latitude. 

0   /   '/ 

0   /   // 

0       t       ff 

0  '   /« 

0   /   // 

0  /  ff 

I.O 

63  59  21.2 

+4  36  20.8 

1.0 

114  14  16.6 

+4  29  15. 1 

1.0 

167  31  20.5 

40  36  27.0 

1.5 

70  42  45.9 

4  48  33.9 

1-5 

121  35  16.6 

4  7  50.0 

1.5 

175  6  1.4 

-0  5  27.3 

2.0 

77  32  145 

4  56  52.0 

2.0 

128  59  52.7 

342  3.7 

2.0 

182  38  49.4 

0  47  6.6 

2.5 

84  27  31.6 

5  057.1 

2.5 

136  27  3.6 

3  12  20.1 

2.5 

190  8  40.9 

I  27  41.6 

3.0 

91  28  12.8 

5  034.7 

3.0 

143  55  44.8 

2  39  10.2 

30 

197  34  39-4 

2  6  26.3 

3.5 

98  33  44-8 

+4  55  35-4 

3-5 

151  24  50.0 

+2  3  11.4 

3.5 

204  55  57.4 

-2  42  40.3 

4.0 

105  43  26.7 

4  45  55.2 

4.0 

158  53  159 

I  25  6.0 

4.0 

212  II  57.2 

3  15  49-7 

4.5 

112  56  32.5 

4  31  36.7 

4-5 

166  20  3.6 

0  45  390 

4-5 

219  22  10.7 

3  45  26.9 

5.0 

120  12  II. 6 

4  12  49.2 

5.0 

173  44  20.3 

H>  5  36.5 

5.0 

226  26  19.6 

4  II  11.4 

5-5 

127  29  31.7 

3  49  48.9 

5.5 

181  5  21.2 

-0  34  16.2 

5.5 

233  24  15.0 

4  32  48.9 

6.0 

134  47  40.6 

+3  22  58.5 

6.0 

188  22  30.1 

-I  13  16.0 

6.0 

240  15  56.0 

-4  50  I  I.I 

6.5 

142  5  49.0 

2  52  46.2 

6.5 

195  35  19.2 

I  50  43-2 

6.5 

247  I  28.4 

5  3  14.7 

7.0 

149  23  11.6 

2  19  44.9 

7.0 

202  43  28.9 

2  26  2.7 

7.0 

253  41  4.1 

5  12  0.4 

7.5 

156  39  8.6 

I  44  31.2 

7.5 

209  46  47.2 

2  58  44.3 

7^5 

260  14  59.3 

5  16  32.7 

8.0 

163  53  6.8 

I  7  43.4 

8.0 

216  45  9.4 

3  28  22.9 

8.0 

266  43  33.8 

5  16  58.5 

8.5 

171  4  39.9 

+0  30  0.7 

8.5 

223  38  35-8 

-3  54  38.1 

8.5 

273  7  lo.i 

-5  13  27.1 

9.0 

178  13  28.0 

-0    7  57.8 

9.0 

230  27  1 1.6 

4  17  143 

9.0 

279  26  12.1 

5  6  9.3 

95 

185  19  17.6 

0  45  341 

9-5 

237  II  51 

4  36  0.6 

9-5 

285  41  4.5 

4  55  17.6 

lO.O 

192  22  0.2 

I  22  12.6 

lO.O 

243  50  27.0 

4  50  49.6 

lO.O 

291  52  12.2 

441  5-4 

105 

199  21  31.6 

I  57  20.5 

10.5 

250  25  29.5 

5  I  37.4 

10.5 

298  0  0.0 

4  23  47.0 

II.O 

206  17  51.0 

-2  30  27.5 

II.O 

256  56  25.8 

-5  8  23.6 

II.O 

304  4  51.7 

-4  3  37.5 

"•5 

213  10  59.8 

3  I  6.7 

"•5 

263  23  29.5 

5  II  10.4 

II.5 

310  7  10.7 

3  40  52.5 

12.0 

2  20  I  0. 1 

3  28  54.7 

12.0 

269  46  53.7 

5  10  2.4 

12.0 

316  7  19.0 

3  15  48.8 

12.5 

226  47  54.8 

3  53  32.0 

12.5 

276  6  51.2 

5  5  6.7 

12.5 

322  5  37-7 

2  48  43.5 

130 

233  31  46.6 

4  14  42.3 

13.0 

282  23  34.4 

4  56  32.3 

130 

328  2  26.6 

2  19  54.5 

135 

240  12  37.2 

-4  32  12.7 

13.5 

288  37  15.1 

-4  44  30.1 

13.5 

333  58  4.4 

-I  49  39.9 

14.0 

246  50  27.1 

4  45  53-9 

14.0 

294  48  4.3 

4  29  12.8 

14.0 

339  52  49.3 

I  18  18.3 

14.5 

253  25  1 6. 1 

4  55  40.3 

14-5 

300  56  13. 1 

4  10  54-3 

14.5 

345  46  58.7 

0  46  9.0 

150 

259  57  3-2 

5  I  29.5 

150 

307  I  52.3 

3  49  50.1 

15.0 

351  40  49.6 

-0  13  31.5 

15.5 

266  25  46.2 

5  3  22.3 

155 

313  5  13.0 

3  26  16.8 

155 

357  34  38.8 

+0  19  14.7 

16.0 

272  51  22.9 

-5  1  22.5 

16.0 

319  6  26.6 

-3  0  31.8 

16.0 

3  28  43.0 

+0  51  50.1 

16.5 

279  13  511 

4  55  37.2 

16.5 

325  5  45-2 

2  32  53.3 

16.5 

9  23  19.3 

I  23  54.9 

17.0 

285  33  9.3 

4  46  158 

17.0 

331  3  22.1 

2  3  39-9 

17.0 

15  18  45.1 

I  55  9.6 

17.5 

291  49  1 7-7 

4  33  30.1 

175 

336  59  32.2 

I  33  10.9 

17.5 

21  15  18.8 

2  25  i5X> 

18.0 

298  2  18.2 

4  17  33-8 

18.0 

342  54  31.5 

.  I  I  45-5 

18.0 

27  13  19.5 

2  53  5^.3 

18.5 

304  12  14.2 

-3  58  42.3 

18.5 

348  48  37.7 

-0  29  43.0 

18.5 

33  13  7.3 

+3  20  43X> 

19.0 

310  19  12.6 

3  37  12.5 

19.0 

354  42  II.O 

+0  2  37.6 

19.0 

39  15  3-4 

3  45  29.2 

195 

316  23  22.9 

3  13  21.9 

19.5 

0  35  33.1 

0  34  57.1 

195 

45  19  30.2 

4  7  53.3 

20.0 

322  24  57.7 

2  47  28.8 

20.0 

6  29  7.9 

I  6  56.8 

20.0 

51  26  51.5 

4  27  38^1- 

20.5 

328  24  13.0 

2  19  51-6 

20.5 

12  23  21.3 

I  38  18.1 

20.5 

57  37  316 

4  44  28.1 

21.0 

334  21  28.0 

-I  50  48.9 

21.0 

18  18  41.4 

+2  8  42.8 

21.0 

63  51  55-5 

+4  58  6.9 

21  5 

340  17  50 

I  20  39.4 

21.5 

24  15  38.0 

2  37  52.8 

21.5 

70  10  28.6 

5  8  19.9 

22.0 

346  II  29.6 

0  49  41.4 

22.0 

30  14  42.6 

3  5  30.1 

22.0 

76  33  36.2 

5  14  52.8 

22.5 

352  5  IO-6 

-0  18  12.9 

22.5 

36  16  28.2 

3  31  16.8 

22.5 

83  I  42.7 

5  17  32.8 

23.0 

357  58  39.2 

+0  13  28.1 

23.0 

42  21  28.7 

3  54  54-9 

23.0 

89  35  10.8 

5  16  8.9 

23.5 

3  52  28.9 

+0  45  4.1 

235 

48  30  18.4 

4-4  16  6.3 

235 

96  14  20.6 

+5  10  316 

24.0 

9  47  15.7 

I  16  17.4 

24.0 

54  43  31.3 

4  34  32.8 

24.0 

102  59  29.0 

5  0  33.9 

245 

15  43  37.3 

I  46  50.4 

24.5 

61  I  40.7 

4  49  56.4 

245 

109  50  48.2 

4  46  12.2 

25.0 

21  42  12.3 

2  16  25.1 

25.0 

67  25  18.5 

5  I  58.8 

25.0 

116  48  24.4 

4  27  26.7 

25.5 

27  43  40.0 

2  44  43-4 

25.5 

73  54  52.9 

5  10  22.3 

25.5 

123  52  16.5 

4  4  22.5 

26.0 

33  48  39-8 

+3  11  26.8 

26.0 

80  30  48.4 

+5  14  50.2 

26.0 

131  2  15.5 

+3  37  10.5 

26.5 

39  57  505 

3  36  15.8 

26.5 

87  13  24.4 

5  15  6.9 

26.5 

138  18  3.5 

3  6  7.9 

27.0 

46  II  49.0 

3  58  50.4 

27.0 

94  2  53.3 

5  10  590 

27.0 

145  39  12.5 

2  31  38.8 

275 

52  31  9-8 

4  18  50.0 

27.5 

100  59  20.1 

5  2  16.3 

275 

153  5  4.2 

I  54  14.4 

28.0 

58  56  23.7 

4  35  53-7 

28.0 

108  2  40.1 

4  48  52.7 

28.0 

160  34  50.9 

I  14  32.8 

28.5 

65  27  56.2 

+4  49  40.4 

28.5 

115  12  38.1 

+4  30  47.5 

28.5 

168  7  36.6 

+0  33  17.8 

29.0 

72  6  6.5 

4  59  49.1 

29.0 

122  28  48.8 

4  8  6.2 

29.0 

175  42  17.6 

-0  8  42.2 

295 

78  51  6.3 

5  6  0.1 

295 

129  50  35.8 

341  1.8 

295 

183  17  44.4 

0  50  364 

30.0 

85  42  58.9 

5  7  55.8 

30.0 

137  17  11.9 

3  9  55.0 

30.0 

190  52  45-3 

I  31  33-3 

30.5 

92  41  37.2 

5  5  21.1 

30.5 

144  47  40.6 

2  35  146 

30.5 

198  26  8.8 

2  10  43.7 

31-0 

99  46  43-5 

+458  5.3 

310 

152  20  58.2 

+1  57  371 

310 

205  56  45-* 

-2  47  22.1 

Ji'S  I 

J06  37  49.5 

+4  46  3.0 

31.5 

159  55  55.5 

+1  17  45.3 

31.5 

213  23  30.9 

-3  20  49.0 
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OCTOBBR. 

NOVEMBER. 

DECEMBER. 

Day  of 

Day  of 
Month. 

Day  of 
Month. 

Ifooth. 

Tme  Long. 

Latitude. 

True  Long. 

Latitude. 

True  Long. 

Latitude. 

e       f         ff 

0      f      tf 

0      t      tt 

0      f       If 

0      t      *f 

0      1       ft 

I.O 

205  56  45.4 

-2   47  22.1 

1.0 

257  23  22.4 

-5  7  9-3 

1.0 

292  6  34.2 

-4  17  lO.O 

1-5 

213  23  30.9 

3  20  49.0 

1.5 

264  16  20.3 

5  8  37.8 

1-5 

298  33  252 

3  57  47.7 

2.0 

220  45  29.3 

3  50  32.1 

2.0 

271   2  25.0 

5  5  43-8 

2.0 

304  54  29.2 

3  35  43.2 

2-5 

228  I  53.9 

4  16  6.9 

2.5 

277  41  37.2 

4  58  43.0 

2.5 

311  10  7.8 

3  II  18.9 

3-0 

235  12   7.5 

4  37  16.7 

3.0 

284  14   6.9 

4  47  53.1 

3.0 

317  20  48.5 

2  44  56.6 

3-5 

242  15  44.0 

-4  53  52.1 

3.5 

290  40  12.0 

-4  33  33.5 

3.5 

323  27  3-9 

-2  16  57.6 

4-0 

249  12  28.7 

5  5  50.5 

4.0 

297   0  17.4 

4  16  4.3 

4.0 

329  29  30.1 

I  47  42.0. 

4-5 

256   2  16.8 

5  13  14.8 

4-5 

303  14  53.1 

3  55  45-6 

4.5 

335  28  46.2 

I  17  29,1 

5-0 

262  45  12.5 

5  16  12.3 

5.0 

309  24  33.1 

3  32  57.3 

5.0 

341  25  33.2 

0  46  37.2 

5-5 

269  21  28.0 

5  14  54.0 

5.5 

315  29  54.6 

3  7  58-8 

5-5 

347  20  33.4 

-0  15  24.2 

6.0 

275  51  22.2 

-5  9  33.3 

6.0 

321  31  36.8 

-2  41  9.1 

6.0 

353  14  29.3 

+0  15  52.& 

6.5 

282  15  19.4 

5  0  25.1 

6.5 

327  30  19.5 

2  12  46.3 

6.5 

359  8  3.1 

0  46  57.0 

7.0 

288  33  48.0 

4  47  45-6 

7.0 

333  26  42.9 

I  43  8.5 

7.0 

5  I  56.1 

I  17  31.5 

75 

294  47  19.0 

431  515 

7.5 

339  21  26.9 

I  12  33.2 

7.5 

10  56  48.4 

I  47  195 

8.0 

300  56  25.7 

4  12  59-9 

8.0 

345  15  10. 1 

0  41  17.6 

8.0 

16  53  17.6 

2  16  3.8 

8.5 

307   I  42.2 

-3  51  27.9 

8.5 

351  8  29.5 

-0  9  39.2 

8.5 

22  51  58.9 

+2  43  27.0 

9.0 

313  3  42.7 

3  27  32.7 

9.0 

357  2  0.0 

+0  22  4.5 

9.0 

28  53  23.9 

3  9  11.3 

9-5 

319  3  II 

3  I  31.5 

9.5 

2  56  143 

0  53  35.6 

9.5 

34  58  0.6 

3  32  58.4 

10.0 

325  0  10.4 

2  33  415 

lO.O 

8  51  42.0 

I  24  35.9 

1 0.0 

41  6  12.9 

3  54  29.9 

W.5 

330  55  42.0 

2  4  20.2 

10.5 

14  48  49.9 

I  54  46.8 

10.5 

47  18  19.8 

4  13  27.4 

II.0 

336  50  5-9 

-I  33  45.2 

1 1.0 

20  48  1.4 

+2  23  49.3 

1 1.0 

53  34  35.1 

+4  29  32.7 

"•5 

342  43  50.1 

I  2  14.6 

11.5 

26  49  36.3 

2  5 1  24.3 

II-5 

59  55  7.3 

4  42  28.6 

12.0 

348  37  20.6 

-0  30  6.5 

12.0 

32  53  51.1 

3  17  12.2 

12.0 

66  19  59-3 

4  51  58.9 

".5 

354  31  I.I 

+0  2  20.5 

12.5 

39  0  59.0 

3  40  53-6 

12.5 

72  49  8.8 

4  57  49.3 

13.0 

0  25  13.6 

0  34  47.3 

13.0 

45  II  9-2 

4  2  9.7 

13.0 

79  22  27.9 

4  59  48.0 

13.5 

6  20  17.9 

+1  654.5 

13.5 

51  24  27.8 

+4  20  42.2 

13.5 

85  59  44.4 

+4  57  46.1 

I4X) 

12  16  31.6 

I  38  22.4 

14.0 

57  40  58.0 

4  36  140 

14.0 

92  40  42.1 

4  51  38.5 

«4.5 

18  14  10.6 

2  8  51.4 

14.5 

64  0  40.3 

4  48  29.3 

14.5 

99  25  1.8 

4  41  23.9 

15.0 

24  13  29.5 

2  38  1-7 

150 

70  23  32.9 

4  57  14.1 

15.0 

106  12  22.5 

4  27  5.4 

15.5 

30  14  41.5 

3  5  33.7 

15.5 

76  49  32.8 

5  2  17.0 

15.5 

113  2  21.8 

4  8  50.8 

i6x> 

36  17  58.4 

+3  31  8-3 

16.0 

83  18  35.9 

+5  3  29.1 

16.0 

119  54  38.0 

+3  46  52.5 

16.5 

42  23  31.2 

3  54  26.9 

16.5 

89  50  37.3 

5  044.1 

16.5 

126  48  50.7 

3  21  27.0 

17X) 

48  31  30.5 

4  15  11.7 

17.0 

96  25  32.7 

4  53  59.0 

17.0 

133  44  41.2 

2  52  550 

17.5 

54  42  6.8 

4  33  5-9 

17.5 

103  3  18.5 

4  43  14- 1 

17-5 

140  41  53.5 

2  21  40.9 

i8x> 

60  55  30.6 

4  47  54-0 

18.0 

109  43  52.1 

4  28  33.1 

18.0 

147  40  14.5 

I  48  12.4 

i«-5 

67  II  52.6 

+4  59  21.8 

18.5 

116  27  12.7 

+4  10  3-2 

18.5 

154  39  34.2 

+1  12  59.7 

194) 

73  31  24.1 

5  7  16.8 

19.0 

123  13  20.6 

3  47  55.0 

19.0 

161  39  45-3 

+0  36  34.9 

19.5 

79  54  17.0 

5  II  28.1 

19.5 

130  2  17.1 

3  22  22.8 

19.5 

168  40  42.3 

-0  0  28.4 

20.0 

86  20  43.9 

5  II  46.8 

20.0 

136  54  4.8 

2  53  44.3 

20.0 

175  42  21.2 

0  37  35.6 

20.5 

92  50  57.9 

5  8  6.2 

20.5 

143  48  46.8 

2  22  20.7 

20.5 

182  44  38.1 

I  14  1 1.9 

2I4> 

99  25  12.4 

+5  0  22.0 

21.0 

150  46  25.7 

+1  48  36.7 

21.0 

189  47  28.9 

-I  49  42.6 

21.5 

106  3  40.6 

4  48  32.4 

21.5 

157  47  2.2 

I  13  0.2 

21.5 

196  50  47.8 

2  23  33.9 

22JO 

112  46  35.0 

4  32  38.8 

22.0 

164  50  34.8 

+0  36  2.1 

22.0 

203  54  26.4 

2  55  13.6 

22.5 

119  34  6.9 

4  12  45-8 

22.5 

171  56  58.9 

-0  I  43.4 

22.5 

210  58  12.8 

3  24  1 1.5 

23X) 

126  26  25.3 

3  49  1.8 

23.0 

179  6  5.3 

0  39  40.1 

23.0 

218  1  51.7 

3  49  59-8 

23.5 

133  23  36.3 

+3  21  39-4 

23.5 

186  17  38.9 

-I  17  lO.O 

23.5 

225  5  3-5 

-4  12  14.2 

24.0 

140  25  41.7 

2  50  56.0 

24.0 

193  31  18.2 

I  53  34.0 

24.0 

232  7  24.8 

4  30  34.6 

24-5 

147  32  37-7 

2  17  13.9 

24-5 

200  46  35.1 

2  28  13.3 

245 

239  8  28.5 

4  44  45.2 

^5-0 

154  44  14.5 

I  41  0.3 

25.0 

208  2  54.9 

3  0  30.2 

25.0 

246  7  45.0 

4  54  35.2 

25.5 

162  0  14.5 

I  2  48.0 

25.5 

215  19  36.5 

3  29  49.6 

255 

253  4  42.8 

4  59  59.1 

26.0 

169  20  11.9 

+0  23  14.5 

26.0 

222  35  53.4 

-3  55  40. 1 

26.0 

259  58  50.2 

-5  0  56.5 

26.5 

176  43  32.6 

-0  16  58.8 

26.5 

229  50  56.0 

4  17  35-4 

26.5 

266  49  36.9 

4  57  32.3 

27JO 

184  9  33.8 

057  7.3 

27.0 

237  3  52.6 

4  35  15.1 

27.0 

273  36  34.6 

4  49  56.2 

27.5 

191  37  24.7 

I  36  24.3 

275 

244  13  52.0 

4  48  25.2 

27.5 

280  19  19.1 

4  38  21.8 

28.0 

199  6  7.7 

2  14  3.4 

28.0 

251  20  6.0 

4  56  58.5 

28.0 

286  57  31.0 

4  23  6.6 

28.5 

206  34  40.3 

-2  49  20.6 

28.5 

258  21  50.8 

-5  0  54.3 

28.5 

293  30  56.5 

-4  4  30.8 

29.0 

214  I  57-3 

3  21  35-6 

29.0 

265  18  29.4 

5  0  18.2 

29.0 

299  59  28.3 

3  42  56.2 

^5 

221  26  53.3 

3  50  13.4 

29.5 

272   9  32.7 

4  55  20.9 

295 

306  23  5.2 

3  18  46.1 

50.0 

228  48  25.4 

4  14  45-9 

30.0 

278  54  40.5 

446  17.9 

30.0 

312  41  52.7 

2  52  24.2 

30.5 

236  5  35-9 

4  34  52.8 

30.5 

285  33  41.6 

4  33  27.4 

30.5 

318  56  2.8 

2  24  14.0 

31JO 

243  17  34-7 

-4  50  21.3 

31-0 

292  6  34.2 

-4  17  lO.O 

31.0 

325  5  52»<) 

3' .5 

250  23  40.6 

^-5  I  6.3 

31-5 

298  33  25.2 

-3  57  47.7 

315 

\  3^1  11  ^s-^ 
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GREENWICH  MEAN  NOON. 

MOON'S  EQUATOR. 

r 

Mean- 

C 

• 

% 

'     A 

Ji^ 

t 

Ascendhis 

Longitude  of 

Longitude 

Motion  of 

Date. 

Incttnatioa 

Node 

Ascending 

the  Moon's 

of  Moon's 

Moon's 

Mean 

Moon 

to  the 

on  Barth's 

Node  on 

Perigee. 

Ascending 

Mean 

Solar 

in  Mean 

Earth's 

Bqaator  to  As- 

Earth's 

Daily  Motion 

Node. 

Longitude. 

Days. 

Longitude. 

Bquator 

cending  Node 
on  Ecliptic. 

Equator. 

+6'.684. 

Daily  Mo- 
tion. 

0        / 

-3'  177 

e           / 

0          t 

0         t 

0         f 

0         f 

0        / 

Jan.    o 

21    56.0 

188  16.0 

359  26.7 

143    16.4 

7  45.3 

191   58.7 

O.I 

I   19.06 

lO 

21   55.9 

187  42.1 

359  29.0 

144  23.2 

7  13.5 

323  44.6 

0.2 

2  38.12 

20 

21   55.8 

187  8.3 

359  31.2 

145  30.1 

6  41.8 

95  30.4 

0.3 

357.18 

30 

21    55.7 

186  34.4 

359  33.5 

146  36.9 

6  1 0.0 

227  16.2 

0.4 

5  16.23 

Feb.   9 

21   55.6 

186   0.6 

359  35.8 

147  43.8 

538.2 

359    2.1 

0.5 
0.6 

6  35-29 

7  54.35 

19 

21    55.5 

185  26.7 

359  38.0 

148  50.6 

5    6.4 

130  47.9 

0.7 

9  13.41 

Mar.    I 

21   55.4 

184  52.8 

359  40.3 

149  57.4 

434.7 

262  33.8 

0.8 

10  32.47 

II 

21    55.3 

184  19.0 

359  42.6 

151      4.3 

4    2.9 

34  19.6 

0.9 

11  5».53 

21 

21    55.3 

183  45.1 

359  44.9 

152    II. I 

3  31. 1 

166    5.4 

I.O 

13  JO-58 

31 

21    55.2 

183   1 1.2 

359  47.1 

153   18.0 

2  59.4 

297  51.3 

2.0 

26  21.17 

Apr.  10 

21    55.2 

182  37.3 

359  49.4 

154  24.8 

2  27.6 

69  37.1 

3.0 
4.0 

39  31.75 

f  0    A  'y    4  4 

20 

21    55.1 

182      3.4 

359  51.7 

155  31.7 

I  55.8 

201  23.0 

52    42.33 
65    52.92 

30 

21    55.1 

181    29.6 

359  540 

156  38.5 

I  24.0 

333    8.8 

5.0 
6.0 

May  10 

21    55.1 

180  55.7 

359  56.3 

157  45.3 

052.3 

104  54.6 

79    3-50 

20 

21   55.1 

180  21.8 

359  58.5 

158  52.2 

0  20.5 

236  40.5 

7.0 
8.0 

92  14,09 
105  24.67 

30 

21    55.1 

179  48.0 

0    0.8 

159  59.0 

359  48.7 

8  26.3 

9.0 

118  35.25 

June  9 

21    55.1 
21    55.1 

179   I4.I 
178  40.2 

0    3.1 
0    5.4 

161  5.9 

162  12.7 

359  16.9 
358  45.2 

140  12. 1 
271  58.0 

1 0.0 

131  45.84 

19 

Hoars. 

•        * 

29 

21   55.1 

178      6.4 

0    7.6 

163   19.6 

358  13.4 

43  43-8 

I 

032.94 

July    9 

21   55.2 

^77  32.5 

0    9.9 

164  26.4 

357  41.6 

175  29.7 

2 

3 

I     5.88 
I  38.82 

19 

21  55-2 

176  58.6 

0  12.2 

165  33.2 

357    9-9 

307  15.5 

4 

2  11.76 

29 

21    55.2 

176  24.8 

0  14.5 

166  40.1 

356  38.1 

79    1.3 

5 

2  44.70 

Aug.  8 

21  55-3 

175  50.9 

0  16.8 

167  46.9 

356    6.3 

210  47.2 

6 

3  17.65 

18 

21    55.4 

175  17.0 

0  19.0 

168  53.8 

355  34.5 

342  33.0 

7 

3  50.59 

28 

21    55.5 

174  43.2 

0  21.3 

170     0.6 

355    2.8 

114  18.9 

8 
9 

4  23.53 
4  56.47 

Sept.  7 

21    55.5 

174    9.3 

0  23.6 

171      7.5 

354  31.0 

246    4.7 

10 

5  29.41 

17 

21   55.6 

173  35.4 

0  25.8 

172    14.3 

353  59.2 

17  50.5 

II 

6     2.^s 

27 
Oct.    7 

17 

21  55-7 

21    55.8 
21   55.9 

173    1.6 
172  27.7 
171  53.8 

0  28.1 
030.4 
0  32.6 

173  21. 1 

174  28.0 

175  34.8 

353  27.4 
352  55.7 
352  23.9 

149  36.4 

281  22.2 

53    8.0 

12 

13 
14 

6  35.29 

7  8.23 
7  41.17 

27 

21    56.1 

171  20.0 

034.9 

176  41.7 

351  52.1 

184  53.9 

15 

_  ^ 

8  14.11 

Nov.  6 

21   56.2 

170  46.1 

037.1 

-^^77  48.5 

351  20.4 

316  39.7 

16 

8  47.06 

16 

21    56.3 

170  12.3 

039.4 

178  55-3 

350  48.6 

88  25.6 

17 

_  0 

9  20.00 

26 

21   56.5 

169  38.5 

0  41.6 

180    2.2 

350  16.8 

220  1 1.4 

18 

9  52.94 

Dec.   6 

21   56.6 

169    4.6 

043.8 

181     9.0 

349  45.0 

351  57.2 

19 
20 

10  25.88 
10  58.82 

1 

16 

21    56.8 

168  30.8 

0  46.1 

182  15.9 

349  13.3 

123  43.1 

21 

II  31.76 

26 

21    57.0 

167  57.0 

048.3 

183  22.7 

348  41.5 

255  28.9 

22 

12     4.70 

36 

21    57.2 

167  23.2 

0  50.5 

184  29.6 

lEph  i3l 

348    9.7 

27  14.7 

23 

12  37.64 
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QUANTITIES  REQUIRED  IN  COMPUTING 

SUN'S  ABERRATION  AND  HORI- 

THE MOON'S  UBRATION. 

ZONTAL  PARALLAX. 

Argument,  (Q  —A),  or  (Q  —X  —  i8c 

n 

For  Grggnwich  Mban  Noon. 

n-A 

M 

I 
A 

B 

Q-A 

Date. 

Aberration. 

Hor.  Par. 

0 

t 

0     / 

0 

1913. 

// 

// 

0 

0.0 

37 

0    0.0 

180 

Jan.         0 

—  20.81 

8.95 

2 

0.0 

37 

0    3.2 

178 

10 

20.81 

8.95 

4 

0.1 

37 

0    6.4 

176 

20 

20.80 

8.94 

6 

0.1 

38 

0    9.6 

174 

30 

20.77 

8.93 

8 

0.2 

38 

0  12.8 

172 

Feb.         9 

20.74 

8.92 

10 

0.2 

38 

0  16.0 

170 

19 

—  20.70 

8.90 

12 

0.3 

38 

0  19.2 

168 

Mar.         1 

20.65 

8.88 

H 

0.3 

38 

0  22.3 

166 

II 

20.59 

8.86 

i6 

0.3 

39 

0  25.4 

164 

21 

20.54 

8.83 

i8 

0.4 

39 

0  28.5 

162 

31 

20.48 

8.81 

20 

0.4 

40 

0  315 

160 

Apr.        10 

—  20.42 

8.78 

22 

0.4 

40 

0  34.5 

158 

20 

20.36 

876 

24 

0.5 

41 

0  37.5 

156 

30 

20.31 

8.73 

26 

0.5 

42 

0  40.4 

154 

May       10 

20.26 

8.71 

28 

0.5 

42 

0  43.2 

152 

20 

20.22 

8.69 

30 

0.5 

43 

0  46.1 

150 

30 

—  20.18 

8.68 

32 

0.6 

44 

0  48.8 

148 

June        9 

20.15 

8.67 

34 

0.6 

45 

0  515 

146 

19 

20.14 

8.66 

36 

0.6 

46 

0  54- 1 

J44 

29 

20.13 

8.65 

38 

0.6 

47 

0  56.7 

142 

July         9 

20.13 

8.66 

40 

0.6 

49 

0  59.2 

140 

19 

—  20.14 

8.66 

42 

0.6 

50 

I     1.6 

138 

29 

20.16 

8.67 

44 

0,6 

52 

I     4.0 

136 

Aug.        8 

20.18 

8.68 

46 

0.6 

54 

I     6.3 

134 

18 

20.22 

8.70 

48 

0.6 

56 

I     8.5 

132 

28 

20.26 

8.72 

50 

0.6 

58 

I   10.6 

130 

Sept.        7 

—  20.31 

8.74 

52 

0.6 

61 

I   12.6 

128 

17 

20.37 

8.76 

54 

0.6 

64 

I   14.5 

126 

27 

20.42 

8.78 

56 

0.6 

67 

I   16.4 

124 

Oct.         7 

20.48 

8.81 

58 

0.6 

TO 

I   18.1 

122 

17 

20.54 

8.83 

6o 

0.5 

75 

I   19.8 

120 

27 

—  20.60 

8.86 

62 

0.5 

80 

I  21.3 

118 

Nov.         6 

20.65 

8.88 

64 

0.5 

85 

I  22.8 

116 

16 

20.70 

8.90 

66 

0.5 

92 

I  24.1 

114 

26 

20.74 

8.92 

68 

0.4 

100 

I  25.4 

112 

Dec.         6 

20.77 

8.93 

70 

0.4 

109 

I  26.5 

no 

16 

—  20.80 

8.94 

72 

0.4 

121 

I  27.6 

108 

26 

20.81 

8.95 

74 

0.3 

135 

I  28.5 

106 

36 

-20.81 

8.95 

76 

0.3 
0.3 

154 
180 

I  29.4 
I  ZO.\ 

104 
102 

78 

80 

0.2 

215 

I  30.7 

100 

8a 

0.2 

268 

I  31-2 

98 

84 

0.1 

357 

I  3>-6 

96 

86 
88 
90 

0.1 
0.0 
0.0 

535 
1070 

00 

I  31.9 
I  32.0 

I  32.1 

94 
92 
90 

Sun's  Mean  Equatorial  Horizontal 
Parallax. 

8".8o;    log=o.94448. 

/<  has  the  sign  of  tan  (A— Q) 

A  has  the  sign  of  cos  (Q— A) 

B  has  the  sign  of  sin  (^  .-A) 

See  formi 

iilfle,  page 

xi. 
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PRECESSION  AND  OBLIQUITY,  1913, 

(CONSTANTS  OP  PARIS  CONFERENCB.) 

FOR  GREENWICH  MEAN  NOON. 


Preces- 
sion in 
Longi- 
tude 
from 
1913.0. 

Nutation. 

ObUquity 

Ecliptic. 
(N€Wcomb.) 

Date. 

Preces- 
sion in 
Longi- 
tude 
from 
19x3.0. 

Nutation. 

Obliquity 

of 
Bcliptic. 

Date. 

y  4/ 

In 
Longi- 
tude. 

In  R.  A. 

8'm 

In 

ObUqui- 

ty. 

In 
Longi- 
tude. 

ft' a 
In  R.  A. 

Vm 
In 
Obliqui- 
ty. 

ff 

*/ 

8 

// 

^3^7' 

90 

*/ 

8 

// 

83*  37' 

Jan.     o 

-  0.06 

-1.86 

-O.II4 

+8,52 

10.69 

July    4 

+25.39 

+1.09 

+0.067 

+8.63 

10.57 

5 

•»•  0.63 

1.56 

0.095 

8.57 

10.73 

9 

26.08 

1.35 

0.083 

8.68 

10.60 

lO 

1.32 

1.28 

0.078 

8.63 

10.78 

14 

26.77 

1.57 

0.096 

8.74 

10.65 

15 

2.00 

1.03 

0.063 

8.70 

ia8s 

19 

27.46 

1.77 

0.108 

8.80 

10.71 

20 

2.69 

0.81 

0.050 

8.78 

10.92 

24 

28.14 

1.96 

0.120 

8.86 

10.77 

25 

+  3.38 

-0.63 

-0.039 

+8.87 

II.OI 

29 

+28.83 

+2.11 

+0.129 

+8.94 

10.84 

30 

4.07 

0.48 

0.029 

8.97 

II. 10 

Aug.    3 

29.52 

2.23 

0.136 

9.03 

10.92 

Feb.    4 

4.76 

0.38 

0.023 

9.07 

11.20 

8 

30.21 

2.31 

0.141 

9.12 

11.00 

9 

5.44 

0.31 

0.019 

9.17 

11.29 

13 

30.89 

2.35 

0.144 

9.20 

11.08 

14 

6.13 

0.28 

0.017 

9.27 

11.38 

18 

31.58 

2.37 

0.145 

9-29 

11.16 

19 

+  6.82 

-0.29 

-0.018 

+9.37 

11.47 

23 

+32.27 

+2.36 

40.144 

+9.36 

11.23 

24 

7.51 

0.35 

0.021 

9.45 

"•55 

28 

32.96 

2.31 

0.141 

9.44 

11.30 

Mar.    I 

8.20 

0.42 

0.026 

9.52 

11.61 

Sept.  2 

33.65 

2.23 

0.136 

950 

11.36 

6 

8.88 

0.51 

0.031 

9.58 

11.66 

7 

34.33 

2.14 

0.131 

9.56 

11.40 

II 

9-57 

0.63 

0.039 

9.62 

11.70 

12 

35.02 

2.03 

0.124 

9.59. 

"43 

16 

-1-10.26 

-077 

-0.047 

+9.64 

11.72 

17 

+3571 

+1.90 

+0.116 

+9.61 

"45 

21 

10.95 

0.90 

0.055 

965 

11.72 

22 

36.40 

1.76 

0.108 

9.61 

11.44 

26 

11.63 

1.04 

0.064 

9.65 

11.71 

27 

37.09 

I.61 

0.099 

9.60 

11.42 

31 

12.32 

1. 17 

0.072 

9.62 

11.68 

Oct.    2 

37.77 

1.47 

0.090 

9.58 

"39 

Apr.    5 

13.01 

1.29 

0.079 

9.58 

11. 63 

7 

38.46 

1.35 

0.083 

9-54 

"35 

10 

+13.70 

-1.39 

-0.085 

+9.53 

".57 

12 

+39.15 

+1.25 

+0.077 

+9.48 

11.29 

15 

1439 

1.47 

0.090 

9.47 

11.51 

17 

39.84 

1.17 

0.072          9.42 

11.22 

20 

1507 

1.52 

0.093 

9.40 

11.43 

22 

40.53 

I. II 

0.068 

9.34 

11.13 

25 

15.76 

».54 

0.094 

9.32 

11-34 

27 

41.21 

1.09 

0.067 

925 

11.04 

30 

16.45 

1.52 

0.093 

9.23 

11.24 

Nov.   I 

41.90 

1. 10 

0.067 

9.15 

10.93 

May    5 

+17.14 

-1-47 

-0.090 

+9.14 

II. 15 

6 

+42.59 

+  I.16 

+0.071 

+9.04 

10.82 

10 

17.83 

1.38 

0.084 

9.04 

11.05 

11 

43.28 

1.25 

0.077 

8.94 

10.71 

15 

18.51 

1.26 

0.077 

8.95 

10.95 

16 

43.96 

1.38 

0.084 

8.84 

10.60 

20 

19.20 

I. II 

0.068 

8.87 

10.86 

21 

44.65 

1-54 

0.094 

8.74 

10.50 

25 

19.89 

0.93 

0.057 

8.80 

10.78 

26 

45.34 

1-75 

0.107 

8.65 

10.41 

30 

+20.58 

-0.72 

-0.044 

+8.73 

10.71 

Dec.    1 

+46.03 

+1.99 

+0.122 

+8.57 

10.32 

June    4 

21.26 

0.49 

0.030 

8.67 

10.64 

6 

46.72 

2.26 

0.138 

8.50 

10.24 

9 

21.95 

-0.24 

-0.015 

8.63 

10.59 

II 

47.40 

2.55 

0.156 

8.45 

10.18 

14 

22.64 

+0.02 

+0.001 

8.60 

10.56 

16 

48.09 

2.85 

0.174 

8.42 

10.14 

19 

2333 

0.29 

0.018 

8.59 

10.54 

21 

48.78 

316 

0.193 

8.40 

10.12 

24 

+24.02 

+0.56 

+0.034 

+8.59 

10.53 

26 

+49-47 

+3.47 

+0.212 

+8.40 

10.11 

29 

24.70      0.83 

0.051 

8.60 

10.54 

31 

50.16 

3-77 

0.231 

8.42 

10.12 

July     4 

+2539 

+1.09 

+0.067 

+8.63 

10.57 

36 

+50.84 

+4.07  +0.249 

+8.45 

10.14 

Precessio 

n  for  1913    .     .    50.2593  log= 

=  1.70122 

Mean  Obliquity,  1913.0. 

»      lit 

Precession  in  a  Solar  day     0. 1 3 7 6  log = 

=9.13862 

Newcomb 2 

3  27  2.17 

Precession  in  a  Sidereal  day  0. 1372  log= 

=9.13735 

Hansen 2. 

3  27   1.94 

The  short  period  terms  of  the  Nutation  < 

are  given 

Le  Verrier 2, 

3  27   1.85 

for  Wa 

ishingto 

n  raidn 

ight  on 

pp.  231 

-232. 

Peters 

•          • 

•          •          « 

•               • 

2 

3  27   1.73 
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216  FORMULA  FOR  THE  REDUCTION  OF  STARS 

FROM  MEAN  TO  APPARENT  PLACE  FOR  THE  YEAR  1913. 

The  constants  of  precession,  nutation  and  aberration  adopted  by  the  Confi 
ence  Internationale  des  ]^toU2S  Fondamentales  which  met  in  Paris  in  May,  1896,  a: 
given  on  page  xiv,  and  together  with  the  notation  of  Bessel  are  used  in  the  fo 
mulae  which  follow. 

BESSELIAN  STAR-NUMBERS. 

Terms  of  Lang  Period.  Terms  of  Short  Period, 

A  =r—  C.342  19  sin  JJ  —0.00405  sin  2  C 

+  0.004  15  sin  2  S2  +0.000  23  sin  (C  -{-P') 

—  0.025  26  sin  2  h  -f-o.ooi  34  sin  (C  — -T*') 
+  0.002  51  sin  (L— r)  —0.000  68  sin  (2C  —ft) 

—  0.000 99  sin  (3  h—F)  —0.000 52  sin  (3C  — ^') 

+  0.00042  sin  (L-fi^  +0.000  30  sin  (C  —  2  L+F') 

+  0.000  25  sin  (2  L— Q)  -fo.ooo  12  sin  2  (C  — L) 

B==   —  9.210  cos  ft  —0.088  cos  2  C 

+  0.090  cos  2  ft  —0.018  cos  (2C  —ft) 

—  0.552  cos  2  L  — o.oii  cos  (3C  — FO 

—  0.022  cos  (3  L— F)  4*0-005  cos  (C  ^F') 
-f-  0.009  cos  (L-f  r^ 

-f-  0.007  cos  (2  L— ft) 

C=   —20.4700  cos  00  cos  O 

D=   —20.4700  sin  O 

E=   —  0.0419  sin  ft-fo".aoo5  sin  2  ft— o".oo3i  sin  2  L 

Bessbl's  Star-Constants, 

a=3Vo72  58-f-i".336  39  sin  a^  tan  S^  a'=2o".o457  cos  a^ 

6=^  cos  a^  tan  ^o  ft'^- sina^ 

c=^  cos  a©  sec  ^o  c^^stan  (»  cos  ^o""Sin  a^  sin  ^o 

d=^  sin  a,  sec  S^  d'^cos  a^  sin  d© 

Formulae ybr  Reduction  to  Apparent  Position. 

*a=a^-{'TM-{-Aa-{'Bb+Cc+Dd-\'^E       (in  time) 
S=S^'\-rM'+Aa''\-Bl/+C(/-\-Dd'  (in  arc) 

INDEPENDENT  STAR-NUMBERS. 

/+/*= +46".o886  A  -\-E  (in  arc)  =3".072  58  /I  +tV  £^  (in  time) 

y>=  —  o'.oi24  sin  2C  4-o'oo4i  sin  (C  —  F') -f-o'.ooo7  sin  (C  +F') 
—  o*.oo2i  sin  (2C  — ft) —o" .0016  sin  (3(C  — F') 
+  o*.ooo9  sin  (C  —2  L4-F')+o*.ooo4  sin  2  (C  —  L) 
g  sin  (7=B  /i  sin  H=C  i=C  tan  oo 

^cosG=2o".0457  i4  h  cos  H^D 

FormuUe/or  Reduction  to  Apparent  Position. 

*  a=a^4./-fy>+r/i-f  tV  ^  sin  {G-\-a;)  tan  ^o+tV  A  sin  (H-f  a„)  sec  ^o      (in  time) 
5=5o+«'//'+^  cos  (G+aro)-f  A  cos  (/Z+tto)  sin  8^-\-i  cos  d^  (in  arc) 

In  the  above  formulae, 
r  denotes  the  time  reckoned  in  units  of  one  year,  from  the  beginning  of  tl 
Besselian  fictitious  year  (191 3,  January  0*^.248,  Washington  mean  time 
^o»  ^o,      the  star's  mean  R.  A.  and  Decl.  at  the  beginning  of  the  fictitious  year, 
a,    d^      the  star's  apparent  right  ascension  and  declination  at  the  time  r, 
//,  /^',      the  annual  proper  motion  in  right  ascension  and  declination, 


O,  the  Sun's  true  longitude, 
L,  the  Sun's  mean  longitude, 
ft,  the    longitude    of    the    Moon's 
ascending  node, 


00,  the  obliquity  of  the  ecliptic, 
F,  the  long,  of  the  Sun's  perigee, 
F',  the  long,  of  the  Moon's  perigee 
C  ,  the  Moon's  mean  longitude. 


*See  page  217  far  statement  concealing  the  uae  of  these  formuli 
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The  independent  star-numbers  are  more  convenient  than  BESSEir's,  when  only 
one  or  two  apparent  positions  of  a  star  are  required,  or  when  Bessel's  star- 
constants  are  not  known  with  sufficient  accuracy. 

In  using  the  star-constants  of  the  British  Association  Catalogue,  a,  6,  c,  rf,  a\  h\ 
d y  d\  with  the  star-numbers  of  this  Ephemeris,  the  quantities  to  be  computed  are 
Ac,  Bd,  Ca,  Db,-Ac\-Bd\-Ca\-Db\ 

In  the  computation  of  the  independent  star-numbers  given  for  Washington 
mean  midnight  of  each  day  of  the  year,  on  pages  222-229,  the  short-period  terms — 
that  is,  the  terms  involving  the  Moon's  mean  longitude — have  been  included  in  the 
two  columns  headed  G  and  Log  g.  The  quantities/ andy  correspond  to/  and/", 
respectively,  as  given  on  the  page  of  constants  in  Part  IV  of  the  American  Ephemeris 
for  the  years  1901  to  191 1,  inclusive,  and  are  tabulated  in  the  third  and  fourth 
columns,  respectively,  giving  separately  the  effect  of  the  long-period  and  short- 
period  terms.  /  dififers  but  slightly  from  the  term  — o".i866  sin  2  <L  +o".o622  sin 
( C  —  ^0  given  on  page  37  of  the  Procks-Verbaux  of  the  Paris  Conference,  and  also 
on  page  289  of  the  American  Ephemeris  and  Nautical  Almanac  for  1900.  In  com- 
puting the  reduction  of  stars  from  mean  to  apparent  place,  or  vice  versa,  using  the 
independent  star-numbers,  the  quantity/'  (which  is  the  same  for  all  stars)  should 
he  omitted  in  using  the  formulae  for  a  on  page  216,  in  case  it  is  desired  to  make  the 
reduction  in  conformity  with  the  decision  of  the  Paris  Conference  with  reference 
to  this  matter.     See  page  of  Procks-Verhaux  above  cited. 

In  the  computation  of  the  Besselian  star-numbers,  pages  218-221,  all  short- 
period  terms  have  been  included,  and  hence  in  using  these  quantities  in  the  reduction 
of  stars  to  apparent  place  by  means  of  the  formulae  for  that  purpose  on  page  216,/ 
must  be  subtracted  from  the  final  result  if  it  is  desired,  in  compliance  with  the 
decision  of  the  Paris  Conference,  to  omit  that  quantity. 

In  computing  the  ephemerides  of  the  circumpolar  stars  in  this  volume,  all 
short-period  terms  have  been  included,  excepting  the  quantity/  above  mentioned, 
which  has  been  omitted. 

In  the  computation  of  the  ephemerides  of  the  ten-day  stars,  no  short-period 
terms  have  been  included.  These  terms  attain  two  maxima  and  two  minima 
during  the  tropical  month.  At  maximum  and  minimum  they  may  amount  in 
right  ascension  to  ±o*.oo8  tan  (J,  and  in  declination  to  ±o".i3.  For  computing 
the  effect  of  these  terms  for  the  correction  of  the  positions  of  stars  interpolated 
from  the  ten-day  ephemerides,  the  following  formulae  may  be  used,  in  which  ^a 
and  ^^  denote  the  effect  of  the  short-period  terms  in  right  ascension  and  decli- 
nation, respectively,  and  d"tp  and  d"cy,  the  sum  of  the  short-period  terms  of  the 
nutation  in  longitude  and  obliquity: 

The  values  of  f^  and  of  S"od  for  Washington  mean  midnight  are  given  for 
each  day  of  the  year  on  pages  231-232,  and  have  been  computed  as  follows: 

in  which  A^  and  B,  are  the  sums  of  the  short-period  terms  given  in  the  expressions 
for  A  and  B  on  page  216. 

The  quantities  D'^a,  D^a^  D^6,  and  D^^S  are  given  for  each  ten-day  star  on 

pages  287-486,  and  have  been  computed  by  means  of  the  following  formulae : 

D'^o[=z  ^tj  sin  a  tan  (J  sin  gj  ^o»^=  ~  ^\  cos  a  tan  S 

D^S^cos  a  sin  co  Df^^=sin  a 

The  complete  derivative  <rf  the  right  ascension  with  reference  to  ^  is 

D^a=.  ^  (cos  GJ-f  sin  a  tan  <^  sin  00) 

and  the  omission  of  the  term  ^^  cos  co  is  made  in  accordance  with  the  above- 
mentioned  decision  of  the  Paris  Conference  with  reference  to  the  quantity/. 
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FOR  WASHINGTON  MEAN  MIDNIGHT. 


Solar  Day. 
(Sid.  Hr.) 

Log  A. 

LogB. 

LogC. 

LogD. 

Solar  Day. 
(Sid.  Hr.) 

Log  A. 

LogB. 

LogC. 

LogD. 

Jan. 

o 

-8.57680 

-0.9340 

-0.52236 

+1.30418 

Feb.  15 

+9.07306 

-0.9636 

-I.19705 

+1.04775 

I 

8.54120 

0.932 1 

0.56321 

1.30272 

16 

9.09191 

0.9644 

I.2OI93 

1.03576 

2 

8.48841 

0.9300 

0.60041 

I.3OIII 

17 

9.10944 

0.9665 

1.20662 

1.02330 

3 

8.41397 

0.9283 

0.63456 

1.29936 

h  18 

9.12392 

0.9694 

I.2III2 

I.OIO34 

h 

4 

8.31048 

0.9273 

0.66609 

1.29747 

(10.0)  19 

9.13440 

0.9727 

I.2I545 

0.99686 

(7.0) 

5 

-8. 1 676 1 

^•9275 

-0.69536 

+  1.29542 

20 

+9.14087 

-0.9758 

-I.21959 

+0.98280 

6 

7.96095 

0.9287 

0.72265 

1.29323 

21 

9.14423 

0.9782 

1.22356 

0.96814 

7 

-7.60853 

0.9306 

0.74819 

1.29090 

22 

9.14585 

0.9794 

1.22737 

0.95284 

8 

+6.49136 

0.9332 

0.77218 

1.28840 

23 

9.14749 

0.9794 

I.23IOO 

0.93685 

9 

7.59106 

0.9360 

0.79479 

1.28576 

24 

9.15080 

0.9784 

1.23447 

0.92012 

lO 

+7.82413 

-0.9387 

-O.81614 

+  1.28297 

25 

+9.15682 

-0.9768 

-1.23778 

+0.90258 

II 

7.94448 

0.9409 

0.83635 

1. 28001 

26 

9.16566 

0.9752 

1.24093 

0.88418 

12 

8.01995 

0.9424 

0.85554 

1.27690 

27 

9. 1 7661 

0.9740 

1.24392 

0.86482 

13 

8.07846 

0.9430 

0.87377 

1.27363 

28 

9.18862 

0.9736 

1.24676 

0.84443 

14 

8.13704 

0.9428 

0.891 14 

1.27020 

Mar.   I 

9.20048 

0.9742 

1.24945 

0.82292 

15 

+8.20412 

-0.9417 

-0.90770 

+1.26660 

2 

+9.21112 

-0.9757 

-I.25199 

+0.80014 

i6 

8.28353 

0.9401 

0.92352 

1.26283 

3 

9.21982 

0.9777 

1.25438 

0.77597 

17 

8.37088 

0.9386 

0.93865 

1.25889 

4 

9.22638 

0.9801 

1.25662 

0.75025 

i8 

8.45924 

0.9376 

0.95313 

1.25478 

5 

9.23081 

0.9824 

1.25872 

0.72279 

h 

19 

8.54133 

0.9376 

0.96701 

1.25050 

h   ^ 

9.23335 

0.9845 

1.26067 

0.69334 

(8.0) 

20 

+8.61257 

-0.9389 

-0.98032 

+1.24603 

(11.0)  7 

+9.23447 

-0.9860 

-1.26248 

+0.66163 

31 

8.66997 

0.9414 

0.99310 

I.24138 

8 

9.23480 

0.9867 

I.26416 

0.62729 

22 

8.71307 

0.9448 

1.00538 

1.23654 

9 

923507 

0.9867 

1.26569 

0.58988 

23 

8.74296 

0.9484 

I.OI719 

I.23151 

10 

9.23618 

0.9858 

1.26709 

0.54882 

24 

8.76223 

0.9517 

1.02855 

1.22628 

II 

9.23900 

0.9842 

1.26835 

0.50334 

25 

+8.77404 

-0.9539 

-1.03948 

+  1.22086 

12 

+9.24415 

-0.9823 

-1.26948 

+0.45240 

26 

8.78269 

0.9549 

1. 05001 

1. 21522 

13 

9.25178 

0.9805 

1.27046 

0.39464 

27 

8.79267 

0.9547 

I.06016 

1.20938 

14 

9.26152 

0.9793 

1. 27132 

0.32786 

28 

8.80702 

0.9536 

1.06994 

1.20332 

15 

9.27219 

0.9792 

1.27204 

0.24879 

29 

8.82692 

0.9521 

107937 

1. 19703 

16 

9.28265 

0.9800 

1.27263 

O.15196 

30 

+8.85156 

-0.9508 

-1.08846 

+  1. 19052 

17 

+9.2918 1 

-0.9820 

-1.27309 

+0.02708 

31 

8.87910 

0.9502 

1.09723 

1. 18377 

18 

9.29880 

0.9844 

1.27342 

9.85103 

Feb. 

I 

8.90682 

0.9505 

1. 10569 

1. 17677 

19 

9.30320 

0.9869 

I.27361 

9*55018 

2 

8.93247 

0.9518 

1. 1 1386 

1. 16952 

20 

9.30521 

0.98^7 

1.27368 

+6.58776 

h 

3 

8.95477 

0.9539 

I.I2174 

I. 16202 

h  " 

9.30572 

0.9896 

I.27361 

-9.54895 

(0.0) 

4 

+8.97280 

-0.9566 

-1. 12934 

+1. 15425 

(18.0)  22 

+9.30608 

-0.9892 

-1.27342 

-9.85004 

5 

8.98655 

0.9595 

I. 13667 

1. 14620 

23 

9.30737 

0.9878 

1.27309 

0.02598 

6 

8.99638 

0.9625 

1. 14375 

1. 13786 

24 

9.31044 

0.9856 

1.27264 

0.15069 

7 

9.00290 

0.9650 

1. 15058 

1. 12922 

25 

9.31561 

0.9832 

1.27205 

0.24731 

8 

9.00706 

0.9669 

I.15716 

1. 12028 

26 

9.32267 

0.9810 

I.27134 

0.32616 

9 

+9.01009 

-0.9679 

-I.16351 

+  I.IIIOO 

27 

+9.33086 

-0.9796 

-1.27049 

-0.39272 

10 

9.01339 

0.9681 

1. 16964 

I.IOI40 

28 

9.33931 

0.9791 

1.26952 

0.45029 

II 

9.01847 

0.9675 

I. » 7554 

1.09144 

29 

9-34714 

0.9795 

1. 2684 1 

0.50097 

12 

9.02670 

0.9663 

1.18122 

I.08III 

30 

935378 

0.9806 

1. 26717 

0.54621 

13 

9.03886 

0.9650 

1. 18670 

1.07040 

31 

935894 

0.9821 

1.26580 

0.58704 

14 

+9.05477 

-0.9638 

-1.19197 

+1.05929 

Apr.   I 

+9.36260 

-0.9838 

-1.26430 

-0.62423 

15 

+9.07306 

-0.9636 

-1. 19705 

+1.04775 

2 

+9.36480 

-0.9851 

-1.26266 

-0.65835 
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BESSELIAN  STABrNUMBEBS,  1913. 


FOR  WASHINGTON  MEAN  MIDNIGHT. 


Solar  Day. 
(Sid.  Hr.) 

hog  A. 

Loff  B. 

Lo«C. 

Log  D. 

Solar  Day. 
(Sid.  Hr.) 

LoSi4. 

July   I 

+9.71160 

-0.9304 

+0.50025 

-1.30486 

Aug.  16 

+9.83026 

2 

9.71669 

0.9299 

0.54055 

1.30357 

17 

9.83108 

3 

9.72188 

0.9307 

0.57731 

1.302 14 

18 

9.83158 

4 

9.72668 

0.9327 

0.61 1 10 

1.30060 

19 

9.83192 

h   5 

973075 

0.9356 

0.64233 

1.29892 

h   "° 

9.83229 

(10.0)  6 

+9-73385 

-0.9387 

+0.67135 

-I.29712 

(88.0)  21 

+9.83292 

7 

9.73599 

0.9414 

0.69844 

I.29519 

22 

9.83398 

8 

9-73743 

0.9431 

0.72383 

1. 29313 

23 

9.83558 

9 

9.73859 

0.9435 

0.74770 

1.29094 

24 

9.83778 

lO 

9.73993 

0.9428 

0.77021 

1.28862 

25 

9.84051 

II 

+9.74185 

-0.9413 

+0.79149 

-I. 28617 

26 

+9.84353 

12 

9.74458 

0.9392 

0.81 167 

1.28358 

27 

9.84654 

13 

9.74810 

0.9373 

0.83083 

1.28085 

28 

9.84922 

14 

9.75219 

0.9363 

0.84907 

1.27798 

29 

9.85128 

15 

9-75651 

0.9363 

0.86646 

1.27498 

30 

9.85267 

i6 

+9.76072 

^•9375 

+0.88307 

-I.27183 

31 

+9.85342 

17 

9.76447 

0.9395 

0.89895 

1.26854 

Sept.  I 

9.85374 

i8 

9.76760 

0.9421 

0.91416 

I.26510 

2 

985395 

19 

9.77008 

0.9449 

0.92874 

I.26151 

3 

9.85440 

20 

9.77193 

0.9476 

0.94272 

1.25777 

h   ^ 

9.85538 

h   21 

+977328 

-0.9497 

+0.95616 

-1.25388 

(88.0)  5 

+9.85698 

(20.0)  23 

9.77431 

0.95 1 1 

0.96908 

1.24982 

6 

9.85916 

23 

9.77522 

0.9518 

0.98152 

1. 24561 

7 

9.86173 

24 

9.77624 

0.9516 

0.99349 

I.24123 

8 

986438 

25 

9.77762 

0.9507 

1.00503 

1.23668 

9 

9.86681 

26 

+9-77954 

•0.9493 

+I.O1615 

-1.23197 

10 

+9.86883 

27 

9.78213 

0.9479 

1 .02688 

1.22708 

II 

9.87036 

28 

978539 

0.9468 

1.03724 

1.22200 

12 

9.87135 

29 

9.78919 

0.9466 

1.04724 

I.21675 

13 

9.87188 

30 

9.79320 

0.9474 

1.05690 

I.21130 

14 

9.872 1 1 

31 

+9-79703 

^.9495 

+  1.06624 

-1.20566 

15 

+9.87216 

Aug.   I 

9.80036 

0.9524 

1.07526 

1. 19982 

16 

9.87220 

2 

9.80292 

0.9559 

1.08398 

1. 19378 

17 

9.87243 

3 

9.80467 

0.9591 

1.09242 

1. 18753 

18 

9.87301 

4 

9-80574 

0.9616 

1. 10057 

I.18106 

19 

9.87406 

h   5 

+9.80640 

-0.9628 

+  1. 10846 

-1. 17437 

h   20 

+9.87565 

(81.0)  6 

9.80710 

0.9628 

I.I1609 

1. 16745 

(0.0)  21 

9.87775 

7 

9.80816 

0.9618 

1. 1 2347 

1. 16030 

22 

9.88018 

8 

9.80986 

0.9602 

I.13061 

1. 15289 

23 

9.88272 

9 

9.81224 

0.9586 

I.13751 

1. 14524 

24 

9.88508 

10 

+9-81519 

^.9576 

+  I.I4419 

-I. 13732 

25 

+9.88698 

II 

9.81846 

0.9575 

1. 15065 

I.12912 

36 

9.88827 

12 

9.82170 

0.9584 

1. 15690 

1. 12065 

27 

9.88896 

13 

9.82463 

0.9604 

1. 1 6294 

i.i;i88 

28 

9.88922 

14 

9.82708 

0.9630 

1. 16877 

1. 10279 

29 

9.88930 

15 

+9.82896 

-0.9658 

+1. 17442 

-109339 

30 

+9.88953 

16 

+9.83016 

-a9686 

+1. 17987 

-1.08365 

Oct.   I 

+9.89022 

Log  P. 

LogC. 

LogD. 

-0.9686 

+I.17987 

-1.08365 

0.9709 

I.18513 

1.07356 

0.9725 

I.19021 

1.06309 

0.9734 

I.19512 

1.05334 

0.9734 

1. 19985 

1.04098 

-0.9726 

+  1. 20441 

-1.03929 

0.9716 

1.20880 

I.OI715 

0.9701 

I.21304 

1.00452 

0.9689 

I.2171O. 

0.99138 

0.9683 

I.22I02 

0.97769 

-0.9687 

+  1.32477 

-0.96342 

0.9701 

1.33838 

0.94854 

0.9725 

1.33183 

0.93299 

0.9754 

1.235 14 

0.91672 

0.9784 

1.33830 

0,89969 

-0.9809 

+1.34131 

-0.88183 

0.9823 

I.34418 

0.86304 

0.9824 

1. 24691 

0.84328 

0.9814 

1.24950 

0.82244 

0.9796 

I.35196 

0.80041 

^.9777 

+1.35437 

-0.77705 

0.9761 

1.35646 

0.75223 

0.9753 

1.25850 

0.72575 

0.9755 

1.26043 

0.69742 

0.9766 

1.36330 

0.66695 

-0.9785 

+1.36385 

-0.63403 

0.9808 

1.26537 

0.59826 

0.9830 

1.36676 

0.55912 

0.9849 

1.26803 

0.51595 

0.9861 

I.36916 

0.46783 

-0.9867 

+  1. 37017 

-0.41353 

0.9865 

I.37IO5 

0.35128 

0.9855 

I.37180 

0.27841 

0.9839 

1.37243 

0.19057 

0.9818 

1.37293 

0.07996 

-0.9799 

+  1.37330 

-9-93129 

0.9785 

1.27355 

9-70273 

0.9779 

1.37367 

-9.18934 

0.9783 

1.37366 

+9.39076 

0.9796 

1.27352 

9.73677 

-0.9817 

+  1.37336 

+9.95215 

0.9841 

1.37387 

0.09546 

0.9859 

1.27235 

0.20299 

0.9870 

1.27171 

0.28906 

0.9868 

1-27093 

0.36079 

-0.9854 

+  1.37003 

♦0.43335 

-0.9831 

+  1.36899 

+0.47601 
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tfDay. 

iLHr.) 

Loci4. 

LogB. 

LogC. 

LogD. 

Solar  Day. 
(Sid.  Hr.) 

Log  A. 

LogB. 

LogC. 

Log  D. 

L        I 

^.89022 

-0.9831 

+  1.26899 

+0.47601 

Nov.  16 

+9.95620 

-0.9404 

+  1. 0401 2 

+  1.22053 

2 

9B9151 

0.9804 

1.26782 

0.52374 

17 

9.95885 

0.9403 

1.02930 

1.22593 

3 

9.89337 

0.9779 

1.26652 

0.56665 

18 

9.96125 

0.9413 

I.O1805 

I.23113 

4 

989565 

0.9760 

1.26508 

0.60559 

h   19 

9.96319 

0.9429 

1.00636 

1. 23614 

.   5 

9.89814 

0.9751 

I.26351 

0.64123 

(4.0)  20 

9.96464 

0.9445 

0.99420 

1.24096 

.0)  6 

+9.90047 

-0.9752 

+1.26181 

+0.67407 

21 

+9.96561 

-0.9456 

+0.98155 

+1.24560 

7 

9.90251 

0.9761 

1.25996 

0.70448 

22 

9.96627 

0.9456 

0.96837 

1.25006 

8 

9.90413 

0.9775 

1.25798 

0.73280 

23 

9.96692 

0.9442 

0.95463 

1.25434 

9 

9.90522 

0.9790 

1.25586 

0.75928 

24 

9.96780 

0.9418 

0.94030 

1.25844 

lO 

9.90590 

0.9803 

1.25360 

0.78412 

25 

9.96915 

0.9384 

0.92534 

1.26238 

II 

+9.90624 

-0.9810 

+1. 25120 

+0.80751 

26 

+9.97103 

-0.9349 

+0.90968 

+1. 26614 

12 

9.90637 

0.9810 

1.24865 

0.82960 

27 

9.97340 

0.9318 

0.89330 

1.26974 

»3 

9.90650 

0,9802 

1.24595 

0.85050 

28 

9.97608 

0.9297 

0.87613 

I.27318 

14 

9.90676 

0.9787 

1.243 10 

0.87032 

29 

9.9788/ 

0.9287 

0.8581 1 

1.27646 

15 

9.90730 

0.9764 

1. 24010 

0.88917 

30 

9.98147 

0.9290 

0.83916 

1.27958 

i6 

+9.90828 

-0.9737 

+  1.23695 

+0.90712 

Dec.   I 

+9.98379 

-0.9301 

+O.81919 

+1.28254 

I? 

9.90976 

0.9710 

1.23364 

0.92424 

2 

9.98566 

0.9316 

0.798  II 

1.28535 

i8 

99"  73 

0.9686 

1. 23018 

0.94060 

3 

9.98709 

0.9331 

0.77581 

1.28800 

19 

9.91405 

0.9669 

1.22655 

0.95625 

4 

9.98819 

0.9343 

0.75216 

1.29050 

i   ^° 

9.91654 

0.9662 

1.22276 

0.97123 

h    5 

9.98906 

0.9348 

0.72698 

1.29286 

L9)  21 

+9.91896 

-0.9667 

+I.21879 

+0.98560 

(6.0)   6 

+9.98982 

-0.9344 

+0.7001 I 

+1.29506 

22 

9.92103 

0.9678 

1.2 1466 

0.99939 

7 

9.99061 

0.9332 

0.67133 

1,29712 

23 

9.92258 

0.9696 

X.21O35 

1. 01 263 

8 

9.99157 

0.9313 

0.64033 

1.29904 

24 

9.92358 

0.9710 

1.20587 

1.02537 

9 

9.99283 

0.9288 

0.60680 

1.30081 

25 

9.92412 

0.9716 

I.20I20 

1.03762 

10 

9.99444 

0.9260 

0.57030 

1.30244 

26 

+992443 

-0.9712 

+1. 19634 

+1.0494 1 

II 

+9.99646 

-0.9234 

+0.53030 

+1.30392 

27 

9.92482 

0.9696 

I.I9129 

1.06077 

12 

9.99884 

0.9214 

0.48608 

1.30526 

28 

992556 

0.9668 

1. 18605 

1.07 1 72 

13 

0.00145 

0.9204 

0.43668 

1.30647 

29 

9.92684 

0.9636 

1. 18060 

1.08228 

14 

0.00415 

0.9206 

0.38075 

1.30753 

30 

9.92871 

0.9601 

1. 17495 

1.09246 

15 

0.00664 

0.9219 

0.31637 

1.30846 

31 

+9.93105 

-0.9573 

+  1,16909 

+  1. 10228 

16 

+0.00877 

-0.9240 

.KX  24058 

+1.30925 

•V.   I 

9.93366 

0.9554 

1. 1 6301 

I.III76 

17 

0.01046 

0.9267 

0.14852 

1.30989 

2 

9.93627 

0.9546 

X.I567I 

I.1209I 

18 

O.OI167 

0.9288 

0.03132 

I.31041 

3 

993863 

0.9549 

I.I5OI7 

I.12975 

19 

0.01252 

0.9299 

9.87007 

I.31078 

4 

9.94061 

0.9558 

1. 14340 

1. 13828 

h   ^ 

0.01326 

0.9297 

9. 6 104 1 

I.31102 

>)   5 

+9.94212 

-0.9569 

+  1. 13638 

+1. 14652 

(6.0)  21 

+O.OI41O 

-0.9284 

+8.86865 

+I.31112 

6 

9.94320 

0.9579 

I.I29II 

1. 15448 

22 

0,01529 

0.9259 

-9.41506 

I.31108 

7 

9.94394 

0.9584 

I.I2158 

I.16217 

23 

0.01695 

0.9231 

9.77377 

1.31090 

8 

9.94447 

0.9583 

I. "377 

1. 16960 

24 

0.01906 

0.9206 

9.96744 

1. 3 1059 

9 

9.94495 

0.9574 

1. 10569 

1. 17678 

25 

0.02 15 1 

0.9189 

0.10083 

1.3x014 

10 

+9.94551 

^.9555 

+1.09730 

+I.18371 

26 

+0.02412 

-0.9184 

-0.20263 

+1.30955 

II 

9.94632 

0.9530 

1.08862 

1. 19040 

27 

0.02664 

0.9192 

0.28493 

1.30882 

12 

9.94748 

0.9500 

1. 0796 1 

1. 19686 

28 

0.02891 

0.9210 

0.35398 

1.30795 

13 

9.94907 

0.9469 

1.07028 

1. 203 10 

29 

0.03081 

0.9235 

0.41342 

1.30694 

14 

9.95  "3 

0.9439 

1.06059 

1. 20912 

30 

0.03230 

0.9260 

0.46558 

1.30580 

15 

1995356 

-0.9417 

+1.05055 

+1. 21493 

31 

+0.03344 

-0.9282 

-0.5 1 20 1 

+1.30451 

16 

+9.95620 

-0.9404 

+ 1. 0401 2 

+1.22053 

32 

+0.03433 

-0.9299 

-0.55383 

+1.30308 
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Solar  Day. 

r 

/ 

f 

G 

H 

Log^. 

Log  A. 

• 

% 

(Sidereal 
Hour.) 

In 
Time. 

In 
Time. 

In 
Arc. 

In 
Time. 

In 
Arc. 

In 

Time. 

Log*. 

y 

5 

8 

e   / 

h  m 

e    t 

h  m 

tt 

Jan.  o 

o.ocx)7 

-0.108 

-0.008 

264  58.0 

1739.9 

35036.92322.5 

0.93561 

1. 3 1003 

-1.44 

-0.1596 

I 

0.0034 

0.096 

0.0 1 1 

265  20.5 

17  41.4 

34940.523  18.7 

0.93350 

1. 3098 1 

1.59 

0.2005 

2 

0.0062 

0.085 

O.OIO 

26551.2 

1743.4 

348  44.0  23  14.9 

0.931 12 

1.30956 

1.73 

02377 

3 

0.0089 

0.073 

0.007 

266  29.4 

1746.0 

34747.523  "2 

0.92910 

1.30930 

1.87 

0.2718 

h   ^ 

0.0116 

0.061 

-0.002 

267  13.6 

1748.9 

34650.823  7.4 

0.92790 

1. 30901 

2.01 

0.3034 

(7.0)  5 

0.0144 

-0.048 

+0.003 

268  0.3 

1752.0 

34554.1 

23  3.6 

0.92778 

1. 3087 1 

-2.15 

-0.3326 

6 

0.017 1 

0.036 

0.008 

268  45.8 

17  55.1 

344  57.3 

22  59.8 

0.92880 

1.30838 

2.29 

0.3599 

7 

0.0199 

0.024 

0.012 

269  27.2 

1757.8 

344  0.4 

22  56.0 

0.93071 

1.30804 

2.43 

0.3855 

8 

0.0226 

0.013 

0.014 

270  2.5 

18  0.2 

343  3.4 

22  52.2 

0.93323 

1.30768 

2.57 

0.4095 

9 

0.0253 

-O.OOI 

0.013 

27031.2 

18  2.0 

342  6.4 

22  48.4 

0.93603 

1.30730 

2.70 

0.4321 

lO 

0.0281 

K).OIO 

+0.010 

27052.9 

18  3.5 

341  9.2 

22  44.6 

0.93872 

1.30690 

-2.84 

-0.4534 

II 

0.0308 

0.022 

+0.005 

271  9-5 

18  4.6 

340  12.0 

22  40.8 

0.94095 

1.30648 

2.98 

0.4736 

12 

0.0335 

0.033 

-O.OOI 

271  22.3 

18  5.5 

339  14.6 

22  37.0 

0.94249 

I.3060S 

3.IX 

0.4928 

13 

0.0363 

0.045 

0.008 

271  34.1 

x8  6.3 

338  17.1 

2233.1 

0.94316 

1.30560 

3.24 

0.5 1 10 

14 

0.0390 

0.056 

0.014 

271  47.8 

18  7.2 

337  19.6 

22  29.3 

0.94292 

1.305 13 

3.38 

0.5284 

15 

0.0418 

fO.067 

-0.018 

272  6.1 

18  8.4 

33621.9 

22  25.5 

0.94195 

1.30465 

-3.51 

-0.5450 

i6 

0.0445 

0.079 

0.020 

27231.8 

18  lO.I 

335  24.1 

22  21.6 

0.94054 

1. 3041 5 

3.64 

0.5608 

17 

0.0472 

0.090 

0.018 

273  6.3 

18  12.4 

33426.1 

22  17.7 

0.9392  I 

1.30364 

3.77 

0.5759 

i8 

0.0500 

O.IOO 

0.012 

273  48.7 

18  15.3 

333  28.1 

22  13.9 

0.93854 

1.30311 

3.89 

0.5904 

h   ^9 

0.0527 

O.II2 

-0.005 

27436.1 

18  18.4 

332  29.9 

22  lO.O 

0.93902 

1.30258 

4.02 

0.6043 

(8.0)  20 

0.0554 

fO.123 

+0.003 

275  24.1 

18  21.6 

331  3x6 

22  6.1 

0.94085 

1.30202 

-4.15 

-0.6176 

21 

0.0582 

0.134 

O.OIO 

276  7-5 

18  24.5 

33033.1 

22  2.2 

0.94390 

1. 30146 

4.27 

0.6304 

22 

0.0609 

0.144 

0.015 

27642.3 

18  26.8 

329  34.5 

21  58.3 

0.94776 

1.30088 

4.39 

0.6427 

23 

0.0637 

0.155 

0.015 

277  7.2 

18  28.5 

328  35.8 

21  54.4 

0.95178 

1.30030 

4.51 

0.6545 

24 

0.0664 

0.165 

0.013 

277  23.0 

18  29.5 

327  36.9 

21  50.5 

0.95530 

1.29970 

4.63 

0.6658 

25 

0.0691 

+0.176 

+0.007 

277  32.8 

18  30.2 

326  37.9 

21  46.5 

0.95768 

1. 29910 

-4.75 

-0.6768 

26 

0.0719 

0.186 

0.000 

27740.8 

1830.7 

325  38.7 

21  42.6 

0.95878 

1.29848 

4.87 

0,6873 

27 

0.0746 

0.196 

-0.005 

27751.5 

18  31.4 

324  39-3 

21  38.6 

0.95877 

1.29786 

4.98 

0.6974 

28 

0.0774 

0.206 

0.009 

278  8.5 

1832.6 

323  39-8 

21  34.6 

0.95798 

1.29723 

5.10 

0.7072 

29 

0.0801 

0.216 

O.OIO 

27832.7 

1834.2 

32240.1 

21  30.7 

0.95696 

1.29659 

5.21 

0.7166 

30 

0.0828 

fO.226 

-0.008 

279  3.7 

1836.3 

32140.3 

21  26.7 

0.95627 

1.29594 

-5.32 

-0.7257 

31 

0.0856 

0.236 

-0.003 

279  39.5 

1838.6 

320  40.3 

21  22.7 

0.95636 

1.29530 

5.43 

0.7345 

Feb.  I 

0.0883 

0.246 

+0.002 

280  16.5 

1841.1 

319  40.1 

21  18.7 

0.95748 

1.29464 

5.53 

0.7430 

2 

0.0910 

0.255 

0.008 

28051.3 

1843.4 

31839.7 

21  14.6 

0.95961 

1.29398 

5.64 

0.7511 

h   3 

0.0938 

0.265 

0.012 

281  21.5 

1845.4 

31739.2 

21  10.6 

0.96249 

1.29333 

5-74 

07590 

(e.o)   4 

0.0965 

+0.275 

+0.014 

281  45.2 

1847.0 

31638.5 

21   6.6 

0.96580 

1.29266 

-5.84 

-0.7666 

5 

0.0992 

0.284 

0.014 

282  2.5 

1848.2 

31537.7 

21   2.5 

0.96920 

1.29200 

5-94 

0.7740 

6 

0.1020 

0.293 

0.012 

282  13.7 

1848.9 

31436.7 

2058.4 

0.97242 

1.29134 

6.04 

0.7810 

7 

0.1047 

0.302 

0.007 

282  20.3 

1849.4 

31335.5 

20  54.4 

0.97518 

1.29068 

6.14 

0.7878 

8 

0.1075 

O.31I 

+0.001 

282  24.0 

1849.6 

312  34.2 

20  50.3 

0.97719 

1.29002 

6.23 

0.7944 

9 

0.1 102 

+0.320 

-0.005 

282  27.3 

1849.8 

311  32.7 

2046.2 

0.97830 

1.28936 

-6.32 

-0.8008 

10 

0. 1 1 29 

0.329 

0.012 

282  32.6 

1850.2 

310  31.020  42.1 

0.97861 

1.28870 

6.41 

0.8069 

II 

0.1157 

0.338 

0.017 

282  42.2 

1850.8 

309  29.2  20  38.0 

0.97826 

1.28805 

6.50 

0.8128 

12 

0.1184 

0.346 

0.019 

282  58.3 

1851.9 

308  27.2 

20  33.8 

0.97751 

1.28740 

6.58 

0.8185 

13 

0.1212 

0.355 

0.019 

283  22.0 

1853.5 

30725.1 

20  29.7 

0.97681 

1.28676 

6.67 

0.8240 

14 

0.1239 

+0.364 

-0.015 

283  52.9 

1855.5 

306  22.8 

20  25.5 

0.97670 

1. 28613 

-6.75 

-0.8292 

15 

0.1266 

H).372 

-0.008 

284  27.7 

1857.9 

305  20.4 

2021.4 

0.97756 

1.28550 

-6.83 

-08343 
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ohrDay. 
Sidereal  i 

Hour.) 


b.   15  1 0.1 266 

16  i  0.1 294 

17  jo.1321 
J,  18  0.1348 
1.0)19  1 0.1 376 


20  0.1403 


J. 


21 
22 

23 
24 

25 
26 

27 
28 

I 

2 

3 

4 


0.1431 
0.1458 
0.1485 

0.1513 

0.1540 
0.1568 

0.1595 
0.1622 

0.1650 

0.1677 
0.1704 
0.1732 


li 

L.0) 


5  01 759 
0.1786 

0.1814 
0.1 841 
0.1869 
0.1896 
0.1923 


7 
8 

9 
10 

II 

12 

13 

14 

15 
16 


17 


20 

1.0)22 

23 

24 

25 
26 

27 
28 


O.I95I 
0.1978 
0.2006 
0.2033 
0.2060 


r. 


0.2088 

18  0.2115 

19  0.2142 
0.2170 
0.2197 

0.2225 
0.2252 
0.2279 
0.2307 
0.2334 

0.2362 
0.2389 

29  0.2416 

30  0.2444 

31  0.2471 

1  0.2498 

2  0.2 


5a6|fo 


/ 


In 
Time. 


/' 


In 
Time. 


+0.372 
0.380 
0.388 

0.397 
0.405 

■•0.412 
0.420 
0.428 

0.435 
0.443 

+0.451 
0.458 
0.465 

0.473 
0.480 

+0.488 

0.495 
0.503 
0.510 

0.516 

1+0.523 
0.530 
0.537 
0.544 
0.550 

I+0-557 
0.564 

0.571 

0.578 

0.585 

+0.592 

0.599 
0.605 

0.612 

0.618 

+0.625 
0.632 
0.639 
0.646 
0.652 

+0.659 
0.666 
0.673 
0.680 
0.686 

♦0.693 
.701 


-0.008 
0.000 

+0.007 
0.012 
0.014 

+0.013 

0.008 

+0.002 

-0.004 

0.008 

-O.OIO 

0.009 
-0.004 
+0.001 

0.007 

+0.012 

0.015 
0.015 

0.014 

O.OIO 

+0.004 
0.003 
0.009 

0.015 

0.0x8 

0.019 
0.016 

O.OIO 

-0.003 

+0.004 

+0.010 
0.013 
0.013 
0.009 

+0.003 

-0.003 
0.008 

O.OII 
O.OIO 

0.006 

-O.OOI 

+0.005 

O.OII 

0.014 
0.016 

+0.015 
+0.01 1 


In 
Arc. 


284  27.7 

285  2.8 

28534.1 

285  57.9 

286  I3.I 

286  20.2 
286  22.4 

286  23.3 
286  26.8 

286  36.2 

28652.7 

287  15.9 

287  43.5 

288  12.3 

288  39.0 

289  1.2 
289  17.7 
289  27.9 
289  33.0 
289  34.2 

289  33-3 
289  32.3 
289  33.2 
289  38.2 

289  49.3 

290  7.2 
29031.6 

291  0.1 
291  29.0 

291  55.1 

292  15.1 
292  27.7 
292  33.0 

292  33.4 
292  32.6 

292  34.7 

292  42.5 

292  57.2 

293  18.7 

293  45-3 

294  1 3- 7 

294  40.6 

295  3.1 

295  19-9 
29531.0I 

295  37.3 
295  39-9! 


In 
Time. 


h  m 

857.9 
9  0.2 

9  2.3 
9  3.9 
9  4.9 


9 
9 
9 
9 
9 


5-4 
5-5 
5.5 
5.8 
6.4 


9  7.5 

9  9.1 
9  10.9 

9  12.8 

9  14.6 

9  16.1 

9  17.2 

9  17-9 
9  18.2 

918.3 

9  18.2 
9  18.2 
9  18.2 
918.5 

919.3 
920.5 
9  22.1 
924.0 
925.9 
927.7 

9  29.0 
929.9 
930.2 
930.2 
930.2 

930.3 
930.8 
931.8 
933.2 
935.0 

936.9 
938.7 
940.2 

941.3 
942.1 

942.5 
942.7 


H 


In 
Arc. 


305 

304 

303 
302 

301 
300 

299 

297 
296 

295 

294 

293 
292 

291 

290 

289 
288 

287 
286 

285 

284 
282 
281 
280 
279 

278 

277 
276 

275 
274 

273 
272 

271 

270 

268 

267 
266 
265 
264 
263 

262 
261 
260 

259 

258 

257 
256 


20.4 
17.8 

15. 1 
12.2 

9.2 

6.1 
2.8 

59.4 

55-8 
52.1 

48.3 

44.4 

40.3 
36.2 

31.9 

27.5 
23.1 

18.5 

13.9 
9.2 

4.4 
59.6 

54.7 
49.8 

44.9 

39.9 

34.9 
29.9 

24.9 
19.9 

14.9 

lO.O 

50 

0.0 

55.2 

50.4 
45.6 
40.9 
36.2 
31.6 

27.1 

22.7 
18.4 

I4.I 
1 0.0 

5.9 

2.0 


In 
Time. 


h  m 
20  2 1 .4 

20  17.2 

20  13.0 

20  8.8 

20  4.6 

20  0.4 
19  56.2 
1952.0 

1947.7 
1943.5 

19  39.2 
19  35.0 
19  30.7 
19  26.4 
19  22.1 

19  17.8 

19  13.5 
19  9.2 

19  4.9 

19  0.6 

18  56.3 
1852.0 
1847.6 

1843.3 
18  39.0 

18  34.7 
1830.3 
18  26.0 
18  21.7 
18  17.3 

18  13.0 
18  8.7 
18  4.3 
18     0.0 

1755.7 

17  51.4 
1747.0 

1742.7 

17  38.4 

17  34.1 

1729.8 

17  25.5 
17  21.2 

17  16.9 

17  12.7 

17  8.4 
17     4.1 


Logi'. 


0.97756 
0.97961 
0.98272 
0.98652 
0.99041 

0.99377 
0.99616 

0.99738 

0.99752 
0.99685 

0.99593 

0.99525 
0.99512 

0.99588 

0.99762 

.00006 
.00285 
.00568 
.00828 
.01039 

.01183 
.01252 
.01247 
.01178 
.01070 

.00961 
.00896 
.00917 
.01043 
.01265 

.01555 
.01865 
•02135 
.02325 
.02412 

.02390 
.02282 
.02142 
.02017 
.01948 

.01967 
.02067 
.02236 
.02450 
.02674 

.02872 
.0302^ 


Log  h. 


28550 
28488 

28427 

28367 

28308 

28250 
28194 
28139 
28085 
28032 

27982 
27932 
27885 
27839 
27795 

27753 

27713 
27674 

27638 
27604 

27572 
27542 

27515 
27490 
27466 

27446 
27428 
27412 

27398 
27388 

27379 

27373 
27369 

27368 

27369 

27373 
27379 
27387 
27398 
27412 

27427 

27445 
27466 

27488 
27513 


tt 


-6.83 
6.91 
6.98 

.05 


.12 


.19 
.26 

.32 

.38 

.44 

.50 
.56 
.61 

.66 
.70 

.75 

.79 

.83 

.87 
.90 

.94 

.97 
8.00I 

8.02 

8.05 


8.09 
8.10 
8.12 
8.13 

-8.14 
8.14 
8.14 
8.15 
8.14 

-8.14 
8.14 
8.13 
8.12 
8.10 

-8.09 
8.07 
8.05 
8.02 
8.00 


27540  -7-97 


Log  i. 


-0.8343 
0.8392 

0.8439 

0.8484 

0.8527 

-0.8569 
0.8608 
0.8646 
0.8683 
0.8718 

-0.8751 
0.8782 
0.8812 
0.8840 
0.8867 

-0.8893 
0.8916 
0.8939 
0.8960 
0.8979 

-0.8998 
0.9014 
0.9030 
0.9044 
0.9056 


-8.07  -0.9068 


6.9077 
0.9086 
0.9093 

0.9099 

-0.9104 
0.9107 
0.9109 
0.91 10 
0.9109 

-0.9107 
0.9104 
0.9099 
0.9093 
0.9086 

-0.9078 
0.9068 

0.9057 
0.9044 

0.9031 
-0.9016 
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Solar  Day. 

r 

/ 

f 

G 

H 

Log^. 

Log  A. 

• 

% 

(Sidereal 
Hour.) 

In 

Time. 

In 
Time. 

In 
Arc. 

In 
Time. 

In 
Arc. 

In 
Time. 

Logi. 

y 

s 

s 

0   / 

h  m 

0   / 

h  m 

ti 

Apr.   I 

0.2498 

K).693 

+0.015 

295  37.3 

1942.5 

257  5.917  8.4 

1.02872 

127540 

-7.97 

-0.9016 

2 

0.2526 

0.701 

O.OII 

295  39-9 

1942.7 

256  2.o'i7  4.1 

1 .03024 

1.27569 

7.94 

0.8999 

3 

0.2553 

0.708 

+0.006 

295  40.5 

1942.7 

25458.2^16  59.9 

I.O3II3 

1.27600 

7.91 

0.8982 

4 

0.2580 

0.715 

0.000 

29541.0 

1942.7 

25354.61655.6 

1.03134 

1.27634 

7.88 

0.8963 

h   5 

0.2608 

0.722 

-0.007 

295  43.8 

19  42.9 

252  51.0 16  51.4 

1.03089 

1.27669 

7.84 

0.8942 

(18.0)  6 

0.2635 

HJ.729 

-0.013 

29551.0 

1943.4 

251 47.61647.2 

1 .02986 

1.27706 

-7.80 

-0.8920 

7 

0.2663 

0.736 

0.017 

796  3.6 

1944.2 

25044.41643.0 

1.02845 

1.27745 

7.76 

0.8897 

8 

0.2690 

0.743 

0.018 

296  22.9 

1945.5 

249  4I.3JI6  38.8 

1.02702 

1.27786 

7.71 

0.8873 

9 

0.2717 

0.750 

0.016 

29648.1 

1947.2 

248  38.4 

16  34.6 

1 .02602 

1.27829 

7.67 

0.8847 

lO 

0.2745 

0.757 

0.012 

297  17.7 

1949.2 

247  35-6 

1630.4 

1.02580 

1.27873 

7.62 

0.8819 

II 

0.2772 

+0.765 

-0.005 

297  48.3 

19  51.2 

246  33.0 

16  26.2 

1.02653 

1.27919 

-7.57 

-0.8790 

12 

0.2800 

0.772 

+0.003 

298  16.7 

19  53.1 

245  30.6 

16  22.0 

1.02822 

1.27967 

7.52 

0.8760 

13 

0.2827 

0.780 

0.009 

298  39.2 

1954.6 

244  28.4 

16  17.9 

1.03063 

1. 28016 

7-46 

0.8728 

14 

0.2854 

0.788 

0.012 

298  53-9 

1955.6 

243  26.3 

16  13.8 

1.03333 

1.28067 

7-40 

0.8695 

15 

0.2882 

0.795 

0.013 

299  2.3 

1956.2 

242  244 

16  9.6 

103579 

I.28118 

7.34 

0.8660 

i6 

0.2909 

K).8o3 

+0.010 

299  5.9 

19  56.4 

241  22.8 

16  5.5 

1 .03747 

1. 28172 

-7.28 

-0.8624 

17 

0.2936 

0.81 1 

+0.004 

299  7.5 

19  56.5 

24021.3 

16  1.4 

I.O3812 

1.28226 

7.22 

0.8586 

i8 

0.2964 

0.819 

-0.003 

299  12.0 

19  56.8 

239  20.0 

15  57.3 

1.03779 

1.28281 

7.16 

0.8547 

19 

0.2991 

0.827 

0.008 

299  22,7 

19  57.5 

238  18.9 

15  53.3 

1.03667 

1.28338 

7.09 

0.8506 

h  ^^ 

0.3019 

0.835 

O.OII 

299  40.4 

19  58.7 

237  18.0 

15  49.2 

1.03525 

1.28395 

7.02 

0.8463 

(14.0)21 

0.3046 

+0.844 

-0.012 

300  5.5 

20  0.4 

236  17.3 

15  45.2 

1.03396 

1.28454 

-^.95 

-0.8418 

22 

0.3073 

0.852 

0.009 

30036.1 

20  2.4 

235  16.8 

1541.1 

1.03320 

1.285 13 

6.88 

0.8372 

23 

0.3  lOI 

0.859 

-0.003 

301  8.1 

20  4.5 

234  16.4 

15  37.1 

1.03329 

1.28573 

6.80 

0.8325 

24 

0.3128 

0.867 

+0.003 

301  38.8 

20  6.6 

233  16.3 

15  33.1 

1.03427 

1.28634 

6.72 

0.8275 

25 

0.3156 

0.875 

0.009 

302  6.0 

20  8.4 

232  16.4 

15  29.1 

1 '03593 

1.28695 

6.64 

0.8224 

26 

0.3183 

+0.884 

+0.014 

302  27.3 

20  9.8 

231  16.6 

15  25.1 

1 .03801 

1.28757 

-6.56 

-0.8170 

27 

0.3210 

0.893 

0.016 

302  42.7 

20  10.8 

230  17. 1 

15  21. 1 

1.04020 

I.28819 

6.48 

0.81 15 

28 

0.3238 

0.901 

0.016 

302  52.8 

20  1 1.5 

229  17.8 

15  17.1 

1.04220 

1.28882 

640 

0.8058 

29 

0.3265 

0.910 

0.013 

302  58.9 

20  1 1 .9 

228  18.6 

15  13.2 

1.04382 

1.28945 

6.31 

0.7999 

30 

0.3292 

0.919 

0.008 

303  3-6 

20  12.2 

227  19.7 

15  9.3 

1.04486 

1.29008 

6.32 

0.7938 

May   I 

0.3320 

fo.928 

+0.002 

303  8.5 

20  12.6 

226  20.9 

15  5.4 

1.04522 

1.29072 

-6.13 

-0.7875 

2 

0.3347 

0.938 

-0.005 

303  15.7 

20  13.0 

225  22.4 

15  1.5 

1.04497 

1.29135 

6x4 

0.7809 

3 

0.3374 

0.947 

O.OII 

303  26.9 

20  13.8 

224  24.0 

1457.6 

1 .0442 1 

1. 29 198 

5.94 

0.7742 

4 

0.3402 

0.955 

0.015 

303  43.5 

20  14.9 

223  25.9 

1453.7 

1.04316 

1.29262 

5.85 

0.7672 

5 

0.3429 

0.964 

0.017 

304  6.3 

20  16.4 

222  27.9 

1449.9 

1. 042 14 

1.29325 

5.75 

0.7599 

h  6 

0.3457 

fo.974 

-0.016 

30435.1 

20  18.3 

221  30.1 

14  46.0 

1.04153 

1.29388 

-5.66 

-0.7524 

(16.0)  7 

0.3484 

0.983 

0.013 

305  7.7 

20  20.5 

22032.6 

1442.2 

1.04161 

1.29450 

556 

0.7447 

8 

0.35" 

0.992 

-0.006 

30541.3 

2022.7 

21935.2 

14  38.4 

1.04265 

1.295 13 

5.45 

0.7367 

9 
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Mar. 


Apr. 


May 


June 


July 


Aug. 


Sept. 


Oct. 


Nov. 


Dec. 


0.72 
10.69 
20.67 
30.64 

9.61 

19-58 
1.56 

11.53 
21.50 

31.48 

10.45 
20.42 

30.39 
10.37 
20.34 

30.31 
9.28 

19.26 

29.23 

9.20 

19.18 

29.15 
8.12 

18.09 

28.07 

7.04 
17.01 
26.98 

6.96 

16.93 

26.90 

5.88 
15.85 
25.82 

5.79 

15.76 
25.74 
35.71 


Loff  Ai. 


-8.5367 
+7.61 17 

8.6069 

8.8695 

9.0190 

+9.X2OO 
9.1946 
9.2538 
9.3038 
9.3489 

+9.3916 
9.4336 

9.4754 
9.5172 
9.5585 

+9.5988 
9.6373 
9.6737 
9.7074 
9.7380 

+9.7656 
9.7901 

9.8115 
9.8302 

9.8466 

+9.861 1 

9.8743 
98867 

9.8991 

9.91 18 

+9.9253 
99398 

9.9554 
9.9718 

9.9887 

+0.0058 

0.0224 

+0.0384 


Log  Bi. 


-0.9303 
0.9360 
0.9442 
0.9537 
0.9633 

-0.9720 
0.9789 
0.9832 
0.9846 
0.9831 

-0.9789 
0.9723 
0.9643 
0.9558 
0.9477 

-0.9407 
0.9360 

0.9338 
0.9346 
0.9381 

-0.9439 

0.9515 

0.9597 
0.9677 

0.9746 

-0.9798 
0.9825 
0.9824 

0.9793 
0.9737 

-0.9657 
0.9562 

0.9463 

0.9371 
0.9298 

-0.9252 

0.9240 

-0.9263 


Log  C 


-0.5317 
0.8201 
0.9825 
.0897 
.1642 

.2158 

.2496 
.2684 

.2736 
.2658 

.2448 
.2094 

.1572 
.0838 
0.9807 

-0.8289 

0.5732 
-9.8112 

+0.3914 
0.7407 

+0.9241 

.0438 
.1279 
.1882 

.2304 

.2576 

.2714 
.2726 

.2610 
.2356 

.1943 

•1337 
.0470 

0.9204 
0.7193 

+0.2976 
-0.1273 
-0.6652 


Log  D. 


+1.3039 
1.2824 

1.2453 
1. 1896 

I.IXOO 

+0.9957 

0.8217 
+0.5019 
-9.5502 

0.5861 

-0.8588 
.0156 

.1202 

.1939 
.2459 

.2811 
.3023 
•3109 
.3074 

.2916 

.2627 
.2186 

.1557 
.0674 

0.9398 

-0.7382 

-0.3156 

+0.1508 

0.6882 

0.9146 

+1.0540 

1.1495 

1. 2169 
1.2636 
1-2935 

+1.3087 

1.3100 

+12975 


/ 


-0.106 

+0.012 

0.124 

0.227 

0.321 

+0.405 
0.481 

0.551 
0.618 

0.686 

+0.757 
0.834 

0.918 

I.OII 
1. 112 

+1.220 

1.333 
1.449 
1.566 
I.681 

+  1.791 

1.895 

1.991 

2.079 
2.158 

+2.232 
2.301 
2.368 

2.436 
2.508 

+2.588 
2.676 

2.773 
2.880 

2.994 

+3. 1 14 
3236 

+3-357 


Gi 


265  22 
270  33 
275  16 
279  23 
282  50 

285  44 
288  14 
290  30 
292  41 

294  57 

297  24 
300  6 

303  2 
306  8 

309  17 

312  21 

315  13 

317  46 

319  55 
321  40 

323  3 

324  7 

324  56 

325  36 

326  II 

326  45 

327  23 

328  8 

329  2 

330  5 

331  18 

332  37 

333  58 

335  16 

336  28 

337  29 

338  19 
338  55 


H 


350  24 
340  58 
331  22 
321  32 
311  26 

301  4 
290  28 

279  43 
268  55 

258  12 

247  39 
237  23 
227  26 

217  49 
208  30 

199  27 

190  34 
181  49 

173  5 
164  18 

155  22 
146  14 

136  50 
127  8 
117  8 

106  50 
96  19 
85  41 
75  2 
64  28 

54  6 
43  57 
34  4 
24  24 
14  56 

5  34 
356  15 
346  52 


Logai. 


Log  h. 


0.9317 
0.9360 

0.9460 

0.9595 
0.9743 

0.9886 
1.0013 
I.OI16 
1.0x96 

1.0257 

1.0306 

1.0353 
1. 0410 

1.0486 

1.0589 

1.072  X 

1. 088 1 
1. 1063 
1. 1258 

1.1455 

1. 1649 

1.1834 

1.2004 

I.2I57 

1. 2291 
1.2408 

X.2509 
1.2597 

1.2678 

1.2758 

1.2843 
1.2935 
1.3039 
1.3155 
1.3284 

1.3422 

1.3563 
13705 


I.3I00 
1.3068 

I.30I9 

1.2959 
1.2893 

1.2830 

1.2779 
1.2747 
1.2737 
1.2751 

1.2787 
1.2839 

1.2900 

1.2963 
1.3020 

1.3066 
1.3098 
1.3111 

1.3105 

1.3082 

1.3041 
1.2988 

1.2928 
1.2866 
I. 2810 

1.2766 

1.2741 
1.2739 

1.2760 
1.2802 

1.2858 
1.2923 

1.2987 

1.3042 
1.3084 

1.3107 
I.3IIO 

1.3090 


Log  »'. 


-0.1690 

0:4574 
0.6198 

0.7270 

0.8015 

-0.8531 
0.8869 

0.9057 
0.9x09 

0.9031 

-0.8821 
0.8466 

0.7945 
O.7211 

0.6179 

-0.4662 
0.2106 

-^.4484 
+0.0287 

0.3780 

+0.5613 
0.6810 
0.7652 
0.8254 
0.8676 

+0.8948 
0.9087 
0.9099 
0.8982 
0.8728 

+0.8316 
0.77x0 
0.6842 

0.5577 
0.3566 

+9.9348 
-9.7646 
-0:3025 


E=o".ooo 

The  above  numbers  give  the  same  reductions  from  mean  to  apparent  place  as  are 
employed  in  computing  the  apparent  places  of  the  fixed  stars,  given  on  pages  287  to  486, 
from  the  mean  places,  given  on  pages  233  to  250.  In  order  to  render  exact  interpolation 
possible  through  intervals  of  ten  days,  all  short  period  terms  have  been  omitted. 
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232  TERMS  OF  SHORT  PERIOD  IN  THE  NUTATION,  1913. 

FOR  WASHINGTON  MEAN  MIDNIGHT. 


Date. 

S'^if 

(J'^fi) 

Date. 

<S''^ 

S^^os 

Date. 

<5'^^ 

S^^oo 

Date. 

^^ 

d^^a> 

II 

II 

II 

II 

II 

II 

II 

t* 

July  I 

-0.18 

-0.09 

Aug.  16 

40.2I 

40.04 

Oct.  I 

-0.19 

+0.04 

Nov.  16 

-0.02 

-O.II 

2 

-0.06 

O.II 

17 

0.15 

0.08 

2 

0.18 

-O.OI 

17 

40.08 

0.09 

3 

40.06 

O.IO 

18 

4o.o6 

O.IO 

3 

0.13 

0.06 

18 

0.17 

-O.Q5 

4 

0.17 

0.07 

19 

-0.06 

O.IO 

4 

-0.03 

O.IO 

19 

0.20 

0.00 

5 

0.23 

-0.02 

20 

0.16 

0.08 

5 

40.08 

O.II 

20 

0.18 

+0.05 

6 

0.24 

40.04 

21 

0.25 

0.05 

6 

0.18 

O.IO 

21 

40.II 

0.09 

7 

0.19 

0.08 

22 

0.29 

40.0I 

7 

0.25 

0.07 

22 

0.00 

O.II 

8 

40.09 

O.II 

23 

0.30 

-0.03 

8 

0.29 

-0.02 

23 

-O.II 

O.IO 

9 

-0.02 

O.II 

24 

0.25 

0.07 

9 

0.27 

40.02 

24 

0.19 

0.07 

lO 

0.12 

0.08 

25 

0.16 

O.IO 

10 

0.22 

0.06 

25 

0.23 

4O.02 

II 

-0.18 

40.04 

26 

-0.05 

-O.II 

II 

40.13 

40.09 

26 

-0.20 

-O.Q3 

12 

0.19 

-0.0 1 

27 

40.07 

0.09 

12 

•KJ.03 

O.IO 

27 

0.13 

0.08 

13 

0.14 

0.06 

28 

0.16 

-0.05 

13 

-0.0S 

0.09 

28 

-0.02 

O.IO 

14 

-0.06 

0.09 

29 

0.21 

0.00 

14 

0.18 

0.07 

29 

40.IO 

O.II 

15 

40.05 

O.II 

30 

0.20 

+0.05 

15 

0.25 

40.04 

30 

0.20 

0.09 

i6 

0.14 

O.IO 

31 

0.14 

0.09 

16 

0.28 

-O.OI 

Dec.  I 

0.27 

O.Q5 

17 

0.22 

0.07 

Sept.  I 

40.04 

O.II 

17 

0.26 

0.05 

2 

0.29 

-0.01 

i8 

0.25 

-0.03 

2 

-0.06 

O.IO 

18 

0.21 

0.09 

3 

0.26 

40.Q4 

19 

0.24 

4aoi 

3 

0.14 

0.07 

19 

-O.II 

O.II 

4 

0.19 

0.07 

20 

0.20 

0.05 

4 

0.18 

40.02 

20 

0.00 

O.IO 

5 

40.I0 

0.09 

21 

40.I2 

40.08 

5 

-0.16 

-0.03 

21 

40.IO 

-0.08 

6 

-O.OI 

40.IO 

22 

40.0I 

O.IO 

6 

-O.IO 

0.08 

22 

0.17 

-0.03 

7 

0.12 

0.09 

23 

-0.10 

O.IO 

7 

0.00 

O.IO 

23 

0.19 

40.02 

8 

0.20 

0.06 

24 

0.19 

0.08 

8 

40.II 

O.II 

24 

0.15 

0,07 

9 

0.25 

40.02 

25 

0.27 

40.04 

9 

0.20 

0.09 

25 

40.07 

O.IO 

10 

0.27 

-0.02 

26 

0.30 

0.00 

10 

0.26 

0.05 

26 

-0.03 

O.II 

II 

0.23 

0.06 

27 

0.29 

-0.05 

II 

0.28 

-O.OI 

27 

0.13 

0.09 

12 

0.16 

0.09 

28 

0.22 

0.08 

12 

0.25 

+0.03 

28 

0.20 

4o.o6 

13 

-0.05 

O.II 

29 

-0.12 

O.II 

13 

0.18 

0.07 

29 

0.21 

0.00 

14 

4o.o6 

O.IO 

30 

0.00 

O.IO 

14 

40.09 

0.09 

30 

0.17 

-0.05 

15 

0.16 

0.06 

31 

40.I2 

-0.08 

15 

-O.OI 

40.I0 

3^ 

-0.08 

-0.09 

16 

40.2I 

-ao2 

Aug.  I 

0.20 

-0.04 

16 

0.12 

0.09 

Nov.  I 

40.03 

O.II 

17 

0.21 

40.04 

2 

0.23 

4O.02 

17 

0.21 

0.07 

2 

0.14 

O.IO 

18 

0.15 

0.08 

3 

0.20 

0.07 

18 

0.27 

+0.03 

3 

0.23 

0.08 

19 

40.05 

0.1 1 

4 

0.12 

O.IO 

19 

0.29 

-0.02 

4 

0.28 

-0.04 

20 

-0.06 

O.II 

5 

4O.02 

O.II 

20 

0.26 

0.06 

5 

0.29 

40.0I 

21 

0.16 

0.08 

6 

-0.09 

O.IO 

21 

0.19 

0.09 

6 

0.24 

0.05 

22 

0.22 

40.04 

7 

0.16 

40.06 

22 

-0.09 

O.II 

7 

0.17 

0.08 

23 

0.22 

-0.02 

8 

0.18 

0.00 

23 

-K5.03 

O.IO 

8 

40.07 

O.IO 

24 

0.16 

0.06 

9 

0.15 

-0.05 

24 

0.12 

0.07 

9 

-0.04 

O.IO 

25 

-0.07 

0.10 

10 

-0.08 

-0.09 

25 

40.l8 

-0.02 

10 

-0.14 

40.08 

26 

40.05 

-O.II 

II 

40.03 

O.II 

26 

0.19 

40.04 

II 

0.22 

0.05 

27 

0.16 

0.10 

12 

0.13 

O.IO 

27 

0.14 

0.08 

12 

0.26 

40.0I 

28 

0.24 

0.06 

13 

0.21 

0.08 

28 

+0.05 

O.II 

13 

0.26 

-0.04 

29 

0.28 

-0.02 

14 

0.26 

-0.04 

29 

-0.05 

O.II 

H 

0.22 

0.08 

30 

0.26 

40.02 

15 

0.26 

0.00 

30 

0.14 

0.08 

15 

0.13 

O.IO 

31 

0.21 

0.06 

16 

40.2I 

+0.04 

Oct.  I 

-0.19 

40.04 

16 

-0.02 

-O.II 

32 

+0.12 

40.09 
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Name  of  Star. 

Magni- 
tude. 

Right  Ascension. 

Annual 
Variation. 

Declination. 

Annual 
Variation. 

33  Piscium     . 

4-7 

h 
0 

m        s 

0  52.969 

8 
+    3.0715 

0        /        " 

-  6  II  39.31 

ft 
+20.136 

a  Andromedae  (Alpheratz) 

2.2 

0 

3  53.258 

3.0957 

+28  36  36.47 

19.880 

P  Cassiopeiae         .         .     ]  2.4 

0 

4  31.687 

3.1840 

+58  40  11.83 

19.861 

«  Phoenicis  . 

3-9 

0 

4  59884 

3.0518 

-46  13  39-11 

19.848 

22  Andromedae 

5.1 

0 

5  47.680 

3.IO9I 

+45  35  17.31 

20.035 

y  Pegasi 

2.9 

0 

8  45.248 

+    3.0862 

+14  41  59.77 

+20.02 1 

(T  Andromedae 

4.5 

0 

13  46.740 

3.I27I 

+36  18  10.48 

19.963 

I  Ceti            ... 

3.8 

0 

14  59731 

3.0570 

-  9  18  22.07 

19.973 

C  Tucanae 

4.3 

0 

15  32.892 

3.I49I 

-65  23     8.63 

21.172 

44  Piscium 

6.0 

0 

20  56.538 

3.0743 

+  I  27  28.44 

19.939 

p  Hydri 

2.9 

0 

21   11.823 

+    3.2029 

-77  44  39.20 

+20.278 

a  Phcenicis  . 

2.4 

0 

21  59.227 

2.9729 

-42  46  42.40 

19.551 

12  Ceti 

6.0 

0 

25  35-947 

3.0621 

-  4  26  16.33 

19.920 

13  Ceti            .         .         .  t 

5.2 

0 

30  46.167 

3.0871 

-  4    4  17.72 

19.848 

C  Cassiopeiae 

3.7 

0 

32     7-076 

3.3278 

+53  25     5.71 

19.842 

fc  Andromedae 

4.4 

0 

32  13.829 

+    3.1972 

+33  14  26.07 

+  19.848 

«  Andromedae 

4.5 

0 

33  57.295 

3.1640 

+28  50  22.26 

19.572 

<T  Andromedae 

3.5 

0 

34  40.340 

3.2017 

+30  23     5.70 

19.720 

a  Cassiop.     .    (Schedir)  If 

t;ar. 

1 

0 

35  33.725 

3.3858 

+56     3  37.32 

19.773 

/I  Phnenicis  . 

4.6 

0 

37  12.926 

.        2.8398 

-46  33  46.17 

19.750 

/J  Ceti 

2.2 

0 

39  13.394 

+    3.0126 

-18  27  50.02 

+19.794 

0  Cassiopeiae 

4.7 

0 

39  52.291 

3.3306 

+47  48  30.35 

19.737 

21  Cassiopeiae 

5.6 

0 

39  52.886 

3.9026 

+74  30  45.79 

19.717 

C  Andromedae 

4.3 

0 

42  43.448 

3.1744 

+23  47  38.66 

19.621 

Tf  Cassiopeiae         .         .  t 

3.6 

0 

43  49.737 

3.6123 

+57  21   18.74 

19.204 

<J  Piscium 

4.6 

0 

44  10.031 

+    3.  I  100 

+  76  42.47 

+  19.630 

X  Hydri 

50 

0 

45  34.854 

2.IOI8 

-75  23  48.17 

19-650 

20  Ceti 

4.9 

0 

48  33.619 

3.0641 

-  I  36  58.84 

19.594 

y  Cassiopeiae 

2.2 

0 

51  26.840 

3.5965 

+60  14  45.09 

19.538 

A«  Andromedae 

3.9 

0 

51  55.175 

3.3205 

+38     I  39^55 

19.564 

a  Sculptoris 

4.4 

0 

54  24.808 

+    2.8907 

-29  49  39.57 

+19.471 

43  H.  Cephei 

4.5 

0 

56  38.823 

7.5880 

+85  47  27.59 

19.432 

«  Piscium 

4.4 

0 

58  25.585 

3.  1  1 1  I 

+  7  25  19.06 

19.424 

fi  Phoenicis  .                 .  t 

3.4 

2  12.087 

2.6801 

-47  II     5.20 

19.288 

f^  Cassiopeiae 

5-3 

2  28.327 

3.9685 

+54  29  38.75 

17.750 

n  Ceti 

3.6 

4  12.792 

+    3.0174 

-10  38  35.20 

+19.139 

fi  Andromedae 

2.4 

4  51.359 

3.3502 

+35     9  34.34 

19. 131 

T  Piscium     . 

4.7 

6  51.902 

3.2968 

+29  37  40.88 

19.170 

C  Piscium     .         .         .  t 

5.6 

9  11,070 

3.I3I7 

+  76  56.03 

19.087 

fc  Tucanae     .         .         .  f 

5.0 

12  49.151 

2.0399 

-69  20  17.78 

19.131 

/Piscium     . 

5.3 

13  18.618 

+    3.0924 

+  39  23.65 

+  19.003 

V  Piscium 

^1      - 

4.7 

14  40.856 

3.2903 

+26  48  25.45 

18.983 

*Ceti 

3.8 

19  40.453 

2.9977 

-  8  37  55.19 

18.632 

0  Cassiopeiae 

2.8 

20     6.841 

3.8991 

+59  47     1. 10 

18.797 

y  Phoenicis  . 

3.4 

24  35.284 

2.6080 

-43  45  50.10 

18.471 

33  Cassiopeiae 

6.0 

24  44.152 

+    4.4126 

+69  49     2.48 

+18.619 

7  Piscium 

3-7 

26  49.512 

3.2056 

+H  53  51.59 

18.622 

a  Ursae  Min.     (Polaris)  f    2.1  1 

28  19.01* 

+28.0572 

+88  50  29.36 

+  18.578 

i3CeU,dup.5«5,6«2,o".3 

/3Ph 

cenicis,  dup.  4™.i,  4 

°».X.l". 

K  Tucanae,  comp.  7™,  6 

►  '  n. 

ff  Cassiop..  var.  irreg.  2"*.  2,  2".8 

CPis 

jcium,star6".5,  24" 

n.£. 

a  Ursae  Min.  star  9™,  il 

3"s.pr. 

If  Cassiop.  comp,  7"*.6,  5"  a.  pr. 
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Name  of  Star. 

Magni- 
tude. 

Right  Ascension. 

Annual 
Variation. 

Declination. 

Annual 
Variation. 

h      m         s 

s 

0        f        tf 

#» 

40  Cassiopeiae 

5.5 

I    31    32.375 

+4.7295 

+72  35  49.85 

+18.466 

V  Andromedae 

4.2 

I    31    41.107 

3.5092 

+40  58  14.55 

18.086 

7C  Piscium 

5.6 

I    32    29.044 

3.1763 

+11  41  48.48 

18.470 

V  Persei 

3.8 

I    32    38.686 

3  6665 

+48  II   16.04 

18.310 

a  Eridani      (Achernar) 

0.6 

I    34   28.506 

2.2366 

-57  40  42.96 

18.326 

w  Cassiopeiae 

5.5 

I  35  52.804 

+4.3989 

+67  36  12.57 

+  18.315 

r  Piscium 

47 

I  36  54- 138 

3. "95 

+  52  51.83 

18.284 

^  Persei 

4.2 

I  38  11.986 

3-7433 

+50  15     3.25 

18.218 

r  Ceti 

3.6 

I  40     1.548 

2.7865 

-16  23  42.92 

19.025 

0  Piscium     . 

4.5 

I  40  47.856 

3.1648 

+  8  43  12.74 

18.183 

e  Sculptoris          .         .  t 

54 

I  41  34.072 

+2.8046 

-25  29  13.04 

+  18.058 

4  Octantis  (G.)     . 

5.6 

I  42  17.46* 

-3.8020 

-85  12  33.92 

18. no 

C  Ceti 

3.9 

I  47     9.943 

+2.9600 

-10  45  51.88 

17.867 

a  Trianguli  . 

3.6 

I  48     7.092 

3.4128 

+29     9  19.64 

17.625 

e  Cassiopeiae 

34 

I  48     7.349 

4.2824 

+63  14  31.86 

17.842 

€  Piscium     . 

4.8 

I  49     3.008 

+3.1036 

+  2  45  30.41 

+17.840 

P  Arietis 

2.7 

I  49  49.824 

3.3080 

+20  22  59.35 

17.677 

^  Phoenicis  . 

44 

I  50     9.J87 

2.4038 

-46  43  43.53 

17.670 

V  Ceti 

4.2 

I  55  54.315 

2.8258 

-21  29  56.22 

17.528 

50  Cassiopeiae 

4.1 

-    I  55  58.782 

5.0572 

+72     0     3.32 

17.553 

a  Hydri 

3.0 

I  56     1.317 

+1.8819 

--6 1  59  34.61 

+17.558 

y  Andromedae />r. 

2.3 

I  58  33.178 

3.6704 

+41  54  45.99 

17.373 

y  Andromedae  5eg. 

51 

j^a  +  0.890 

•            •            • 

/id  +  4.67 

•            •            • 

a  Arietis 

2.2 

2     2   15.924 

3.3757 

+23     3     5.55 

17. 116 

/?  Trianguli  . 

3.1 

2     4  21.720 

3.5609 

+34  34  34.52 

17.122 

55  Cassiopeiae 

6.2 

2     7  38.278 

+4.6659 

+66     7     2.24 

+17.014 

6  Persei 

54 

2     7  48.663 

3.9723 

+50  39  43.92 

16.842 

4^  Ceti 

4.5 

2     8  23.202 

3.1767 

+  8  26  20.25 

16.966 

/I  Foraacis   . 

5-2 

2     9     4.355 

2.6379 

-31     7  54.73 

16.928 

y  Trianguli  . 

4.1 

2  12     8.257 

3.5578 

+33  26  43.24 

16.753 

67  Ceti           ... 

57 

2  12  38.571 

+2.9905 

-  6  49  21.69 

+16.671 

<i>  Eridani     . 

3.8 

2  13  23.991 

2.1413 

-51  54  52.73 

16.716 

0  Ceti           .       (Mira)  f 

var. 

2  14  57.034 

3.0290 

-  3  22  19.57 

16.441 

K  Foraacis    . 

54 

2  18  33.667 

2.7448 

-24  12  40.94 

16.415 

6  Hydri 

4.3 

2  20  11.784 

1.0578 

-69     3  18.20 

16.430 

t  Cassiopeiae         .         .  f 

4.6 

2  21  52.898 

+4.9003 

+67     0  43.19 

+16.336 

^Ceti* 

4-3 

2  23  31.872 

3.1862 

+  84  14.27 

16.235 

<y  Ceti 

4.8 

2  27  57.750 

2.8414 

-15  37  33.07 

15-909 

36  H.  Cassiopeiae    . 

5.3 

2  29  44.075 

5.6341 

+72  26  19.00 

15.935 

y  Ceti 

5.0 

2  31   18.386 

+3.1449 

+  5  12  51.12 

15.815 

}x  Hydri 

5.3 

2  33  29.124 

-1.3560 

-79  29  20.83 

+15.678 

y  Arietis 

54 

2  33  52.400 

+3.4016 

+21  35     8.62 

15.674 

S  Ceti 

4.0 

2  35     1.315 

30730 

-  0     2  46.27 

15.636 

e  Hydri 

4-3 

2  38  14.807 

0.9132 

-68  38  22.58 

15.459 

e  Persei 

4.2 

2  38  15.027 

4.0823 

+48  51  40.32 

15.366 

y  Ceti  seq,     .         .         .  f 

37 

2  38  47453 

+3.1057 

+  2  52  10.89 

+15.273 

7t  Ceti 

44 

2  39  58.854 

2.8537 

-14  13  35.87 

15.345 

fji  Ceti 

44 

2  40  14.196 

+3.2391 

+  9  44  50.84 

+15-318 

f  Sculptoris,  comp.  9™,  5"  n.  f. 

t  Ca 

ssiop.,  triple.  7",  8= 

S2",8"     ;' 

Ceti.  comp.,   C™.2. 

2".7  pr. 

0  Ceti,  var.,  331^  i". 7-9^.6,  star 

9°»£.  8» 
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WASHINGTON.  JANUARY  o<a48. 


Name  of  Star. 

Magni- 
tude. 

Right  Ascension. 

Annual 
Variation. 

Declination. 

Annual 
1  Variation. 

V  Persei        .        .        .  f 

3.9 

h 

2 

m        8 

44  20.514 

s 
+4.3562 

0        /        // 

+55  32     6.75 

+15.097 

41  Arietis 

3.7 

2 

44  51.533 

3.5244 

+26  54    9.31 

14.968 

fi  Fornads    . 

4.5 

2 

45  26.968 

2.5121 

-32  46  15.34 

15.201 

<y  Arietis 

5.5 

2 

46  41.196 

3.3077 

+14  43  26.58 

14.939 

r'Eridani     . 

4.8 

2 

47     5.453 

2.7199 

-21  21  43.32 

14.933 

r  Persei 

4.1 

2 

48     4.865 

+4.2353 

+52  24  25.92 

+14.889 

i;  Eridani 

4.0 

2 

52  10.608 

2.9301 

-  9  14  37.82 

14.437 

e  Arietis  (mean)  .         .  f 

4.6 

2 

54  14.034 

3.4250 

+20  59  34.63 

14.517 

47  H.  Cephei . 

5.7 

2 

54  28.216 

7.8391 

+79    4  34.50 

14.522 

0  Eridani              .         .  f 

3.4 

2 

54  57.857 

2.2767 

-40  39  10.35 

14.507 

a  Ceti 

2.8 

2 

57  43.790 

+3.1330 

+  3  44  56.38 

+14.236 

y  Persei 

3.1 

2 

58  29.224 

4.3268 

+53     9  5972 

14.264 

r*  Eridani     . 

4.2 

2 

58  33.365 

2.6448 

-23  57  53.61 

14.220 

p  Persei        .         .         .  f 

var. 

2 

59  35.776 

3.8346 

+38  30  13.64 

14.084 

M  Horologii  . 

5-2 

3 

I  33.547 

1.4074 

-60    4  28.96 

14.024 

0  Hydri 

5.5 

3 

2     3.924 

+0.0987 

-72  14  31.93 

+14.060 

/3  Persei        .       (Algol)  f 

var. 

3 

2  30.150 

3.8927 

+40  37  16.39 

14.017 

6  Arietis 

4.5 

3 

6  39.084 

3.4258 

+19  23  54.19 

13.758 

12  Eridani     .        .        .  f 

4.0 

3 

8  22.468 

2.5466 

-29  19  46.56 

14.283 

48  H. Cephei. 

5.5 

3 

9  14.359 

7-4934 

-^7  24  59.34 

13.537 

C  Arietis 

5.0 

3 

9  53.856 

+3.4433 

+20  43  21.42 

+13.467 

38  Horologii  (G.)  .        .  f 

5.7 

3 

10  20.734 

1.5145 

-57  38  49.64 

13.514 

C  Eridani 

4.9 

3 

"  36.379 

2.9122 

-  9     8  32.07 

13.493 

r  Arietis 

5.2 

3 

16  12.091 

3.4590 

+20  50     2.60 

13.105 

s  Eridani     . 

4.3 

3 

16  27.164 

+2.3980 

-43  24     7.10 

13.879 

t  Hydri 

5.5 

3 

18     6.249 

-1.5573 

-^7  42  23.89 

+13.052 

a  Persei 

1.9 

3 

18     6.259 

+4.2680 

+49  33     8.55 

12.984 

0  Tauri 

3.8 

3 

20    7.762 

3.2252 

+  8  43  24.15 

12.803 

2  H.  Camelopardalis    . 

44 

3 

22     0.890 

4.8356 

+59  38  17.18 

12.751 

^  Tauri 

3.8 

3 

22  27.134 

3.2482 

+  9  25  47.63 

12.674 

/Tauri 

4.3 

3 

26    4.068 

+3.3088 

+12  38  21.23 

+12.476 

€  Eridani     .        .         .  f 

3.8 

3 

28  49.841 

2.8251 

-  9  45     7.42 

12.310 

T*  Eridani     . 

4.3 

3 

29  56.609 

2.6482 

21  55  27.08 

12.168 

6  Persei 

3.1 

3 

36  43.465 

4.2591 

+47  30  36.93 

11.695 

<f  Eridani     . 

3.7 

3 

39    4.802 

2.8729 

-10    3  26.71 

12.294 

-y  Persei 

3.9 

3 

39  16.710 

+4.0662 

+42  18  16.78 

+11.549 

5  H.  Camelopardalis 

4.7 

3 

41     9.325 

6.2808 

+71     3  55.17 

11.358 

ff  Tauri         .  (Alcyone)  f 

3.0 

3 

42  18.596 

3.56x2 

+23  50  12.62 

11.282 

r*  Eridani     . 

4.3 

3 

43     6.272 

2.5806 

-23  30  19.84 

10.793 

^  Eridani     . 

4.2 

3 

46  11.944 

+2.2451 

-36  27  46.95 

11.022 

y  Hydri 

3.2 

3 

48  34.375 

^.9674 

-74  30  20.92 

+  10.993 

C  Persei 

2.9 

3 

48  39.574 

+3.7651 

+31  37  33.85 

10.855 

9  H.  Camelopardalis    .  f 

5.2 

3 

49  42.558 

5.0925 

+60  51   18.09 

10.775 

€  Persei        .        .        ,  f 

3.0 

3 

^2     0.709 

4.0186 

+39  45  33.88 

10.595 

S  Persei 

4.0 

3 

53  18.983 

3.8863 

+35  32  29.67 

IO..508 

y  Eridani     . 

3.2 

3 

53  58.196 

+2.7984 

-13  45  19.36 

+10.366 

A  Tauri         .        .        .  t 

var. 

3 

55  51.516 

3.3213 

+12  14  42.92 

10.323 

S  Reticuli     . 

4.4 

3 

57  21.805 

+0.9405 

-61  38  43.24 

+  10.220 

7f  Persei,  star  8^.5,  28"  n.  pr. 
£  Arietis,  dup.,  5"*.2.  5°^.6,  i".2 
S  Eridani.  comp.  4".4,  f.  8" 
p  Persei,  var.  irreg..  3".4-4".a 


fl  Persei,  var.  2*^.87,  2™.i- 
12  Eridani,comp.,7™,  i".4 
38  Horologii    remarkable 
plisb  red  star. 
e  Eridani,  comp.  9®,  s.  7' 

[Eph  13] 


3"*.2 
n.  pr 


7  Tauri.     qaad.,    comps.     6"*. 3, 
ym  6,  s^.2,  117".  181",  190" 
pur-    9  H.  Camelop.,  comp.  8™,  i".9  n.  t 
e  Persei,  comp.  8",  8"  6  n.  f. 
X  Tauri,  var.,  3**. 95,  3^. 3-4^^.2 
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Name  of  Star. 


t 


t 


y  Tauri 
A  Tauri 
c  Persei 
p  Tauri 
o*  Eridani     . 

Groombridge  750 
}i  Tauri 
a  Horologii  . 
a  ReticuS 
Y  Tauri 

6  Tauri 
t/  Eridani 
e  Tauri 
6  Mensae 
m  Persei 

a  Tauri        (AldehararC) 
y  Eridani 
a  Doradus    . 
53  Eridani     . 
r  Tauri 

Groombric^e  848 
a  Coeli 

4  Camelopaidalis 
pi  Eridam 
n^  Orionis 

9  Camelopardalis 

i  Tauri 
n^  Orionis 

<  Aurigae 
P  Camelopardalis 

*  Aurigae 
C  Aurigae 
I  Tauri 
II  Orionis 
1;  Aurigae 

e  Leporis 
ft  Eridam 
/i  Aurigae 

19  H.  Camelopardalis 
/<  Leporis 

a  Aurigae      .   (Capella) 
ft  Orionis      .        (Rigef)  f 
A.  Aurigae 
r  Orionis 
o  Columbae  . 

y  Orionis      .  (Bellatrix) 
ft  Tauri 
17  Camelopardalis 


t 


3.9 

4.5 
4.0 

5.6 
41 
6.7 
4-3 
3.8 
3.4 
3.9 

3-9 
4.1 

3.6 
5.6 
6.1 

I.I 

4-1 

3.5 
4.0 

4.3 
6.0 

4-5 

5.4 
4-2 

3.3 

4-4 

5.1 

3.9 
2.9 

4.2 

3.9 

4.7 
4.6 

3.3 

3.3 
2.9 

4.8 

5-2 

3.3 

0.2 

0.3 
4.8 

3.7 
4.9 

1.7 

1.8 
5.8 


h     m        8 

3  58  31.622 

3  59  32.966 

4  2  20.456 

4     5  31.781 
4     7  37.080 


Annual 
Variation. 


Dedination. 


Annua] 
Variation. 


4  8 
4  10 

4  II 
4  13 
4  14 


4 
4 
4 
4 
4 


17 
20 

23 
23 
27 


4  30 
4  31 
4  32 
4  34 
4  37 


4 
4 
4 
4 
4 

4 
4 
4 
4 
4 

4 
4 
4 
4 
5 

5 
5 
5 
5 
5 


37 

37 
40 

41 
45 

45 
46 

49 
51 
55 

55 
56 

57 

59 
o 

I 

3 

7 
8 

9 


52.234 

48.522 

7.122 

18.01 1 

50.431 

54.928 
46.127 
32.083 
49.572 
17.396 

55.598 
58.248 

6.930 
1 1 .664 

1.298 

6.285 

45.405 
45.063 

9.096 

6.961 

23.645 
16.960 

43.132 

19540 

40.373 

43.415 

23.644 
53.668 

35-797 
24.709 
46.658 

34.351 

28.334 
11.849 

1.385 


5  10  15.591 

5  10  21.362 

5  13  1.150 

5  13  22.901 

5  14  20.657 

5  20  27.843 

5  20  47.470 

5  21  57.004 


s 

+  3.1895 
3.5430 
4.3464 

3.6488 
2.9272 

+17.5460 

3.2554 
1 .9873 

0.7646 

3.4II3 

+  3.4567 
2.2528 

+  3.5005 

-  4.I53I 

+  4.2145 

+  3.4398 
2.9956 

1 .2945 
2.7454 
3.5984 

+  8.0I6I 

1.9299 

4-9858 
2.9987 

3.2550 

+  5.9468 

3.5074 
3.1239 

3.9036 

5.3249 

+  4.3008 
4.1892 

3.5845 
3.4265 

4.2038 

+  2.5384 
2.9491 

4.IOI4 

9-8295 

2.6939 

+  4.4284 
2.8822 

4.2174 

2.9124 

2.1587 

+  3.2168 

379" 
+  5.6591 


ff 


// 


+  5 
+21 

+47 
+26 

-  7 

+85 
+  8 

-42 
-62 

+15 
+17 

-34 
+18 

-80 

+42 

+16 

-  3 

-53 

-14 
+22 

ns 

-42 

+56 

-  3 
+  6 

+66 

+18 
+  2 

+33 
+60 

+43 
+40 

+21 

+15 
+41 

-22 

-  3 
+38 

+79 
-16 

+45 

-  8 

+40 

-  6 

-34 
+  6 
+28 
+62 


44  55.03 
50  42.00 

28  52.18 

15  16.88 

3  49-33 

19  32.98 

40  30.76 

30  31.44 

41  29.16 

25  5.94 

20  21.32 

13  6.36 

59  17.84 

25  6.81 

52  44.47 

20  6.72 

31  46.43 
13  28.81 

28  24.09 
47  27.06 

47  4.45 
r  47.00 

36  13.81 

24  48.08 

48  36.96 

II  46.67 

41  33.44 

17  56.62 

I  45.36 

18  58.98 

41  44.02 

56  59.60 

27  59.21 

17  1.59 

7  4.04 

29  14.10 

II  53.24 

22  56.65 

8  0.75 

18  28.01 

54  38.17 

18  5.04 

I  21.98 

56  15.62 

58  47.79 

16  17.91 

32  5.62 


A  Tauri.  8tar6".5  £.  38«,  270",  s. 
m  Piersei,  star6".5,  115",  s.  pr. 


59  45.05 
«  Aurigae,  var.  trreg.,  3*.o-4*.5.  [  fi  Orionis,  comp.  8».o, 

[Bph  13] 


+10.129 

9.999 

9-8«3 

9.559 
9.526 

+  9.386 
9.169 

8.939 
9.043 
8.853 

+  8.606 

8.453 
8.156 

8.239 
7.894 

+  7.407 
7.512 

7-489 

7.177 
7.081 

+  6.950 

6.933 
6.646 

6.752 

6.457 

+  6.416 
6.302 
6.056 
5.896 

5.541 

+  5. 536 
5.470 

5.317 
5.187 

5.082 

+  4.974 
4.812 

4.475 
4.648 

4.394 

+  3.888 

4.308 

3.421 

4.045 
3.615 

+  3.424 

3.236 

+  3.306 

9".5.«.pr 
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Name  of  Star. 


ft  Leporis 
X  Aurigae 

6  Ononis  .         .  f 
Groombridge  966 

a  Leporis 

^  Orionis 

/  Orionis      .         .         .  t 

e  Orionis 
C  Tauri 
Groombridge  944 

C  Orionis      .  .  t 

a  Columbac  . 
o  Aurigae 
C  Leporis 
K  Orionis 

^  Doradus    . 
y  Aurigae 
31  Mensae  (G.) 
^  Leporis 
a  Orionis       (Betelgeux)  f 

^  Aurigae 
Tf  Leporis 
fi  Aurigae 

0  Aurigae      .  .  t 

1  Geminorum 

1  Puppis  (G.)  .  t 
y  Orionis 

22  H.  Camelopardalis 

7  Geminorum  .  f 

2  Lyncis 

C  Canis  Majoris    . 
/4  Geminorum 
i^  Aurigae 
A?  Canis  Majoris    . 

8  Monocerotis       .         .  f 

ot  Argils  (Canopus) 

10  Monocerotis 
y  Geminorum 
8  Lyncis 

23  H.  Camelopardalis 

^  Canis  Majoris    . 
51  Aurigae 
r  Geminorum 
y  ArgHs 
S  Monocerotis  .  f 

«  Geminorum 

5  Geminorum 
^^  Aurigae 

6  Ononis,  star  6'".9,  52".6,  n.   , 
I  Orioois,  comp.  7". 3. 11  ".5,  s.f. 
C  Ononis,  oomp.  4™. 2. 2".^,  s.f. 


3.0 

4-9 

2.5 
6.4 

2.7 

4-5 
2.9 

1.8 

3.0 
6.4 

2.0 
2.8 

5-5 

3-7 
2.2 

4-5 
4.2 

6.2 

3.9 

var, 

3.9 

3.8 
2.1 

2.7 
4.3 
6.2 

4.4 

4.7 
var, 

4.4 

3.1 
3.2 

5.1 
2.0 

4.5 
-0.9 
50 
4.1 
6.0 
5.6 

4.5 
5-7 
1-9 
3-2 

4.7 

32 

3.4 
5-3 


Right  Asocasion. 


m 


5  24  3 1  059 

5  27  3855 

5  27  33.680 

5  28  5.029 

5  28  53.574 

5  30  2.608 

5  31  10.622 

5  31  47.901 

5  32  26.680 

5  33  57.736 

5  36  22.119 

5  36  29.919 

5  39  9.527 

5  43  0.773 

5  43  37.807 

5  44  36.904 

5  45  27.569 

5  47  1.50* 

5  47  34.765 

5  50  27.691 

5  52  21.869 

5  52  26.532 

5  53  8.857 

5  53  47.318 

5  58  49.915 

6  I  58.179 

2  36.305 

9  15.751 

9  37.608 

11  57.010 

6  16  58.322 

6  17  41.863 

6  18  12.034 

6  18  52.089 

6  19  9.504 

6  22  1.238 

6  23  39.862 

6  23  47.853 

6  29  44.636 

6  31  24.375 

6  31  24.623 

6  32  37.896 

6  32  41.195 

6  35  6.036 

6  36  11. 226 

6  38  34.818 

6  40  24.423 

6  40  28.302 


6 
6 
6 
6 


Anoual 
Variation. 

Declination. 

Annual 
Variation. 

s 
+  2.5702 

0       / 
-20  49 

41.16 

+3.002 

3.9038 

+32     7 

42.94 

2.858 

3.0642 

-  0  21 

45.96 

2.825 

8.0074 

+74  59 

17.32 

2.800 

2.6456 

-17  53 

2.07 

2.712 

+  3.2925 

+  9  25 

52.99 

+2.597 

2.9341 

-  5  57 

58.68 

2.512 

3.0435 

-  I   15 

24.02 

2.462 

3.5848 

+21     5 

24.95 

2.372 

18.7532 

+85     9 

21.38 

2.268 

+  3.0269 

-  I  59 

16.63 

+2.049 

2.1724 

-34    7 

12.02 

2.014 

4.6450 

+49  47 

21.25 

1.802 

2.7178 

-14  51 

13.23 

1.484 

2.8448 

-  9  41 

59.33 

1.427 

+   0.X020 

-65  46 

5.38 

+  1.344 

+   4.1572 

+39     7 

26.60 

1.284 

-11.6895 

-84  49 

51.91 

1.220 

+    2.5796 

-20  53 

8.83 

0.437 

3.2478 

+  7  23 

29.98 

0.843 

+   4.9417 

+54  16 

45.53 

+0.549 

2.7322 

-14  10 

58.44 

0.802 

4.4017 

+44  56 

22.89 

0.593 

4.0916 

+37  12 

26.80 

+0.452 

3.6474 

+23  16 

7.90 

-0.007 

+    1.7257 

-45     2 

10.00 

+0.053 

3.4264 

4*14  46  46.84 

-0.253 

6.6187 

+69  21 

7.24 

0.924 

3.6227 

+22  31 

58.39 

0.858 

5.2987 

+59     2 

37.64 

I.015 

+    2.3018 

-30     I 

27.97 

-1.507 

3.6307 

+22  33 

32.99 

1. 66 1 

4.6261 

+49  20 

0.45 

1.594 

2.6415 

-17  54  43.07 

X.645 

3.1802 

+  4  38 

16.24 

1.665 

+  I. 33 19 

-52  38 

52.37 

-1.914 

2.9641 

-  4  42 

27.26 

2.060 

3.5629 

+20  16 

5.17 

2.094 

5.4925 

+61  33 

32.38 

2.870 

10.3020 

+79  39  39.53 

3.371 

+  2.5157 

-22  53 

41.01 

-2.704 

4.1598 

+39  28 

6.67 

2.957 

3.4671 

+16  28 

27.70 

2.897 

1.8367 

-43     7 

9.24 

3.077 

3.3047 

+  9  58 

37.19 

3.160 

+  3.6929 

+25  13 

5.50 

-3.377 

3.3685 

+12  59 

24.91 

3.709 

+  4.3300 

+43  39 

54.20 

-3-361 

a  Orionis,  red  star,  var.  irreg. 


i"».o-i™.4. 


6  Aurigx.comp.  7".5.2".5,  n.  pr. 
I  Puppis,  star,  5"*.8. 150".  s.  t. 
[Eph  13I 


8 

S 


Gem.,  var.  a3i**.4.  3*2-4".2. 

comp.  8"*.8,  I ".2,  n.  pr. 
Monoc.,  star,  6". 5.  13". 7,  n.  f. 
Monoc.comp  8"*.8, 2".9,  s.  pr. 
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MEAN  PLACES  OF  STARS,  1913 


WASHINGTON,  JANUARY  o<248. 


Name  of  Star. 

Magni- 
tude. 

Right  Ascension. 

Annual 
Variation. 

Declination. 

Annual 
Variatkyn. 

h 

m 

8 

s 

Off* 

/* 

a  Canis  Majoris  (Sirius)  t 

-1.6 

6 

41 

18.860 

+  2.6435 

-16  35  46.16 

-  4.801 

1 8  Monocerotis 

4.7 

6 

43 

19-451 

3.1281 

+  2  30  29.37 

3.783 

43  Camelopardalis 

5.1 

6 

44 

19.896 

6.4895 

+68  59  27.66 

3.841 

0  Geminorum 

3.6 

6 

47 

3.413 

3.9583 

+34     4     1. 61 

4.137 

a  Pictoris 

3.3 

6 

47 

18.005 

+  0.6177 

-61  50  52.42 

3.870 

C  Mensae 

5.6 

6 

47 

18.312 

-  4.9387 

-80  43  22.11 

—  4.026 

r  Argtis 

2.8 

6 

47 

46.631 

+   1.4884 

-50  30  39.28 

4.255 

15  Lyncis       .        .        .  t 

4.5 

6 

49 

44.976 

5.2075 

+58  32  16.99 

4.447 

0  Canis  Majoris    . 

4.2 

6 

50 

8.896 

2.7879 

-II  55  43.78 

4.359 

€  Canis  Majoris    .         .  f 

1.6 

6 

55 

12.387 

2.3574 

-28  51   10.95 

4-779 

C  Geminorum                .  t 

var. 

6 

58 

57-005 

+  3.5607 

+20  41  55.52 

-  5.107 

6*  C^nis  Majoris    . 

3.1 

6 

59 

23501 

2.5048 

-23  42  19.73 

5.132 

y  Canis  Majoris    . 

4.1 

6 

59 

49.361 

2.7148 

-15  30  14.52 

5.183 

51  H.  Cephei 

5.3 

7 

0 

7.12* 

29.2898 

+87  II   16.00 

5.233 

6  Canis  Majoris    . 

2.0 

7 

4 

51.179 

2.4381 

-26  15  15.97 

5-594 

63  Aurigae 

5.1 

7 

5 

40.459 

+  4.1331 

+39  27  48.41 

-  5.669 

51  Geminorum 

5.3 

7 

8 

22.625 

+  3.4482 

+16  18  26.75 

5-934 

y^  Volantis    .         .         .  t 

3-9 

7 

9 

29.285 

-  0.5005 

-70  21  28.07 

5-908 

25  H.  Camelopardalis 

5.1 

7 

12 

50.993 

+12.8361 

+82  34  55.51 

6.312 

X  Geminorum 

3.6 

7 

13 

5.670 

3.4504 

+16  41  53.17 

6.330 

7t  Argtis 

2.7 

7 

14 

4.205 

+   2.1189 

-36  56  27.42 

-  6.376 

d  Geminorum       .         .  t 

3.5 

7 

14  55-739 

•f  3.5866 

+22     8  36.20 

6.452 

6  Volantis    . 

4.0 

7 

16 

53.036 

-  0.0189 

-67  47  52.92 

6.606 

7  Octantis  (G.)     . 

6.4 

7 

17 

41.19* 

-20.1724 

-86  53  40.29 

6.661 

t  Geminorum 

3.9 

7 

20 

19.517 

+  3.7306 

+27  58  18.72 

6.970 

ij  Canis  Majoris    . 

2.4 

7 

20 

39.276 

+   2.3737 

-29     7  57.97 

-  6.903 

Groombridge  1308 

5.8 

7 

21 

50.412 

6.2767 

+68  38  41.17 

7.052 

/3  Canis  Minoris    . 

3.1 

7 

22 

26.027 

3.2555 

+  8  27  55.37 

7.103 

p  Geminorum 

4.2 

7 

23 

3 1 .063 

3.8633 

+31  57  30.82 

6.961 

(T  Argds        .         .         .  t 

3-3 

7 

26 

28.193 

1.9018 

-43     7  29.25 

7.205 

a*  Geminorum    (Castor) 

2.0 

7 

29 

3.069 

+  3.8334 

+32     4  49.81 

-  7.676 

or*  Geminorum 

2.8 

J^  - 

-  0.272 

•            •            • 

^d  -  4.12 

•          •          • 

25  Monocerotis 

5-2 

7 

32 

57.136 

2.9819 

-  3  54  57.37 

7.888 

a  Can.  Min.  .  (Procyon)  t 

0.5 

7 

34  44907 

^      3.1422 

+  5  26  54.76 

9.090 

24  Lyncis 

5.0 

7 

35 

39.203 

5.0947 

+58  54  54.27 

8.182 

K  Geminorum       .         .  f 

3.7 

7 

39 

11.869 

+  36267 

+24  36  26.61 

-  8.468 

/3  Geminorum    (Pollux) 

1.2 

7 

39 

59.666 

3.6760 

+28  14  13.77 

8.526 

4  Puppis 

51 

7  41 

56.508 

2.7636 

-14  21     6.05 

8.628 

4"  Argis 

3.5 

7 

45 

38.119 

2.5232 

-24  38  26.88 

8.916 

<p  Geminorum 

50 

7 

48 

10.529 

3.6769 

+26  59  30.75 

9.140 

26  Lyncis 

5-7 

7 

48 

23.008 

+  4.3820 

+47  47  27.97 

-  9-136 

Groombridge  1374     . 

5.6 

7 

49 

48.314 

7.2478 

+74     9     6.68 

9.278 

X  Argds 

3.6 

7 

54 

34.040 

1.5260 

-52  44  55.50 

9.603 

oj  Cancri 

5.9 

7 

55 

40.139 

3.6342 

+25  37  54.27 

9.697 

X  Geminorum 

5.0 

7 

58 

10.678 

3.6906 

+28     2  20.40 

9.937 

27  Lyncis 

4.9 

8 

I 

55.277 

+  4  5308 

+51  45  30.53 

-10.171 

p  Argtis 

2.9 

8 

3 

50.318 

2.5546 

-24     3  10.13 

10.260 

3  H.  Ursae  Majoris 

-  5.5 

8 

4 

10.194 

+  6.0144 

+68  43  53.25 

-10.332 

15  Lyncis,  dup.,  4^.9.  6™.2,  o".7 

r^v 

olantis,  comp.  5°*.8 

.  I2".9, 

6  J 

irgtis,  star.  8«  22" 

4.  n.  f. 

e  Can.  Maj.,  comp.9™,  7".8.  s.  f. 

n.  pi 

» 
• 

K-C 

jem.,  comp.  8"*,  5,  6 

".6,  s.  pr. 

C  Gem.,  var.,  io<*.i5,  3°7-4"-3 

6C 

tetn., 

comp.  8™,  7".< 

3,  s.  pr. 

Positions  given  for  Sirtus  and  Procyon  are  those  of  the  centers  <rf  gravity  of  the  systems.    Corrections  given  tm 
X>age  ix  remain  to  be  applied  to  reduce  to  the  p<»itions  of  the  stars. 

lEph  13] 
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:£. 

D«lh»tloii. 

y^^. 

8498 

-47 

4 

4756 

-10.548 

4447 

+17 

54  39-55 

10.693 

6259 

+76 

25-95 

:o.678 

7580 

-15 

31 

31.68 

10.720 

1112 

+88 

53  44-4' 

.0.883 

=558 

+  9 

27 

"5-79 

-'0.955 

Ills 

+43 

28 

5-23 

11.373 

4393 

+18 

36 

43-99 

"-4>J 

1340 

-59 

13  45-38 

11.542 

9997 

-  3 

37 

"8.95 

11.611 

0137 

+61 

0 

36-13 

-11.827 

7439 

-77 

13 

15-38 

"-7IJ 

9098 

+38 

t8 

55-99 

13.191 

4746 

+20 

44 

14-54 

12.097 

7493 

+73 

56 

5.86 

'2.325 

•783 

+  6 

0 

28.05 

-12.42S 

1384 

+  3 

38 

51-25 

11.506. 

477* 

+21 

46  55  44 

I2.8lt 

4141 

+18 

28  28.93 

.3.108 

.4110 

-32 

52 

20.14 

I3.8SI 

6383 

+29 

4 

43-76 

-13-03* 

'799 

+  6 

44 

19.29 

13-079 

6518 

-54 

23 

21.91 

13-138 

6684 

+30  54  34-52 

13-496 

1746 

+  6 

16 

38.18 

13-587 

1336 

+48 

23 

2.27 

-14.000 

1848 

42.25 

13-823 

4681 

-58 

53 

36.17 

13-871 

1116 

+47 

30 

4-74 

14.098 

3248 

+67 

29 

19.21 

14.410 

15^9 

■1-11 

I 

8.00 

-'4-374 

2061 

-43 

4 

5 '.88 

14-474 

0876 

-85 

18 

58.68 

14.708 

"37 

+  a 

40 

5490 

15.081 

6707 

-69 

21 

3156 

.4.818 

3539 

+18 

4 

28.99 

-i5-'57 

6041 

-58 

54 

35-35 

'5. OS' 

6640 

+34  45 

39.84 

i5-'OJ 

65'3 

-25 

35 

42.38 

15-254 

9487 

-  8 

16 

5138 

15-508 

7673 

+«3 

26 

34-74 

-15-59* 

8161 

+81 

42 

44.16 

15-648 

3635 

+70 

12 

48.73 

15.661 

03  "5 

+53 

4 

28.28 

16.288 

2371 

+11 

41 

8.27 

IS -840 

359^ 

-40 

5 

8-59 

-15.718 

6857 

+36  47 

4-04 

15865 

6453 

-80 

33 

1-95 

-16.223 

'jM       '.5.  *pr-        '    •  Hydne,  triple;  binary  3". 5, 
■i,    triple:   binary    s^.fi,  I  6".8,o".a.wilhcomp.7'"  " 

(,  i"  with  comp.  IS",o,  3". 3 

|B.L  8  ArgOs.  comp.  5",  a",  B. 

i,  ■tar6".6.  30" .6,  n.  pr,  j  tP  Cancri,  dup.  5".9. 6'°.4,  i' 


tp  A.i^.<lu^.  I**.**' 
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MEAN  PLACES  OF  STARS,  1913 


WASHINGTON,  JANUARY  0^.948. 


Name  of  Star. 

Ma«rni- 
tade. 

Right  Ascenuoo. 

Annual 
Variation. 

Dcdmatioa. 

Annual 
Variation 

h      m         s 

8 

0        / 

ft 

f» 

0  Leonis 

3.8 

9  36  30.550 

•4-3-2052 

+10    17 

19.38 

-16.277 

6  Antliae 

5.0 

9  40  19.388 

2.6730 

-27    22 

14.61 

16.408 

€  Leonis 

3.1 

9  40  54-949 

3.4i>3 

+24    10 

31-00 

16.488 

V  Ursae  Majoris 

3.9 

9  44  48.866 

4.2937 

+59  26 

54.81 

16.816 

V  Argils 

\      3.2 

9  44  55-686 

1.5009 

-64  40 

5-98 

16.680 

6  Sextantis  . 

6.0 

9  46  51-038 

+3.0246 

-  3  50 

6.43 

-16.785 

/i  Leonis 

41 

9  47  49.087 

3.4175 

+26  25 

1.96 

16.858 

Groombridge  1586 

6.0 

9  50  37.874 

5.4349 

+73  17 

37-77 

16.996 

19  Leonis  Minoris  . 

5.2 

9  52  21.658 

3.6858 

+41  28 

13.82 

17.039 

^  Argils 

3-7 

9  53  48.353 

2.1014 

-54     9 

12.68 

17.103 

TT  Leonis 

4-9 

9  55  37-031 

+3.1724 

+  8  27 

43.48 

-17. 1.92 

?7  Leonis 

3.6 

10     2  35.406 

3.2730 

+17  II 

14.47 

17.476 

a  Leonis       .  (Regulus) 

1.3 

10     3  44.428 

3.1984 

+12  23 

34-10 

17-523 

X  Hydrae 

3.8 

10     6  20.805 

2.9246 

-II  55 

25.00 

17.719 

q  Velorum    . 

41 

10  11     4.835 

2.5127 

-41  41 

26.10 

17.792 

32  Ursae  Majoris    . 

5.7 

10  II  43.864 

+4-3956 

+65  32 

34-32 

-17863 

C  Leonis 

3.6 

10  II   51.269 

3.3426 

+23  51 

4.61 

17.864 

X  Ursae  Majoris 

3.5 

10  II  51.373 

3.6318 

+43  20 

57-55 

17.894 

y  Leonis  pr. 

\    2.6 

10  15   10.692 

3.3119 

+20  16 

55-27 

18.137 

/i  Ursae  Majoris    . 

3.2 

10  17     9.103 

3.5866 

+41  56 

14-90 

18.034 

30  H.  Ursae  Majoris 

4-9 

10  17  52.714 

+4.3643 

+66     0 

24.67 

-18.106 

30  H.  Camelopardalis 

5-3 

lo  20  34.492 

7.6025 

+83     0 

6.83 

18.179 

M  Hydrae 

4.1 

10  21  52.934 

2.9004 

--16  23 

30.39 

18.316 

31  Leonis  Minoris  . 

4-4 

10  22  51.461 

3.4797 

+37     9 

11.96 

18.384 

a  Antliae 

4.4 

10  23  10.145 

2.7422 

-30  37 

29.32 

18.306 

36  Ursae  Majoris    . 

4.8 

10  25    4.129 

+3.8621 

+56  25 

37-33 

-18.390 

9  H.  Draconis 

5.0 

10  27  44.011 

5.1899 

+76     9 

41.87 

18.452 

p  Leonis 

3.8 

10  28  13.912 

3.1618 

+  9  45 

16.80 

18.464 

33  Sextantis  . 

6.4 

10  36  58.629 

30520 

-  I   17 

1.36 

18.855 

41  Leonis  Minoris  . 

50 

10  38  41-307 

3.2674 

+23  38 

39.08 

18.788 

0  ArgAs 

3.0 

10  39  50.959 

+2.1320 

-63  56 

20.26 

-18.859 

42  Leonis  Minoris  . 

5.4 

10  41      1.843 

3.3430 

+31     8 

26.98 

18.909 

V  ArgAs 

•   var. 

10  41  40.951 

2.3204 

-59  13 

36.99 

18.896 

//  Argds 

•    2.8 

10  43     1.464 

2.5732 

-48  57 

37-90 

19.007 

/  Leonis 

5.3 

10  44  41.160 

3.1566 

+11     0 

20.70 

19.006 

S^  Chamaeleontis    .         .  1 

\    4.6 

10  44  58.640 

+0.5961 

-80    4 

52.70 

-18.985 

r  Hydrae 

3-3 

10  45  19.858 

2.9581 

-15  44 

16.54 

18.780 

46  Leonis  Minoris  . 

3.9 

10  48  27.019 

33640 

+34  41 

316 

19.360 

54  Leonis       .         .         .  1 

\    4.5 

10  50  54.306 

3-2534 

+25   12 

50.57 

19.160 

I  Antliae 

4.7 

10  52  39923 

2.7957 

-36  40 

11.58 

19-324 

Groombridge  1706 

6.3 

10  53     1.693 

+4.8948 

+78  14 

11.48 

-19.231 

a  Crateris     . 

4.2 

10  55  32.054 

2.9205 

-17  50 

7.65 

19.150 

d  Leonis 

5-0 

10  56     4.084 

3.0993 

+  45 

5.27 

19.293 

/3  Ursae  Majoris 

2.4 

10  56  36.032 

3.6419 

+56  50 

56.40 

19.258 

a  Ursae  Majoris     . 

2.0 

10  58  22.218 

+3-7302 

+62  13 

15-30 

19.396 

V  Octantis    . 

6.3 

10  59  56.70* 

-0.3494 

-84     7 

33.14 

-19366 

X  Leonis 

4-7 

II     0  31.821 

+3.0962 

+  7  48  24.05 

19.4x5 

^*  Leonis 

5.7 

II     2  28.001 

+3-0613 

+  2  25 

41.26 

-19.498 

V  ArgCis,  comp.  6".o,  4". 9,  s.  f. 
y  Leonis.  comp.  3".8,  ^".J,  s.  f. 


7  Argfts.  var.,  irref .,  i* 
/I  Argdls,  comp.  7",  2" 

(Eph  13] 


.6-6».6 
2,  n.  1 


52  Cham.,  star  5^.5  pr.  32«, 
54  Leonis,  comp.  6".3,  6" 


Lf* 


236'  .s. 
.4.  s.  ^ 


MEAN  PLACES  OF  STARS,  1913.  241 

JANUARY  o*.»<S. 


.  M^-^a,  comp.  6».8,  a".6,  n.  f.   I  r  Crucis,  slar,  6"" ,6,  85",  n.  f.  \y  Virginia,   binary.  3". 

Can.  Vcn,  star  S",ii".6,i.pr.    14  Comie.  star,  6»7,  io".6.  pr.  |  6". 2.  P  =  328'' 

'Corvi  «ar,  8",  14". 4.  s.  pr.       |  y  Cent.,  dup„  3".i.  3".i,  i".4  j 

'913 >6  lEph  ijl 
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MEAN  PLACES  OF  STARS,  1913 


WASHINGTON.  JANUARY  o««.248. 


Name  of  Star. 

Magni- 
tude. 

Right  Ascension. 

Annual 
Variation. 

Declination. 

Annual 
1  Variation. 

h 

m         8 

8 

r           f           tt 

tt 

76  Ursflp  Majoris     . 

5.9 

12 

37  46.126 

+2  6322 

+63     II      26.05 

-19.792 

ft  Crucis 

1-5 

12 

42  37717 

3-4810 

-59    12    48.21 

19-733 

1  Octantis    . 

54 

12 

45  43.33* 

5-9377 

-84   39      3.86 

19.624 

31  Comae 

5.1 

12 

47  2771 1 

2.9241 

+28      0   50.08 

19.642 

32  H.  Camelop.  seq,        .  f 

5.3 

12 

48  28.663 

0.4348 

+83  53     8.80 

19-583 

n  Centauri    . 

4.3 

12 

48  36.810 

+3.3122 

-39  42  21.25 

-19-632 

t  Ursae  Majoris  {Alioth) 

1.7 

12 

50  12.343 

2.6487 

+56  25  54.77 

19-579 

d  Virginis 

37 

12 

51    13225 

3.0207 

+  3  52  12.21 

19.607 

a  Canum  Venat.  seq,     .  f 

2.9 

12 

51  57.614 

2.8109 

+38  47  16.91 

19.484 

d  Muscse 

3.6 

12 

56  15.966 

4.0698 

-71     4  47.27 

19.476 

e  Virginis 

3.0 

12 

57  50.768 

+2.9865 

+11  25  35.54 

-19.396 

0  Virginis     .                  .  f 

4-4 

13 

5  26.622 

3.1031 

-  5     4  29.18 

19.274 

43  Comae 

4.3 

13 

7  48.908 

2.8027 

+28  19     8.22 

18.296 

20  Canum  Venaticorum . 

4.7 

13 

13  38.665 

2.6959 

+41     I  49.62 

19.005 

y  Hydrae 

3.3 

13 

14  11.316 

3.2551 

-22  42  45.99 

19.057 

I  Centaari    . 

2.9 

13 

15  42.018 

+3.361 1 

-36  15  1318 

-19058 

C*  UrsaeMaj..     (Mizar)  t 

2.4 

13 

20  25.561 

2.4225 

+55  22  46.08 

18.853 

C  Ursae  Majoris 

4.0 

Jar  +  0.957 

•          •          • 

J*  -12.68 

... 

a  Virginis      .      (Spica) 

1.2 

13 

20  36.462 

3.1568 

-10  42  26.80 

18.851 

Groombridge  2001 

6.1 

13 

23  54.818 

1.5241 

+72  50  34.83 

18.736 

70  Virginis     . 

5-2 

13 

24  10.491 

+2.9340 

+14  14  35-39 

-19.293 

K  Octantis    . 

5.6 

13 

26  38.29* 

9.0487 

-85  20  27.65 

18.654 

C  Virginis 

3.4 

13 

30  15.517 

30544 

-  0    9     4.89 

18.472 

17  H.  Canum  Venat. 

50 

13 

30  54.845 

2.6819 

+37  37  40.50 

18.493 

€  Centauri    . 

2.6 

13 

34  22.008 

3.7791 

-53     I  28.29 

18.410 

m  Virginis 

5.2 

13 

37     2.620 

+3.1450 

-  8  15  51.60 

-18.243 

r  Bootis 

4-5 

13 

43     7'^^7 

2.8508 

+17  53  23.87 

18.024 

Tf  Ursae  Majoris  (Alkaid) 

1-9 

13 

44     6.869 

2.3682 

+49  44  4970 

18.035 

89  Virginis 

51 

13 

45     8.470 

32537 

-17  42     4.08 

18.014 

C  Centauri    . 

3.1 

13 

50     6.321 

3.7247 

-46  51  38.05 

17.840 

17  Bootis 

2.8 

13 

50  32.541 

+2.8567 

+18  50    0.44 

-18.122 

0  Apodis      ,         .         .  t 

var. 

13 

56  48.740 

5.7339 

-76  22  38.74 

17.527 

r  Virginis     . 

4-3 

13 

57  13.063 

3.0512 

+  I  57  54.58 

17.509 

II  Bootis 

6.1 

13 

57  13.843 

2.7216 

+27  48  22.91 

17.475 

/3  Centauri    . 

0.9 

13 

57  40.409 

4.2041 

-59  57  13.57 

17.494 

TT  Hydrae 

3-5 

14 

I  24.806 

+3.4089 

-26  15  49.42 

-17.444 

0  Centauri    . 

2.3 

14 

I  33.440 

3-5190 

-35  56  32.60 

17.816 

a  Draconis   . 

3.6 

14 

2     2.056 

1.6243 

+64  47  29.04 

17-259 

d  Bootis       .         . 

4.8 

14 

6  25.915 

2.7371 

+25  30  11.88 

17.150 

K  Virginis     . 

4.3 

14 

8  15.168 

+3.1966 

-  9  52     9.18 

16.856 

4  Ursae  Minoris     . 

50 

14 

9  10.177 

-0.2845 

+77  57  22.56 

—16.920 

I  Virginis     . 

4.2 

14 

II  27.022 

+3-1422 

-  5  35     8.77 

17.265 

a  Bootis        ,{Arcturus) 

0.2 

14 

II  41.559 

2-7355 

+19  38     5.69 

18.830 

S  Octantis    . 

4.1 

14 

12  50.81* 

9.2252 

-83  16  13.94 

16.785 

A.  Bootis 

4-3 

14 

13     4.673 

2,2832 

+46  29  14.69 

16.609 

A.  Virginis     . 

4.6 

14 

14  23.949 

+3  2405 

-12  58  16.02 

-16.676 

2  Librae 

6.3 

14 

18  44.583 

3.2234 

-II   19     1.72 

16.550 

6  Bootis 

4.1 

14 

22   14.156 

+2.0433 

+52  15     9.03 

-16.713 

32  H.Cam.,  star  5^.8,  2i".6,  n.pr. 

evil 

'ginis 

.comp.9".7". 

I,  n.pr. 

d  A 

.pedis,  var.  irreg. 

5™.5-6».6 

a  Can.Ven.,  star  5™,  i9".8,  s.  pr. 

C  Ur 

s.  Maj.,  star  Alcor 

4"*.o.  f. 

r9'.2, 

222"  n. 
[Eph  13I 

MEAN  PLACES  OP  STAE8,  1913.  243 

WASHINGTOSJ,  JANUARY  o'.J48. 


WSi'^X^  9".  4"5  •■  '■  I  *  Librse,  var.,  a'.ij,  4".8-6-.a  [  f  Lupi.  binaiy  3"  7,  i~.g,  0 
«ia,comp.  5".i,3".8ii.pr.  /i  Bo6tis,Btar6*.7,  to8"  s.  |  C  Cor.  Bor.,  comp.,  6".o,6" 
I  I  pr. 

ap..  o».j.  i".j-.  compuiiDii  a.  pr.    Th*  podtlon  given  )i  th»l  ol  «»  cental  tJl  aniXVv  •*  «« ' 
■  ■mpMel^nmain  tobcap^Hcd  tondtm  tDlhepcHlticiniol  UieiUn. 
IBph  ij] 
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MEAN  PLACES  OF  STARS,  1913. 

WASHINGTON,  JANUARY  o<a48. 


Name  of  Star. 


12  H.  Draconis 
e  Serpentis  . 
C  Ursae  Minoris     . 
/3  Trianguli  Australis 
A.  Librae 

y  Serpentis  . 
TT  Scorpii 
€  Coronae  Borealis 
^  Scorpii 

6  Draconis   . 

fi  Scorpii 
K  Herculis    . 
^  Herculis    . 

Groombridge  2320 
6^  Apodis 

d  Ophiuchi  . 
(T  Coronae  Bor.  seq, 
19  Ursae  Minoris 
y^  Normae 
e  Ophiuchi  . 

tr  Scorpii 
r  Herculis    . 
y  Herculis    . 
17  Ursae  Minoris 
y  Apodis 

CD  Herculis    . 

7  Draconis 
flf  Scorpii 
fi  Herculis 
\  Ophiuchi  . 

A  Draconis   . 

r  Scorpii 

(T  Herculis    . 

C  Ophiuchi  . 
24  Scorpii 

C  Herculis    . 

a  Trianguli  Australis 

7  Herculis    . 

Groombridge  2377 
€  Scorpii 

49  Herculis    . 

e^  Arae 

K  Ophiuchi  . 

e  Ursae  Minoris 
30  Ophiuchi  . 

s  Herculis  . 
d  Herculis  . 
?7  Ophiuchi  . 

/y  Scorpii,  comp.  5".i,  13". 311 
K  Herculis,  star  6".5,  29". 7  n. 
d  Cor.  Bor.  comp.  6^.7,  4".6  s 


(Aniares 


t 
t 


t 


t 


t 
t 

t 


t 


t 

f. 
f. 


Ma^ni 
tude. 


Right  Ascension. 


h      m         s  s 

5.1  15  45  20.240  +0.9067 

3.8  15  46  28.671  +2.9882 
4.3  15  47   8.506  -2.2076 

3.0  15  47  27.977  +5.2554 

5.1  15  48  16.841  3.4771 

3.9  15  52  26.028  +2.7696 

3-0  15  53  35147  3.6234 

4-2  15  53  59079  2.4822 

2.5  15  55  II. 162  3.5420 

4.1  16    o  15.491  1.12x4 

2.9  16    o  22.506  +3.4832 

5.3  16    4     8.817  2.7050 

4.3  16     6     1.705  1.8897 

5.4  16  6  4.861  0.1520 
4.8  16     7  18.308  8.8468 

3.0  16     9  47.090  +3-1413 

5.8  16  II  25.205  +2.2458 

5.5  16  13  17.411  -1.7508 

4.1  16  13  19.306  +4.4713 

3.3  16  13  42.983  3.1717 

3.1  16  15  53.855  +3.6413 

3.9  16  17     7.543  1.8030 

3.8  16  18  4.894  +2.6454 
5.0  16  20     1.903  —1.7927 

3.9  16  20    4.215  +9.0960 

4.5  16  21  23.798  +2.7617 
2.9  16  22  48.659  0.8075 

1.2  16  24  4.226  36738 
2.8  16  26  28.722  2.5774 

3.8  16  26  31.459  +3.0238 

5.0  16  28     8.844  -O.I305 

2.9  16  30  27.824  +3.7293 
4.2  16  31  17.882  1.9334 
2.7  16  32  21.991  3.3006 
5.0  16  36  32.353  3.4664 

3.0  16  38     0.373  +2.26x3 

1.9  16  39  26.462  6.3218 

3.6  16  39  54761  2.0557 
4.9  16  43  38.797  11371 

2.4  16  44  31.509  3.8794 

6.4  16  48      7.162  +2.7301 

4.2  16  52  38.664  4.7706 
3.4  16  53  32.962  +2.8381 
4.4  16  54  50.519  -6.2642 
5.0  16  56  28.348  +3.1628 

3.9  16  56  57.627  +2.2945 

5.3  16  58  23.568  2.2120 
2.6  17      5   23.200  +3-4373 

6  Scorpii,  star  8™,  20"  pr. 

77  Draconis,  comp.  8™,  5".4  s.  f 

a  Scorpii,  comp.  7™,  3".2  pr. 

[Eph  13J 


Annual 
Variation. 


Declination. 


ff 


+62    52       5.37 

+  4  44  20.67 
+78  3  45.33 
--63  9  47.51 
-19  54  28.28 

+15  56  41.73 
-25  51  51.93 

+27  7  45-05 
-22  22  29.55 

+58  47  50.44 

-19  34  4.95 
+17  16  40.34 

+45  9  45.21 
+68  2  21.02 
-78  28  42.43 

-  3  28  15.58 

+34  4  43.24 
+76  5  49.07 

-49  56  35  08 

-  4  28  52.15 

-25  23  5.52 
+46  31  12. II 
+19  21  24.19 

+75  57  22.43 
-78  42  13.33 

+14  13  58.43 
+61  42  39.21 
-26  14  23.10 
+21  40  42.39 
+  2  10  25.03 

+68  57  22.98 
-28  2  1 1,01 

+42  36  56.94 
-10  23  29.88 
-17  34  28.27 

+31  45  35.38 
-68  52  9.73 

+39  5  13.57 
+56  56  13.47 
-34  8  10.77 

+15  7  985 
-53  I  40.72 

+  9  30  34-34 
+82  10  55.32 

-45  3436 

+31  3  13.97 
+33  41  36.79 
-15  37  4-72 


Annual 
Variation. 


ff 


-H.181 
10.959 
10.984 

11-365 
10.943 

-11.879 

10.553 
10.542 

10.420 

9.664 

—10.022 
9730 
9.526 

9507 
9.520 

-  9.417 
9.217 
8.992 
9.061 
8.929 

-  8.834 
8.670 
8.587 
8.217 

8.549 

-  8.420 
8.190 
8.176 
7.980 
8.030 

-  7.785 
7.669 

7.540 

7.457 

7.144 

-  6.629 

6.951 
6.956 

6.494 

6.746 

-  6.198 
5.823 
5-742 
5-623 

5-561 

-  5-421 

5-333 

-  4.640 


X  Ophiuchi,  comp.  6™,  i".  2  n.  f. 
C  Herculis,binary,3™o.6™.o.  i". 
V  Oph.,  binary,  3"».2,3"».7,o".5 
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WASHINGTON.  JANUARY  od.248. 


Name  of  Star. 


Y  Scorpii 
C  Draconis  . 
a  Herculis  .  .  t 
6  Herciilis  .  .  f 
n  Herculis 

59  Apodis  (G.) 

d  Ophiuchi  . 

yy  Herculis    . 

fi  Arae 

h  Ophiuchi  . 

(T  Ophiuchi  . 

6  Arae 
a.  Arae 
\  Herculis    . 
\  Scorpii 

fi  Draconis  . 

a  Ophiuchi  . 

H  Serpentis  . 

I  Herculis  . 

7  Pavonis  . 

oj  Draconis  . 

§  Ophiuchi  . 
1^  Scorpii 

II  Herculis  . 

^  Draconis  .         .         .  f 

Y  Ophiuchi  . 
89  Herculis    . 

h  Draconis  . 
d  Herculis    . 

35  Draconis   . 

Y  Ophiuchi  . 
^  Herculis    . 

Y  Draconis   . 
67  Ophiuchi  . 

e  Arse 

Y  Sagittarii  . 
d  Ursae  Minoris 

70  Ophiuchi  .         .         .  f 
72  Ophiuchi  . 
X  Octantis    . 

o  Herculis    . 
/i  Sagittarii  . 
17  Sagittarii  . 
Groombridge  2533 

36  Draconis   . 

S  Sagittarii  . 
17  Serpentis  . 
f  Sagittarii  . 

a  Herculis,  var.  irreg.,  3™.  1-3^.9, 
dup.  comp.  6",  4".6  8.  f. 


Magni 
tude. 


3-4 
3.2 
var, 

3-2 

3-4 

5-9 

3.4 

5.4 
2.8 

4.3 

4.4 

3.8 
3.0 

4.5 
1-7 

3.0 
2.1 

3.6 
3.8 
3.6 

4-9 
2.9 

3.x 

3.5 
4.9 

3.7 

5.5 

3-9 
4.0 

50 

3.5 
3.8 

2.4 
3-9 
3.9 

3.1 

4.4 
4.1 

3-7 
5-2 

3.8 
4.0 

3.2 

5-4 
50 

2.8 

3.4 
2.0 


Right  Ascension. 


m 


7  5  55.150 

7  8  31.967 
7  10  40.792 

7  II  27.443 
7  12  0.962 

7  15  10.247 

7  16  39893 
7  17  24.194 

7  18     3.901 

7  21     3.304 

7  22  11.850 

7  23  14.415 

7  25  6.842 

7  27  13.326 

7  27  41.949 

7  28  27.976 

7  30  53.722 
7  32  36.210 

7  37  0.552 
7  37  11.394 

7  37  27.557 
7  39  10.462 

7  41  29.973 

7  43  3.184 
7  43  28.955 

7  43  31.784 

7  51  54.627 

7  52  1.532 

7  53  16.149 

7  53  20.560 

7  54  14.187 

7  54  23.052 

7  54  35.147 
7  56  17.282 

7  59  51.487 

8  o  13.074 
19.30* 

3.433 
3  13.475 

3  48.95* 

4  8.901 

8  33.595 

II  44.457 
8  12  56.388 

8  13  23.769 

8  15  25.460 
8  16  48.436 
8  18  23.829 


Annual 
Variation. 


O 
I 


s 
+  4.2919 

0.1686 

2.7344 
2.4631 

2.0884 

+11. 1578 
3.6816 

2.2428 

4-9805 
36607 

+  2.9756 

5.4053 
4.6326 

2.4240 

4.0708 


+  1.3541 

2.7837 
3.4328 

1.6935 
+  5.8809 

—  0.3544 
+  2.9628 

4.1946 
+  2.3470 

—  1.0746 

+  3.0072 
2.4206 
1.0380 

+  2.0570 

—  2.6903 

+  ,3.3018 
2.3314 

1.3924 
3.0048 

4.6698 

+  3.8519 

—  19.4980 

+  30315 
2.8432 

35-7394 
+  2.3394 
3-5870 
40597 
1.8652 
0.3456 

+  3.8406 
3.1027 

+  3.9815 


Declination. 


// 


Annual 
Variation. 


// 


d  Herculis,    binary,  comp.  8™, 


14    8.  pr. 


-43     7  32.22  -4.992 

+65  49  18.04  4446 

+14  29  19.44  4.251 

+24  56  28.07  4-372 

+36  54  23.79  4-167 

-80  46  50.95  -3-935 

-24  54  48.96  3.803 

-f32  34  44.26  4-751 

-55  26  55.15  3675 

-24     5  46.61  3.527 

+  4  12  54.99  -3.283 

-60  36  45.83  3-321 

-49  48  29.77  3.123 

+26   10  32.09  2.839 

-37      2    28.28  2.843 

+52    21    55.41  -2.741 

-fI2    37    21.20  2.774 

-15    20  40.23  2.451 

+46      3      7.81  2.004 

-64   41       0.84  2.072 

+68  47  53.62  -1.650 

+  4  36  10.42  1. 661 

-40     5  39-28  1.624 

+27  46  15.32  2.230 

+72   II  30.54  1. 711 

+  2  44  21.39  -1-512 

+26     3  47.53  0.702 

+56  53     9.71  0.621 

+37  15  41.23  0.584 

+76  58  30.10  0.339 

-  9  45  49.47  --0.624 

+29  15  23.90  0.509 

+51  29  55.33  0.498 

+  2  56     5.97  0.338 

-50     5  54.59  0.063 

-30  25  33.89  -0.179 

+86  36  51.09  +0.076 

+  2  31     7.96  -1.030 

+  9  33     2.91  +0.369 

-87  39  53.07  0.208 

+28  44  59.46  +0.365 

-21     4  56.87  0.747 

-36  47  18.68  0.874 

+42     7  44.99  1. 130 

22     3.52  1. 196 

51  57.64  +1.314 

55  19.59  0.777 

-34  25  35.54  +^.485 

^  Draconis,  star  6".  i,  3o".4n.  f. 
70  Ophiuchi.  comp.  6",  2".x  a. 


+64 

-29 
-    2 
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MEAN  PLACES  OF  STARS,  1913. 


WASHINGTON.  JANUARY  o^.74B. 


Name  of  Star. 

Magni- 
tude. 

Right  Ascension. 

Annual 
Variation. 

Declination. 

1  Annual 
Variation. 

h      m         8 

8 

0        t        tt 

ft 

109  Herculis  . 

3.9 

18    19    59.4^7 

+    2.5559 

+21    43    45.60 

+1.485 

a  Telescopii 

3.8 

18    20   31365 

4.4501 

-46       I       2.63 

1.724 

\  Sagittarii 

2.9 

18    22    36.101 

+    3-7027 

-25    28    14.78 

1.775 

X  Draconis 

3.7 

18    22    37.666 

-    1.0784 

+72    41    43.00 

1.603 

c  Serpentis 

5.4 

18    25       9.309 

+  3-I2I5 

-   2       2    32.45 

2.161 

I  Aquilae 

4.1 

18    30   28.361 

+  3.2646 

-  8  18  20.46 

+2.342 

C  Pavonis  . 

41 

18    32    52.355 

7.0209 

-71  30  15.08 

2.701 

a  Lyrae       .        (Vega) 

O.I 

18  33  59.569 

2.0314 

•4-38  42     7.61 

3  243 

2  Aquilae    . 

4.7 

18  37  30.671 

3.2866 

-  9     8  11.73 

3.260 

^  Sagittarii 

3-3 

18  40  13.269 

3-7488 

-27     4  51.82 

3-494 

no  Herculis  . 

4.3 

18  41  55.000 

+  2.5803 

+20  27  44.28 

+3.304 

6  Aquilae    . 

4.5 

18  42  33.500 

3-1829 

-  4  50  30.32 

3.678 

\  Pavonis  . 

4.4 

18  44     9.523 

5-5667 

-62  17  18.37 

3.816 

/S  Lyrae                        .  t 

var. 

18  46  52.060 

-f  2.2147 

+33  15  39.82 

4.066 

50  Draconis 

5.4 

18  49  11.264 

-  I. 9189 

+75  19  53.85 

4320 

(T  Sagittarii 

2.1 

18  49  52.234 

+  3.7202 

-26  24  20.71 

+4253 

0  Draconis          .         .  f 

4.8 

18  49  55-178 

0.8882 

+59  16  54.32 

4.355 

0  Serpentis  pr,    ,        .  f 

4.5 

18  51  53653 

2.9822 

•f  4     5  22.62 

4.528 

R  Lyrae       .        .        .  t 

var. 

18  52  41.284 

1.8260 

+43  49  51.59 

4.646 

€  Aquilae    . 

4.2 

18  55  40.413 

2.7221 

+14  56  57.74 

4.741 

y  Lyrae 

3-3 

18  55  41.324 

+  2.2434 

+32  34  10.44 

+4.818 

C  Sagittarii                  .  f 

2.7 

18  57     4.612 

3.8181 

-30    0  19.99 

4.922 

C  Aquilae    . 

3.0 

19     I  24.670 

2  7569 

+13  44    0.26 

5.208 

A.  Aquilae 

3.6 

19     I  37.916 

3-1836 

-  5     0  49.21 

5.243 

a  Coronae  Australis 

41 

19     3  33225 

4.0834 

-38     2  27.86 

5.370 

I  Lyrae 

51 

19     4  H.855 

+  2.1412 

+35  57  47.40 

+5.536 

TT  Sagittarii 

30 

19     4  35-437 

+  3.5690 

-21     9  45.81 

5-539 

X  UrsaeMinoris  . 

6.6 

19     7  25.98* 

—71.1246 

+89     0  39.69 

5.820 

tp  Sagittarii 

4.9 

19  10  12.408 

+  3  6803 

-25  24  27.04 

6.010 

6  Draconis 

3.2 

19  12  32.325 

0.0228 

+67  30  30.54 

6.327 

d  Sagittarii 

5.0 

19  12  32.714 

+  3-5"* 

-19    6  30.81 

+6.223 

0  Lyrae       . 

4-5 

19  13  20.864 

2.0808 

+37  58  41.91 

6.313 

G?  Aquilae    . 

51 

19  13  43972 

.    2.8159 

+11  26  16.05 

6.353 

K  Cygni 

4.0 

19  15     5.579 

+  1-3879 

+53  12  27.20 

6.573 

r  Draconis 

4.6 

19  17  14.079 

-  i-»344 

+73  II  39.43 

6.738 

d  Aquilae    . 

3-4 

19  21     6.719 

+  30250 

+  2  56  26.06 

+7.029 

<r  Octantis  . 

5.5 

19  21   19.15* 

96.7422 

-89  13  57.47 

6.963 

/?  Cygni      .         .         .t 

3.2 

19  27  12.750 

2.4189 

+27  46  3464 

7.435 

I  Cygni      . 

3.9 

19  27  30.783 

1.5133 

+51  32  38.51 

7.598 

M  Aquilae    . 

4.6 

19  29  50.389 

2.9312 

+  7  II  37.02 

7.512 

h  Sagittarii 

4.7 

19  31  24.847 

+  3-6532 

-25     4  35.26 

+7.760 

/c  Aquilae 

5.0 

19  32  12.723 

3.2289 

-  7  13  17.58 

7.851 

e  Cygni      . 

4.6 

19  34     6.528 

1.6090 

+50     I     9.03 

8.252 

54  Sagittarii 

5.4 

19  35  44.412 

34389 

-16  29  36.69 

8.086 

/^  Sagittae    . 

44 

19  37     8.468 

2.6939 

+17  16  25.79 

8.213 

15  Cygni 

5.0 

19  41     8.377 

+  2.1640 

+37     8  37.57 

+8.602 

/  Sagittarii 

5.1 

19  41   17.289 

3-5017 

-19  58  15.54 

8.485 

y  Aquilae    . 

2.8 

19  42     7.410 

•f  2.8520 

•fio  24     1.91 

+8.636 

fi  Lyrae,  var.,  12^.9.  3"».4-4«.i, 

e  Sei 

rpentis.  star  5™.4. 22 

".2S.f. 

C  Sag.,  binary  3«.4,  3" 

^6.  o".5 
".7  n.  £ 

star  7™,  46"  8.  f. 

R  Ly 

Tae.  var.,  4e<*.4, 4™.a 

-4»7 

/3  Cygni  star  5^.4,  34 

0  Draco.,  star  7".6,  32".!  n.  pr. 
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JCjtgni,  comp,  8   ,  . , 

VAqoilK,  var.,  f'.iS.  3"-7-4 


Draconis.  comp.,  7».6,  3".i  d. 
CTgai,  rtar  5".o  pr.  19",  370" 


K  Cephei.o 

amp.  B",  ^".3  a.  f.        «  Capricor.,  comp.  g".  3" 
a'CapriCDT.,  4».6     p  Capricor.,  comp.  7".6,  i 
J37"o.                         /SDelphmi.   binary  4-1. 

4,s.L 

c^  Capricor- 

'.81. 

pr,  34*. 

5-.A. 

/3   Capncor 

10"  8. 

y  i>il\ptaTx\,co'ni^.V*V^ 

V"  .T.\ 
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MEAN  PLACES  OF  STARS,  1913 

WASHINGTON.  JANUARY  o««.248. 


Name  of  Star. 


6 1  Cygni^^^. 

V  Aquarii 
Bradley  2777 

3  Piscis  Australis 
C  Cygni 

r  Cygni 
a  Equulei 
(T  Cygni 
6^  Microscopii 
a  Cephei 

I  Capricomi 

I  Pegasi 
y  Pavonis 
C  Capricomi 
g  Cygni 

P  Aquarii 
ft  Cephei 
S  Aquarii 
74  Cygni 
y  Capricomi 

\  Octantis 
B  Pegasi 
II  Cephei 

5  Capricomi 
7t^  Cygni 

pL  Capricomi 

y  Gmis 
16  Pegasi 
79  Draconis 

^  Indi 

20  Pegasi 

a  Aquarii 
I  Aquarii 
20  Cephei 

a  Gmis 

I  Pegasi 

0  Pegasi 

7t  Pegasi 

C  Cephei 

24  Cephei 

6  Aquarii 
a  Tucanae 

V  Octantis 
y  Aquarii 

31   Pegasi 

3  Lacertae 
7t  Aquarii 
<T  Aquarii 

r  Cygni,  comp.  7"*,  o 


t 


t 
t 


t 


Hasni< 
tude. 


6.3 

5-9 
5.6 

3-4 

3.8 

41 

4.3 

4-9 
2.6 

4.3 
4.2 
4-3 
3.9 
5-3 

3.1 

3-3 
4.8 

5.1 
3.8 

5-4 

2.5 
4.8 

3.0 
4.3 

5.2 
3-2 
50 
6.6 

4.7 

57 
3-2 
4.4 

5-4 
2.2 

4.0 

3.7 
4-4 
3.6 

50 

4.3 
2.9 

5.7 
4.0 

4.9 
4.6 
4.6 

4.9 


Ri£ht  Ascension. 


h  m    s 

^oc  +1.552 

21  4  51367 

21  7  15.766 

21  8  7.953 

21  9  13.967 

21  II  19.060 

21  II  28.509 

21  13  59.882 

21  15  11.909 

21  16  30.283 

21  17  24.275 

21  18   3.768 

21  19  15.867 

21  21  42.171 

21  26  14.290 

21  26  58.803 

21  27  32.588 

21  33  7.307 

21  33  27.678 

21  35  16.367 

21  37  41.405 

21  39  54.768 

21  40  39.063 

21  42  14.441 

21  43  34.681 

21  48  33.249 

21  48  39.850 

21  49   6.168 

21  51  46.372 

21  56  42.665 

21  56  51.027 

22  I  18.967 
22  I  44.392 
22  2  21.830 
22  2  45.301 

22  2  57.611 

22  5  48.698 

22  6   7.346 

22  7  50.053 

22  8   8.254 

22  12  14.626 

22  12  32.956 

22  15  19.18* 

22  17   9.789 

22  17  14.148 

22  20   8.213 

22  20  50.036 

22  26   2.682 


Annual 
Variation. 


+3.2702 

-I. 1379 

+3-5638 

2.5520 

+2.3939 
2.9993 

2-3547 
3.8454 
I -435 1 

+3.3444 
2.7740 

5.0033 

3.4306 

2.2125 

+3.1600 
0.7867 

3.1958 
2.4032 

3-3275 

+95556 
2.9461 

0.8888 

3.3144 
2.2143 

+32733 
3-6418 

2.7283 

0.7198 

4.6112 

+2.9222 
3.0821 
3.2428 
1.8226 
3.7946 

+2.7913 
30267 
2.6625 
2.0778 
1.1582 

+3.1674 

4.1365 
12.4294 

30992 
2.9529 

+2.3553 
3.0638 

+3.1773 


Declination. 


Annual 
Variatioii. 


// 


Jtf  -15.85 

-II  43    27.91 

-^77  46  25.54 

-27  58  29.12 

+29  52  10.32 

+37  40  24.93 

+  4  53  15.46 

+39  I  47.04 

-41  10  40.42 

+62  13  0.09 


-17 
+19 

-65 
-22 

+46 

-  5 
+70 

-  8 
+40 

-17 

-83 

+  9 
+70 

-16 

+48 

-13 

-37 
+25 
+73 
-57 


12 

25 

45 

47 

9 

57 
10 

14 
I 

3 

7 
28 

54 
31 
54 

57 
46 
30 

17 
8 


+12  42 
-  o  44 
-14  17 
+62  21 
-47  22 


+24 

+  5 
+32 

+57 
+71 

-  8 
-60 
-86 

-  I 
+11 


55 
46 

45 
46 

54 

13 
41 
24 
49 
45 


20.19 

54-44 
38.69 

19.31 
23.89 

16.06 

43.11 
41,49 

20.11 

20.57 

12.22 

32.30 

38.31 
21.23 

24.03 

42.80 
28.49 

55.71 

25.97 

38.19 

9.86 

34.29 

31.91 
39.12 

58.67 

11. 15 
10.25 

3-43 
19.83 
44.78 

0.55 
36.46 

39.46 

33.54 
59-21 


+51  47»  34.42 
+  o  56  7.89 
-II  7  24.32 


n 


g  Cygni,  star  6™.7  f.  io»,  420"  s. 


8  pr.  )ff  Cephei.  stars™,  13". 38.  pr.       A.  Octantis,   binary  5 


3".2n.f. 


+ 
-5. 


14.466 
[4.646 
4.562 

4-673 

5.290 

4.781 
5.016 

5.088 

5.207 

5.212 
5.310 
6.099 

5.471 
5.806 

5.731 

5.777 
6.045 

6.095 

6.162 

:6.29i 
6.416 
6.546 
6.235 

6.597 

6.839 
6.823 
6.870 
7.005 
4.640 

7.167 

7.415 
7.374 
7.514 
7.305 

7.509 
7.644 

7  603 

7.703 
7.708 

7.852 
7.848 
8.065 
8.077 
8.071 

7.984 

8.197 

8.359 

8».o^ 
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MEAN  PLACES  OF  STARS,  1913. 

WASHINGTON.  JANUARY  o'.948. 


~t^              Name  of  Star. 

Magni- 
tude. 

3.8 

Right  Ascension. 

Annual 
Variation. 

Declination. 

m  a  Laccrtae  . 

h 
22 

m         s 
27   42.328 

s 
+2.4677 

0 

+49 

50     5.60 

'«  t/Aquarii   . 

5-3 

22 

29    56.159 

3.2854 

-21 

9  15.56 

mta6  B.  Cephei 

5.7 

22 

30  44.973 

1.0655 

+75 

46  40.83 

■  If  Aquarii    . 

4.1 

22 

30   53.171 

3.0833 

-  0 

33  58.29 

■  10  Lacertse  . 

4-9 

22 

35  21.347 

2.6886 

+38 

35  49.70 

I   f  Piscis  Australis 

4.2 

22 

35  50.755 

+3.3231 

-27 

29  52.31 

■   C  P^^i 

3.6 

22 

37     7.360 

2.9914 

+10 

22  36.72 

■  fi  Octantis  . 

4.3 

22 

37  13.726 

6.3348 

-81 

50  17.38 

1  fi  Gniis 

2.2 

22 

37  28.656 

3.5969 

-47 

20  23.92 

■   7  Pegasi 

31 

22 

38  55.329 

2.8090 

+29  45  56.98 

1  \  Pegasi 

41 

22 

42  20.335 

+2.8868 

+23 

6  27.18 

1   f  Gniis 

3-7 

22 

43  18.282 

3.6391 

-51 

46  28.29 

B  r  Aquarii    . 

4-2 

22 

44  59.240 

3.1793 

-14 

3     7.23 

1  in  Pegasi     . 

3.7 

22 

45  48.176 

2.8930 

+24 

8  30.97 

1    I  Cephei 

3.7 

22 

46  34.797 

2.1276 

+65 

44  33.37 

1    \  Aquarii    . 

3.8 

22 

48     4.589 

+3.1311 

-  8 

2  34-12 

1    p  Indi 

6.1 

22 

48  37.089 

4.2183 

-70 

32  19.58 

^  Aquarii    . 

3-5 

22 

50     2.062 

3.1865 

-16 

17     1.49 

ff  Pisc.Aust.(Fcwia/^ti/) 

1.3 

22 

52  50.766 

3-3214 

-30 

5     1.07 

0  Andromedse 

3.6 

22 

57  54.897 

2.7542 

+41 

51   29.47 

fi  Pegasi                       .  t 

var. 

22 

59  33.287 

+2.9050 

+27 

36  38.27 

ff  Pegasi      .  (Markab) 

2.6 

23 

0  25.557 

2.9862 

+14 

44  13.07 

55  Pegasi 

4-7 

23 

2  37259 

3.0208 

+  8 

56  21.32 

c*  Aquarii    . 

3.8 

23 

4  48.568 

32023 

-21 

38  41.69 

jr  Cephei                       .  t 

4.6 

23 

5     7.637 

I .8989 

+74 

55     1.30 

I  Gniis 

41 

23 

5  26.294 

+3.4079 

-45 

43     5.50 

59  Pegasi 

5.2 

23 

7  20.609 

3.0277 

+  8 

14  51.07 

5  Cassiopeise  (Heis)    . 

5.6 

23 

9     5.382 

2.8780 

+56 

41    16.57 

4  Aquarii    . 

4.4 

23 

9  49.021 

3.1073 

-  6 

31     5.56 

f  Aquarii    .                  .  t 

4-5 

23 

II   20.087 

3.1450 

-  9 

33  42.35 

y  Tucanae  . 

4.1 

23 

12  21.473 

+3.5208 

-58 

42  47.47 

y  Pisciura  . 

3.8 

23 

12  39.294 

3.1094 

+  2 

48  24.38 

y  Sculptoris 

4.5 

23 

14     7.705 

3.2453 

-33 

0  22.21 

0  Cephei     .                  .  t 

4.9 

23 

15     2.863 

2.4509 

+67  38     7.35 

T  Pegasi 

4.6 

23 

16  19.722 

2.9655 

+23 

15  50.17 

M  Aquarii    . 

4-2 

23 

18  24.149 

+3.1533 

-20 

34  32.58 

4  Cassiopeia^ 

5-2 

23 

20  57.991 

2.6496 

+61 

48  18.21 

V  PtgaLsi     . 

4.6 

23 

21     2.105 

2.9903 

+22 

55  29.78 

ic  Piscium  . 

4-9 

23 

22  28.358 

3.0752 

+  0 

46  45.32 

9  Pisaum  . 

4.4 

23 

23  33.250 

3.0419 

+  5 

54     3.73 

70  Pegasi      . 

4-7 

23 

24  45.210 

+3.0320 

+  12 

16  49.72 

39  H.  Cephei 

5.6 

23 

27  45.157 

-0.2454 

+86 

49  39.43 

fi  Sculptoris 

4-5 

23 

28  18.557 

+32252 

-38 

17  58.85 

72  Pegasi  (mean) .         .  f 

5.2 

23 

29  38.045 

2.9706 

+30 

50  42.42 

^  Andromedae 

4.0 

23 

33  18.116 

2.9276 

+45 

59  12.25 

I  Andromedae 

4.3 

23 

33  51.928 

+2.9343 

+42 

47  10.90 

t  Piscium  . 

4-3 

23 

35  28.488 

3.0843 

+  5 

9  16.79 

y  Cephei     . 

3.4 

23 

35  46.103 

+2.4372 

+77 

8  48.46 

fi  Begasi,  var.  irreg..  2"*.2-2"* 
w  Cephei,  comp.  7"*,  o".9  n.  f 
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Annual 
Variation. 

// 

8.456 

8.363 

8.545 
8.496 

8.683 
+  18.698 

8.: 
8.: 
8.: 

8.; 


+18. 

8. 

8. 

[8. 

8. 


.735 

.754 

.734 
.767 

897 

875 

949 

963 
.900 


9.102 

9.135 

9.093 
9.020 

9.305 

9.488 

9.333 
9.408 

9.508 

9.441 

9.449 
9.523 
9.851 

9.373 
9.590 

9.674 
9.640 

9.580 

9.679 
9.671 

9.627 
9.746 

9.787 
9.685 

9.752 

9.845 
9.868 

9.860 

9.861 

9.490 

9.915 

9.495 
+20.091 


^  Aquarii,  star  8". 5, 49 
o  Cephei,  comp.  8™,  2' 

(Eph  13J 


.4  n.pr. 
9  s.  pr. 


72  Pegasi,  6™.o,  6"*.o,  ©".4 
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MEAN  PLACES  OF  STARS,  1913 


WASHINGTON.  JANUARY  o««.248. 


Name  of  Star. 

Magni- 
tude. 

Right  Ascension. 

Annual 
Variation. 

Declination. 

Annual 
Variatian. 

h 

m         s 

s 

0 

r 

n 

n 

K  Andromedae 

4-3 

23 

36      7.144 

+2.9469 

+43 

51 

7.48 

+I9.9«3 

co'Aquarii 

4.6 

23 

38    12.692 

3.I129 

-15 

I 

33.33 

19-893 

^•^Aquarii     . 

5.3 

23 

39  41439 

3.1146 

-18 

45 

35.77 

19.961 

^  Andromedae 

5.1 

23 

41  43112 

2.9631 

+45 

56 

13.69 

19.974 

41  H.  Cephei 

5-0 

23 

43  44.573 

2.8483 

+67 

19 

23.95 

19.986 

d  Sculptoris 

4.6 

23 

44  23.729 

+3.1281 

-28 

36 

42.35 

+19.866 

;^^Octantis    . 

51 

23 

47     1. 961 

3.6221 

-82 

30 

8.43 

20.002 

^  Pegasi 

5.2 

23 

48     3.588 

3.0479 

+18 

38 

13.48 

19.979 

p  Cassiopeiae 

4.8 

23 

50     1.785 

2.9808 

+57 

0 

55.37 

20.028 

Groombridge  4163 

6.6 

23 

50  34-945 

2.8781 

+73 

55 

34.13 

20.024 

G?  Pisdum     . 

4.0 

23 

54  50.579 

+3.0794 

+  6 

22 

54.19 

+19-933 

e  Tucanae     . 

4.7 

23 

55  24.185 

3-1405 

-66 

3 

39.16 

20.034 

30  Pisdum 

4.7 

23 

57  29.905 

3.0772 

-  6 

29 

51.23 

20.007 

2  Ceti 

4.6 

23 

59  17.038 

+3.0754 

-17 

49 

13.35 

+20.033 

NORTHERN  CIRCUMPOLARS. 


43  H.  Cephei 

I 

» 

4.5 

0 

56  38.823 

+   7.5880 

+85 

47  27.59 

+19.432 

a  Ursae  Minoris  (Polaris) 

2.1 

I 

28  19.01* 

28.0572 

+88 

50  29.36 

18.578 

Groombridge  750 

6.7 

4 

8  52.234 

17.5460 

+85 

19  32.98 

9.386 

Groombridge  944 

6.4 

5 

33  57.736 

18.7532 

+85 

9  21.38 

+  2.268 

51  H.  Cephei 

5.3 

7 

0    7.12* 

29.2898 

+87 

II   16.00 

-  5.233 

Groombridge  11 19 

7.0 

8 

II  46.151 

+61.2112 

+88 

53  44.41 

-10.883 

I  H.  Draconis 

4.6 

9 

24  46.516 

8.8162 

+81 

42  44.16 

15.648 

30  H.  C^melop. 

5-3 

10 

20  34.492 

7.6025 

+83 

0     6.83 

18.179 

Bradley  1672 

6.3 

12 

14  26.979 

+  0.3471 

+88 

10  55.87 

19.948 

Groombridge  2283     . 

7.2 

15 

4  59.30* 

—19.6650 

+87 

34     6.01 

»3.83i 

€  Ursap  Minoris 

4.4 

16 

54  50.519 

-  6.2642 

+82 

10  55.32 

-  5.623 

tf  Ursae  Minoris 

4-4 

18 

0  19.30* 

19.4980 

+86 

36  51.09 

+  0.076 

X  Ursae  Minoris 

6.6 

19 

7  25.98* 

7 1 . 1 246 

+89 

0  39.69 

5  820 

76  Draconis 

5-7 

20 

48  57.123 

4.1464 

+82 

12  35.90 

13.500 

39  H.  Cephd 

5.6 

23 

27  45.157 

-  0.2454 

+86 

49  39.43 

+19.868 

SOUTH 

ERI 

^   CIRCUM 

POLARS. 

4  Octantis  (G.)     . 

5.6 

I 

42  17.46* 

-  3.8020 

-85 

12  33.92 

+18.110 

31  Mensf*i  (G.) 

6.2 

5 

47     1.50* 

11.6895 

-84 

49  51.91 

+  1.220 

7  Octantis  (G.)     . 

6.4 

7 

17  41.19* 

20.1724 

-86 

53  40.29 

-  6.661 

C  Octantis    . 

5.4 

9 

9  30.42* 

8.0876 

-85 

18  58.68 

14.708 

7  Octantis    . 

6.3 

10 

59  56.70* 

-  0.3494 

-84 

7  33.14 

19.366 

t  Octantis    . 

5.4 

12 

45  43.33* 

+  5.9377 

-84 

39     3.86 

-19.624 

d  Octantis    . 

4.1 

14 

12  50.81* 

9.2252 

-83 

16  13.94 

-16.785 

X  Octantis    . 

5-2 

18 

3  48.95* 

35.7394 

-87 

39  53.07 

+  0.208 

(X  Octantis    . 

5-5 

19 

21   19.15* 

96.7422 

-89 

13  57.47 

6.963 

V  Octantis    . 

5.7 

22 

15  19.18* 

[Eph  13] 

+12.4294 

-86 

24  39.46 

+18.065 
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FEBRUARY,  1913. 


APPARENT  PLACES  OF  CIRCUMPOLAR  STARS 
FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


48  H.  Cephei. 

Mag.  4.5 

a  Urse  Xinorlt. 

{Polaris.) 
Mag.  2.1 

C^foombxidce  750. 

Mag.  6.7 

Oroombridce  944. 

Mag.  6.4 

51  H.  Ceybttl. 

Mag.  5.3 

Mean 
Solar 
Date. 

Right 
Ascen- 
sion. 

Dedina 

tkm 

North. 

Mean 
Solar 
Date. 

Right 
Ascen- 
sion. 

Declina 

tion 

North. 

Mean 

Solar 
Date. 

Right 
Ascen- 
sion. 

Declina. 

tion 

North. 

Mean 

Solar 
Date. 

Right 
Ascen- 
sion. 

Declina- 
tion 
North. 

Mean 
Solar 
Date 

Right 

Aaoen* 

sion. 

Dcdi- 
natim 
North, 

h    ra 

0      / 

h   m 

0      / 

h    m 

0      / 

h   m 

0      / 

h   m 

0    t 

Feb. 

056 

+8547 

00 

Feb. 

I  27 

+8850 

Feb. 

4    8 

+85  19 

0  § 

Feb. 

5  34 

+85    9 

00 

Feb. 

7    0 

+87  II 

gg 

1.2 

s 
23.75 

48.60 

1.2 

s 
33.70 

52.80 

1.3 

s 

56.31 

'  w 

59.40 

1.4 

s 
9.14 

44.26 

14 

36*89 

9  w 

32.31 

2.2 

23.50 

48.52 

2.2 

32.71 

52.77 

2.3 

56.12 

59.56 

2.4 

9.01 

44.50 

2.4 

36.80 

32.60 

3-2 

23.23 

48.42 

3.2 

31.68 

52.72 

3-3 

55.90 

59.71 

3.4 

8.87 

44.75 

3.4 

36.69 

32.91 

4.2 

22.95 

48.32 

4.2 

30.59 

52.66 

4.3 

55.67 

59.88 

4.4 

8.70 

45.00 

4.4 

36.56 

33.23 

5-2 

22.66 

48.20 

5.2 

29.47 

52.59 

5-3 

55.42 

60.04 

5.4 

8.53 

4526 

5.4 

36.41 

33.56 

6.2 

22.37 

48.05 

6.2 

28.33 

52.49 

6.3 

55.17 

60.18 

6.4 

8.34 

45.51 

6.4 

36.23 

33.8S 

7-2 

22.08 

47.89 

7.2 

27.20 

52.37 

7.3 

54.91 

60.31 

7.3 

8.14 

45.76 

7.4 

36.03 

34.20 

8.2 

21.81 

47.70 

8.2 

26.10 

52.24 

8.3 

54.64 

60.41 

8.3 

7.93 

45.98 

84 

35.79 

34.51 

9.2 

21.55 

47.50 

9.2 

25.04 

52.08 

93 

5436 

60.48 

9.3 

7.70 

46.17 

9.4 

35-53 

34.80 

10. 1 

21.32 

47.29 

10.2 

2405 

51.92 

10.3 

54.09 

60.55 

10.3 

7.48 

46.34 

10.4 

35.27 

35.06 

II. I 

21.09 

47.07 

II. 2 

23.13 

51.75 

11  3 

53.84 

60.58 

11.3 

7.26 

46.50 

11.4 

3500 

35.31 

12. 1 

20.90 

46.86 

12.2 

22.28  i  51.58 

12.3 

53.60 

60.61 

12.3 

7.06 

46.64 

12.4 

34.74  1  35.53 

I 
1 

131 

20.71 

46.67 

13.2 

21.48 

51.42 

13.3 

53.37 

60.64 

13.3 

6.87 

46.77 

13.4 

3450 

35.75 

14. 1 

20.52 

46.49 

14.2 

20.72 

51.27 

14.3 

53.15 

60.68 

14.3 

6.69 

46.90 

14.4 

34.29 

35.96 

151 

20.33 

46.33 

15.2 

19.94 

5114 

15.3 

52.94 

60.74 

15.3 

6.52 

47.04 

15.4 

3410 

36.17 

16.I 

20.13 

46.17 

16.2 

19.12 

51  02 

16.3 

52.73 

60.81 

16.3 

6.36 

47.21 

16.4 

33.91 

36.41 

17. 1 

19.91 

46.02 

17.2 

18.24 

50.92 

17.3 

52.51 

60.89 

17.3 

6.19 

47.39 

17.4 

33.74 

36.67 

18. 1 

19.66 

45.86 

18.I 

17.29 

50.80 

18.3 

5227 

60.99 

18.3 

6.01 

47.59 

18.4 

33.54 

36.94 

I9.I 

19.41 

45.68 

19.1 

16.29 

50.66 

19.3 

52.02 

61.09 

19.3 

5.81 

47.78 

19.4 

3330 

37.22 

20.1 

19.16 

45.47 

20.1 

15.27 

50.50 

20.3 

51.75 

61.15 

20.3 

5.59 

47.97 

20.4 

33.03 

37.50 

21. 1 

18.92 

45 .24 

21. 1 

14.27 

50.31 

21.3 

51.47 

61.20 

21.3 

5.35 

48.13 

21.4 

32.72 

37.78 

22.1 

18.69 

44.98 

22.1 

13.34 

50.09 

22.3 

51.19 

61.20 

22.3 

5.10 

48.28 

22.4 

32.39 

38.03 

23.1 

18.50 

44.71 

23.1 

12.49 

49.85 

23.2 

50.91 

61.19 

23.3 

4.85 

48.38 

23.4 

32.03 

38.25 

24.1 

18.34 

44-44 

24.1 

11.74 

49.60 

24.2 

50.65 

61.14 

24.3 

4.60 

48.46 

24.4 

31.68 

38.44 

251 

18.18 

44.18 

251 

11.07 

49.37 

25.2 

50.41 

61.08 

25.3 

4.38 

48.52 

25.4 

31.33 

38.61 

26.1 

18.04 

43.93 

26.1 

10.45 

49.14 

26.2 

50.18 

61.03 

26.3 

4.16 

48.57 

26.4 

3ix>i 

38.78 

27.1 

17.90 

43.69 

27.1 

9.85 

48.94 

27.2 

49.96 

60.98 

27.3 

3.95 

48.63 

27.4 

30.72 

38.93 

28.1 

17.76 

43.47 

28.1 

9.24 

48.74 

28.2 

49.74 

60.96 

28.3 

3.74 

48.70 

28.4 

30u^3 

39.09 

29.1 

17.62 

43.25 

29.1 

8.58 

48.55 

29.2 

49.52 

60.94 

29.3 

3.54 

48.78 

29.3 

30.15 

39.27 

30- 1 

17.45 

43.02 

30.1 

7.87  ,  48.35 

30.2 

49.29 

60.94 

30.3 

3.34 

48.88 

30.3 

39.85 

39-47 

13.64        +13.60 

49.72       +49.71 

12.29     +12.25 

11.86     +11.82 

20.4a      +20.40 

0^  56*     38V823  1       i»»  28"*    i9».oi 

4»>    8»  52'.234 

5*^33"   57'.736 

yk       qB           yt    ,2 

+850 

47'      2- 

7".59 

1+88*' 

50'     2< 

^''.36 

+85«> 

19'  3: 

2".98 

+850 

9'     2 

i".38 

+87« 

II'    I 

6".oo 

[Bph  X3] 
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APPARENT  PLACES  OF  CIRCUMPOLAR  STARS 
FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


a  H.  Cephei. 

Mag.  4.5 

01  Urtae  Xinoris. 
{PolaH$.) 
Mag.  2.1 

Qfoombridce  7M. 

Mag.  6.7 

Orooxnbridge  944. 

Mag.  6.4 

61  H.  Cephei. 

Mag.  5.3 

Una 
Solu 
Ikte. 

Aacra- 

• 

1 

Dedsm- 

tion 
North, 

Mean 

Solar 
Date. 

Right 

Aifcen- 

sion. 

Declina- 
tion 
North, 

Mean 
SoUr 
Date. 

Right 
Ascen- 
sion. 

Declina- 
tion 
North, 

0      / 

I 

Mean' 

Solar 
Date. 

Right 
Ascen- 
sion. 

DecUna- 

tion 

North. 

Mean 

Solar 
Date. 

Right 
Ascen- 
sion. 

Decli- 
nation 
North, 

h  m 

0      » 

h   m 

0      / 

h   m 

h   m 

0     t 

h    m 

0     1 

Mar. 

056 

+8547 

Mar. 

I  26 

+8850 

Mar. 

4    8 

+85  19 

f  0 

Mar. 

5  33 

-»-85    9 

$0 

Mar. 

7    0 

+87  II 

go 

I.I 

s 
17.62 

WW 

4325 

I.I 

68.58 

48.55 

1.2 

8 
4952 

60.94 

1.3 

s 
63.54 

48.78 

I.- 

s 
30.15 

39.27 

.      2.1 

17^5 

4302 

2.1 

67.87 

48.35 

2.2 

49.29 

60.94 

2.3 

63.34 

48.88 

-^3 

29-85 

39.47 

3^1 

17.28 

42.80 

31 

67.12 

48.15 

3.2 

4905 

60.93 

3-3 

63.13 

48.98 

3  3 

29.55 

3967 

4-' 

17.09  '■  42.56 

4.1 

66.34 

47-94 

4.2 

48.79 

60.92 

4-3 

62.90 

49.09 

4.3 

29.24 

39.88 

5« 

16.90    42.30 

5.1 

65.55     47.72 

5.2 

48.53 

60.90 

5.3 

62.64 

49.19 

5-3 

28.89 

40.09 

6.1 

16.73 

42.02 

6.1 

64.76 

47.47 

6.2 

48.26 

60.86 

6.3 

62.38 

49.28 

6.3 

28.52 

40.30 

7.1 

16.56 

41.73 

7.1 

64.00 

47.20 

7.2 

47.98 

60.82 

7.3 

62.12 

49.36 

7.3 

28.13 

40.49 

8.1 

16.41 

41.42 

8.1 

63.28 

46.92 

8.2 

4770 

60.74 

8.3:61.84 

i 

1 

49.40 

8-3 

27.72 

40.67 

9^1 

16.27 

41.10 

9.1 

62.64 

46.63 

9-2 

47.43 

60.63 

i 
9.3,61.57 

49.43 

9-3 

27.29 

40.82 

10.1 

16.16 

40.78 

10. 1 

62.07 

46.33 

10.2 

47.17 

60.51 

10.3       61.30 

49.44 

10.3 

26.86 

40.94 

II. I 

16.08 

40.45 

II. 1 

61.59 

46.03 

II. 2 

46.93 

60.38 

II.3I  61.04 

49.42 

11-3 

26.45 

41.05 

12.1 

16.00 

40.14 

12.1 

61.18 

45.74 

12.2 

46.70 

60.23 

12.3       60.81 

1 

49.39 

12.3 

26.04 

41.14 

131 

15.93 

39.85 

131 

60.82 

45.46 

13.2 

46.48 

60.10 

1 
13.3;  60.59 

49.36 

13.3 

25.66 

41.22 

14. 1 

15.87 

39.58 

14. 1 

60.46 

45.21 

14.2 

46.29 

59.97 

14.3 

60.38 

49.34 

14.3 

25.31 

41.30 

151 

15.81 

39.32 

15  1 

60.07 

44.97 

15.2 

46.10 

59.87 

15.3 

60.17 

49.33 

15.3 

24.98 

41.39 

16. 1 

15.72 

39.09 

16.1 

59.64 

44.73 

16.2 

45.90 

59.78 

16.2    1  59.97 

49.34 

16.3 

24.66 

41.50 

17.1 

15.63 

38.85 

17.1 

59.15 

44.51 

17.2 

45.69 

.S9.71 

17.2159.76 

49.37 

17.3 

24.33 

41.62 

18. 1 

15.52 

38.60 

18.1 

58.61 

44.27 

18.2 

45.46 

59.64 

18.2 

59.55 

49.40 

18.3 

23.98 

41.76 

19.0 

15.40 

38.32 

19.1 

58.04 

44.02 

19.2 

45.23 

59.56 

19.2 

59.30 

49.43 

19.3 

23.60 

41-90 

lao  1 15.29 

1 

38.01 

20.1 

57.49 

43.72 

20.2 

44.98 

59.44 

20.2 

59.05 

49-44 

20.3 

23.18 

42.04 

21.0 

15.19 

37.69 

21. 1  156.98 

43.42 

21.2 

44.73 

59.30 

21.2 

58.78 

49-42 

21.3 

22.75 

42.15 

22.0 

15.13 

37.35 

22.1  ,56.57 

43.09 

22.2 

44.49 

59.13 

22.2 

58.50 

49.38 

22.3 

22.29 

42.23 

23  0 ;  15.09 

37.01 

23.1 

56.26 

42.76 

23.2 

44.26 

58.94 

23.2 

58.24 

49.30 

23.3 

21.84 

42.28 

24.0  1 15.08 

1 

36.68 

24.1    56.05 

42.44 

24.2 

44.05 

58.73 

24.2 

57.99 

49.20 

24.3 

21.39 

42.31 

^S'C 

15.09 

36.36 

25- 1    55.90 

42.11 

i 
25.2  1  43.86 

58.52 

25.2 

57-77 

49.09 

25.3 

20.96 

42.31 

26.0 

15.09 

36.06 

26.1 

55.79 

41.81 

26.2 

43.68 

58.32 

26.2 

57.56 

48.98 

26.3 

20.57 

42.32 

27.0 

15.10 

35.78 

27.0 

55.69 

41.53 

27.2 

43.52 

58.14 

27.2 

57.36 

48.88 

27.3 

20.19 

42.32 

28.0 

15.10 

35.50 

28.0  55.55 

41.26 

28.2 

43.35 

57.97 

28.2 

57.16 

48.79 

28.3 

19.83 

42.33 

29.0 

1508 

3524 

29.0 

55.37 

40.99 

29.2,43.18 

57.81 

29.2 

56.96 

48.72 

29.3 

19-47 

42.37 

30.0 

15.06 

34.97 

30.0 

55.14 

40.73 

30.2    43.01 

57.65 

30.2 

56.75 

48.66 

30.3 

19.10 

42.41 

310 

15.02 

34.68 

310 

54.87 

40.46 

31.1    42.81 

57.50 

31.2 

56.54 

48.61 

31.3 

18.71 

42.46 

32.0 

14.99 

34.38 

32.0 

54.59 

40.18 

32.1    42.61 

57-34 

32.2 

56.31 

48.56 

32.3 

18.31 

42.51 

13.64     +13.60 

49.65     +49.64 

12.29      +12.25 

11.86     +11.82 

20.43      +20.41 

0*  56»      38*-823 

i^  28"    19* .01 

4^    8»    52».234 

5*"  33"*   57'.736 

7»»    0"      7».i2 

^a.s*'^ 

^7'    2: 

r''.59  1 

+88« 

50'     2< 

)".36    1 

+85  « 

19'  3- 

i".98    1 

+85** 

9'  2 

i".38 

+87* 

>  II'     1 

6".oo 

IBph  13I 
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APRIL,  1913. 


APPARENT  PLACES  OF  CIRCUMPOLAR  STARS 
FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


48  H.  Cephei. 

Mag.  4.5 

€t  Vtsm  Xinorit. 

(Polaris.) 
Mag.  2.1 

Oroombxidce  750. 

Mag.  6.7 

C^foombxidce  944. 
Mag.  6.4 

51  H.  Ce^beL 

Mag.  5.3 

Mean 
Solar 
Date. 

Right 
Ascen- 
sion. 

Declina- 
tion 
North. 

Mean!  Right 
Solar  i  Ascen- 
Date.    «on. 

Declina- 
tion 
North. 

Mean 
Solar 
Date. 

Right 
Ascen- 
sion. 

Declina- 
tion 
North. 

Mean' 
S(dtf 
Date. 

Right 

Asoen- 

sioii. 

Declina- 

tion 
North. 

Meui 

Solar 
Date. 

Right 
Aflcea- 

Decs- 

natka 
No^ 

h    m 

0      / 

h    m 

0      / 

h    m 

0      1 

h    m 

0      / 

h   m 

0    • 

Apr. 

056 

+8547 

Apr.     I  26 

1 

-K88  50 

Apr. 

4    8 

+85  19 

Apr. 

5  33 

+85    9 

mm 

Apr. 

7    0  i+87  II 

1 

I.O 

8 
14.99 

34.38 

s 
1.0   54.59 

40.18 

I.I 

S 
42.61 

57-34 

1.2 

s 
56.31 

W  W 

48.56 

1-3 

s 
18.31 

WW 

42.51 

2.0 

14.96 

34.06 

2.0   54.32 

3987 

2.1 

42.39 

57-16 

2.2 

56.08 

48.49 

2.3 

17.89 

42.56 

3.0 

14-93 

33.74 

3.0 

54.07 

39-56 

3-1 

42.18 

56.97 

3.2 

55.83 

48.41 

3.3 

17-45 

42.60 

4.0 

14.92 

3340 

4.0   53.86 

1 

39.22 

4.1 

41.97 

56.75 

4.2 

55-57 

48.30 

4.3 

17.00 

4262 

5.0 

14.92 

33.06 

5.0   53.73 

38.88 

5-1 

41.78 

56.53 

5.2 

55.32 

48.17 

5-3 

16.52 

42.62 

5.9 

14.95 

32.72 

6.0 

53.68 

38.52 

6.1 

41-59 

56.27 

6.2 

55.07 

48.03 

6.3 

16.05 

42.59 

6.9 

15.01 

32.38 

7-0 

53.70 

38.18 

7-1 

41.41 

56.01 

7.2 

54.84 

47.86 

7.2 

15-59 

42.55 

7.9 

15.09 

32.05 

8.0 

53-80 

3784 

8.1 

41.26 

55-74 

8.2 

54.62 

47.68 

8.2 

15.15 

42.47 

8.9 

15-17 

31.74 

9.0 

53-95 

37.51 

9-1 

41.12 

55.46 

9.2 

54-43 

47.49 

9.2 

14.74 

42.38 

9-9 

15-26 

31.45 

1 0.0 

54.13 

37.22 

10. 1 

41.01 

55-20 

10.2 

54.25 

47-30 

10.2 

14-36 

42.30 

10.9 

15.35 

31.18 

1 1.0 

54.31 

36.94 

II. I 

40.89 

5496 

II. 2 

5409 

47.13 

II. 2 

14.01 

42.22 

1 1.9 

15.43 

30.93 

12.0 

54-45 

36.67 

12. 1 

40.78 

54-74 

12.2 

53.93 

46.98 

12.2 

13.67 

42.16 

13.9 

15.49 

30.69 

130 

54.52 

36.41 

13-1 

40.67 

54.54 

13.2 

53.76 

46.85 

13.2 

13-33 

42.11 

13.9 

15-53 

30.44 

13.9 

54.56 

36.14 

14. 1 

40.54 

54.35 

14.2 

53-59 

46.72 

14.2 

12.98 

42.08 

14.9 

15.57 

30.18 

14.9 

54.56 

3589 

15.1 

40.40 

54.15 

15-2 

53.41 

46.61 

15.2 

12.62 

42.07 

15.9 

15.60 

29.90 

15.9 

54.55 

35-60 

16. 1 

40.24 

53-94 

16.2 

53.21 

46.48 

16.2 

12.23 

42.04 

16.9 

15.66 

29.59 

16.9 

54.57 

35-29 

17.1 

40.08 

53.69 

17.2 

52.99 

46.33 

17.2 

11.81 

41.99 

17.9 

15-73 

29.27 

17.9 

54.67 

3496 

18.1 

39.93 

53.42 

18.2 

52.78 

46.14 

18.2 

11.37 

41.92 

18.9 

15.82 

28.95 

18.9 

54.87 

34-62 

19. 1 

39.80 

53.14 

19.2 

52.57 

45.93 

19.2 

10.92 

41.81 

19.9 

15.95 

28.64 

19.9 

55.16 

34-29 

20.1 

39.69 

52.82 

20.2 

52.38 

45-70 

20.2 

10.50 

4I.6S 

20.9 

16.10 

28.34 

20.9 

55-54 

33-97 

21. 1 

39-60 

52.50 

21.2 

52.22 

45.46 

21.2 

10.10 

41-53 

21.9 

16.26 

28.06 

21.9 

55.97 

33-67 

22.1 

39-53 

52.19 

22.1 

52.06 

45.21 

22.2 

9.72 

41-37 

22.9 

16.42 

27.81 

22.9 

56.42 

33.39 

23.1 

39.47 

51.90 

23.1 

51.93 

44.96 

23.2 

9.37 

41.20 

239 

16.58 

27.57 

23.9 

56.85 

33-12 

24.1 

39.42 

51-63 

24.1 

51.80 

44.74 

24.2 

9.04 

41.06 

24.9 

16.72 

27-34 

24.9 

57-24 

32.87 

25-1 

39.37 

51.37 

25.1 

51.68 

44-53 

25.2 

8.74 

40.93 

259 

16.85 

27.11 

25.9 

57.59 

32.63 

26.1 

39-31 

51.12 

26.1 

51.55 

44.33 

26.2 

8.43 

40.81 

26.9 

16.97 

26.88 

26.9    57.89 

32.38 

27.1 

39-24 

50.88 

27.1     51.42 

44.15 

27.2 

8.1 1 

40.70 

27.9 

17.08 

26.64 

27-9   58.15 

1 

32.12 

28.1 

39.16 

50.64 

28.1     51.27 

43-96 

28.2 

7.78 

40.60 

28.9 

17.19 

26.40 

28.9 

58.41 

31-85 

29.1 

3907 

50.39 

29.1 

51.12 

43.77 

29.2 

7-42 

40.49 

29.9 

17.31 

26.13 

29.9 

58.69 

3 1  56 

30.1 

38.98 

50.13 

30.1 

50.96 

43-57 

30.2 

7-05 

40.38 

309 

17-44 

2585 

30.9   59.01 

31-27 

31. 1 

38.89 

49.85 

31. 1 

50.79 

43.35 

31-2 

6.67 

40.25 

31.9 

17.59 

2557 

31-9;  59.39 

30.97 

32.1 

38.81 

49.56 

32.1 

50.63 

43.10 

32.2 

6.29 

40.10 

13.63      +1359 

49.53    +49.52 

12.29     -♦■ 

12.25 

11.86     -HI.82 

20.43          +20u»I 

0"  56"*    38-.823 

i*»  28™     i9".oi 

^     8™    • 

)2*.234 

5*"  33"    57*.736 

7**    0"        7". 12 

+85** 

47'    2 

7".59 

+88*> 

50'     2i 

9".36 

+85*' 

19'    3 

2".98 

+85*' 

9'    2 

i".38 

-^87« 

'  II' 

i6".oo 

lEph  13I 
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APPARENT   PLACES  OF  CIRCUMPOLAR  STARS 
FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


[        Mag.  4.5 

a  Vnm  Xlnoris. 
(Polofis.) 
Mag.  2.1 

Oroombrldfe  760. 

Mag.  6.7 

Oroombridfe  944. 
Mag.  6.4 

61  H.  Cephei. 

Mag.  5.3 

^^^P^Ib  i 

Ri^t 

Dedina- 

tkm 

NoHk. 

Mean 

Solar 
Date. 

Riffht 
Ascen- 
sion. 

Declina- 
tion 
North, 

Mean 
Solar 
Date. 

Right 
Ascen- 
sion. 

Declina- 
tion 
North, 

Mean 
Solar 
Date. 

Right 
Ascen- 
sion. 

Declina- 
tion 
North, 

Mean 
Solar 
Date. 

Right 
Ascen- 
sion. 

Decli- 
nation 
North. 

ft_        ^   ™ 

0      t 

h   m 

0      / 

h    ni 

0      f 

h    m 

0      f 

h    m 

0     f 

■by'  056 

+8547 

May 

I  26 

+8850 

May 

4    8 

+85  19 

May 

5  33 

+85    9 
It 

May 

659 

+87  II 

■  l9   17-59 

25.57 

1.9 

s 
59.39 

30.97 

I.I 

s 

38.89 

49-85 

I.I 

s 
50.79 

43.35 

1.2 

66.67 

40.25 

Bx9 

17.75 

25.29 

2.9 

59.84 

30.66 

2.1 

38.81 

4956 

2.1 

50.63 

43.10 

2.2 

66.29 

40.10 

Vl-9 

>7.94 

25.01 

3.9 

60.37 

30.35 

3.1 

38.73 

49.25 

3.1 

50.47 

42.85 

3.2 

65.90 

39.92 

■  ^ 

18.13 

24.75 

4.9 

60.97 

30.06 

4.1 

38.67 

48.92 

4.1 

50.33 

42.57 

4.2 

65.52 

39-74 

|s.9 

18.35 

24.5* 

5.9 

61.63 

29.78 

5.1 

38.64 

48.58 

5.1 

50.19 

42.28 

5.2 

65.16 

39.52 

■  M 

18-58 

2428 

6.9 

62.32 

29.52 

6.1 

38.62 

48.25 

6.1 

50.09 

41.98 

6.2 

64.82 

39.30 

■  7^   18.80 

24.09 

7.9 

63.01 

29.29 

7.0 

38.63 

47.93 

7.1 

50.00 

41.68 

7.2 

64.52 

39.06 

■  I9   19.02 

23.91 

8.9 

63.69 

29.08 

8.0 

38.64 

4763 

8.1 

49.93 

41.40 

8.2 

64.25 

38.84 

1^   1923 

23.74 

• 

99 

64.30 

28.87 

9.0 

38.66 

47-34 

9.1 

49.87 

41.14 

9.2 

64.01 

38.62 

P^ 

19.41 

23.57 

10.9 

64.86 

28.68 

1 0.0 

38.68 

47.08 

10. 1 

49.80 

40.89 

10.2 

63.78 

38.43 

|tL9 

19.58 

23.39 

11.9 

65.35 

28.48 

II.O 

38.69 

46.84 

II. I 

49.73 

40.66 

II. 2 

63.55 

38.25 

Il3-9 

19-75 

23.21 

12.9 

65.83 

28.26 

12.0 

38.68 

46.61 

12. 1 

49.65 

40.44 

12.2 

63.31 

38.08 

|<3-9 

19.92 

23.01 

13-9 

66.32 

28.02 

130 

38.65 

46.35 

13.1 

49.56 

40.22 

13.2 

63.04 

37.92 

mm 

20.10 

22.78 

14.9 

66.87 

27.77 

14.0 

38.63 

46.09 

14.1 

49.46 

39.99 

14. 1 

62.75 

37.75 

|l5^ 

20.31 

22.55 

15.9 

67.52 

27.51 

150 

38.61 

45.80 

15.1 

49.35 

39.73 

15.1 

62.43 

37.55 

|li9 

2a56 

22.33 

16.9 

68.25 

27.25 

16.0 

38.60 

45.49 

16. 1 

49.25 

39.44 

16. 1 

62.11 

37.32 

mm 

20.82 

22.12 

17.9 

69.07 

27.0X 

17.0 

38.62 

45.15 

17.1 

49.17 

39.13 

17.1 

61.81 

37.08 

BiIj9    21.09 

21.94 

18.9 

69.96 

26.78 

18.0 

38.66 

44.80 

18.1 

49.10 

38.80 

18.1 

61.52 

36.81 

1*9^9   2 1  38 

21.78 

19.9 

70.86 

26.57 

19.0 

38.71 

44.47 

19.1 

49.05 

38.47 

19.1 

61.27 

36.52 

■1019   21.65 

21.64 

20.9 

71.76 

26.39 

20.0 

38.78 

44.15 

20.1 

49.02 

38.15 

20.1 

61.05 

36.23 

■11.9   21.91 

21.52 

21.9 

72.61 

26.22 

21.0 

38.85 

43.85 

21. 1 

49.00 

37.84 

21. 1 

60.86 

35.94 

■>}.9    22.17 

21.41 

22.9 

73.41 

26.08 

22.0 

38.94 

43.57 

22.1 

48.99 

37.55 

22.1 

60.69 

35.67 

in^9 ,22.40 

21.29 

23.9 

74.17 

25.92 

23.0 

39.01 

43.31 

23.1 

48.98 

37.27 

23.1 

60.52 

35.43 

|>4-9 

22.61 

21.17 

24.9 

74.88 

25.76 

24.0 

39.08 

43.06 

24.1 

48.97 

37.01 

24.1 

60.36 

35.20 

|35-9 

22.82 

21.04 

259 

75.56 

25.59 

24.9 

39.14 

42.81 

25.1 

48.95 

36.77 

25.1 

60.18 

34.98 

1 26.9   23X>5 

20.90 

26.9 

76.26 

25.41 

25.9 

39.19 

42.56 

26.1 

48.92 

36.52 

26.1 

59.99 

34.76 

1^-9 

23.28 ;  20.75 

27.9 

76.98 

25.22 

26.9 

3923 

42.29 

27.1 

48.89 

36.27 

27.1 

59.79 

34.55 

I1I9 

23.51 

20.59 

28.9 

77.74 

25.02 

27.9 

39.27 

42.01 

28.0 

48.85 

36.01 

28.1 

59.57 

34.31 

1  ^9 

23.77 

20.43 

1 

29.9 

78.56 

24.82 

28.9 

39.31 

41.72 

29.0 

48.80 

35.71 

29.1 

59.35 

34.06 

1  PA 

24.05 

20.29 

30.9 

79.46 

24.62 

29.9 

39-37 

41.42 

30.0 

48.76 

35.40 

30.1 

59.12 

33.80 

31^   24.35 

20.14 

31.9 

80.42 

24.44 

30.9 

39.45 

41. II 

310 

48.73 

35.08 

31.1 

58.90 

33.51 

PA 

24.66 

20.02 

32.9 

81.45 

24.26 

31.9 

39.54 

40.79 

32.0 

48.71 

34.74 

32.1 

58.71 

33.19 

13.62       +13.58 

49.44      +49.43 

12.28      +12.24 

11.85     +11.81 

20.43     +20.40 

<^56"     38V823I      i»»28«    i9-.oi 

4^    8">     52'.234 

5^33"    57'.736 

yh      Qin        y«   j2 

^« 

47'     2 

7''.59 

|+88<' 

•so'    2 

9".36 

+85** 

19'    3 

2".98 

+85« 

'     9'     2 

i".38 

+87* 

=»II'    I 

6".oo 

[Eph  Tj] 
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JUNE,  1913: 


/j>:- 


APPARENT  PLACES  OF  CIRCUMPOLAR  STARS 
FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


48  H.  Ctifiiti. 

Mag.  4.5 


oc  UrsK  Xinoris. 

(Polaris,) 
Mag.  2.1 


Oroomteldce  7M. 

Mag.  6.7 


Oroombiidge  944. 
Mag.  6.4 


$1  H.  C^hei. 
Mag.  5.3 


Mean 
Solar 
Date. 


Riffht 
Ascen- 
sion. 


h   m 


DecUna 

tion 
North. 


Mean 

Solar 
Date. 


June  I   056+8547 

'si" 
1 .8     24.66    20.02 

2.8    24.98     19.91 

3.8    25.29     19.84 

4.8    25.60    19.78 


5.8 
6.8 

7.8 

8.8 

9.8 
10.8 
11.8 
12.8 

13.8 
14.8 

15.8 
16.8 

17.8 
18.8 
19.8 
20.8 

21.8 
22.8 
23.8 
24.8 

25.8 
26.8 
27.8 
28.8 


25.89 
26.16 

26.42 

26.66 

26.91 
27.16 

27.43 
27.73 

28.05 

28.39 

28.74 
29.08 

29.40 
29.71 
30.00 
30.27 

30.54 
30.80 

31.07 

31.34 

31.64 

31.94 
32.27 

32.61 


29.8  32.96 
30.8  33.30 
31.8  33.65 
32.8  I  33.96 


9.75 
9.72 

9.69 

9.64 

9.58 
9.51 
9.42 

9.34 

9.26 
9.21 
9.18 
9.18 

9.19 
9.22 
9.26 

9.30 

9.32 
9.33 
9.33 
9.33 

9.32 
9.31 
931 
9-34 

9.37 

9-43 

9.53 
9.64 


13.62      +13.58 
o»»56»    38-.823 
+85047'    27".59 


June 

1.9 
2.9 

3.9 
4.9 

5.9 
6.9 

7.8 
8.8 

9.8 
10.8 
11.8 
12.8 


Richt 
Ascen- 
sion. 


Declina- 
tion 
North, 


Mean 
Solar 
Date. 


h   m 

I  27  +88  50 

s 

21.45 


22.50 

23.58 
24.63 

25.62 

26.55 
27.40 


/f 


24.26 
24.11 
23.98 
23.89 

23.80 

23.73 
23.65 


28.23  ,  23.57 


29.05 
29.89 

30.80 

31.80 


13.8  I  32.89 
14.8    34.05 

15.8    35.24 
16.8  I  36.43 


23.46 

23.34 
23.21 

23.07 

22.95 
22.84 

22.75 
22.70 


17.8137.57     22.66 
18.8  38.65  I  22.64 

19.8  39.67 ,  22.63 

20.8  40.64    22.62 


21.8 
22.8 

23.8 
24.8 


41.58 
42.50 

43.43 
44.39 


22.59 
22.56 
22.51 

22.46 
22.40 

22.34 

22.29 

22.25 

29.8  50.03  22.23 
30.8  51.27  j  22.25 
31.8  52.49  22.28 
32.8,53.67   22.34 


25.8 1 45.41 

26.8 !  46.48 
27.8  147.61 

28.8 !  48.80 


49.38    +49.37 

i^  28"    i9'.oi 
+88*>5o'    29".36 


June 

1.9 
2.9 
3.9 
4.9 

5.9 
6.9 

7.9 
8.9 

9-9 
10.9 

1 1.9 

12.9 

13.9 
14.9 

15.9 


Richt 
Ascen- 
sion. 


h   m 
4    8 

s 

39.65 
39.78 

39.93 

40.08 

40.23 

40.37 
40.50 

40.62 


DecUna 

tion 

North. 


Mean 

Solar 
Date. 


+8519 
// 

40.46 

40.15 
39.86 

39.59 

39.35 
39.12 

38.90 
38.69 


40.74  38.46 
40.84  j  38.22 
40.96  37.94 
41.08     37.65 


41.22 
41.40 

41-59 


37.36 
37.06 

36.79 


16.9   41.80    36.53 


17.9 
18.9 
19.9 
20.9 


42.00 
42.21 
42.40 
42.59 


21.9  42.76 
22.9  142.92 
23.9  j  43.08 
24.9   43.24 

25.9  ,43.41 
26.9  ,  43.60 

27.9  j  43.80 

28.9   44.01 

I 
I 

29.9   44.25 

30.9  44.50 
31.9  44.76 
32.9  ,  45.01 


36.29 
36.07 
35.88 

35.69 

35.49 
35.29 
35.09 
34.87 

34.63 
34.38 

34.13 
33.89 

33.65 
33-43 

33-22 

3305 


12.27     +12.23 
{^     8»    52'.234 
"98 


+85^  19' 


32' 

[Bph  13] 


June 

i.o 
2.0 
3.0 
4.0 

5.0 
6.0 
7.0 
8.0 

9.0 
1 0.0 
1 1.0 
12.0 

13.0 
14.0 
150 
15-9 

16.9 

17.9 
18.9 

19.9 

20.9 
21.9 
22.9 

23.9 


Ridit 

Ascen- 

sioo. 


h   m 
5  33 

s 

48.71 

48.73 
48.76 

48.81 

48.86 

48.93 
48.99 

49.04 

49.08 
49.11 

49.13 
49.15 

49.18 
49.22 

49.30 
49.38 

4949 
49.60 

49.72 

49.84 

49.95 
50.05 

50.14 
50.23 


DecKna- 

tion 
North. 


Solar 
[Date. 


+85    9 


// 


34.74 

34.39 
34.06 

33.73 

33.42 

33.13 
32.86 

32.61 

32.36 
32.11 
31.84 
31.53 

31.21 
30.87 

30.52 
30.18 

29.86 

29.56 
29.27 
29.01 

28.76 
28.51 
28.26 
28.01 


24.9    50.30    27.74 


25.9 
26.9 

27.9 
28.9 


50.39    27.46 


50.48 
50.59 

50.71 


29.9  ,  50.84 
30.9!  51.00 
31.9,51-18 


27.16 
26.85 

26.52 
26.20 

25.89 
25.60 


11.85      +11.81 

5^  33"    57'.736 
+85**    9'    2i".38 


June 

1. 
2. 

3. 
4. 

5- 
6. 

7. 
8. 

9. 
10. 

II. 

12. 

13. 

14. 

15. 
16. 

17. 
18. 

19.0 

20.0 

21.0 
22.0 
23.0 
24.0 

25.0 
26.0 
27.0 
28.0 

29.0 
30.0 
31.0 
32.0 


Riclit 
Ascen- 
sion. 


h  m 
659 
s 
58.71 
58.54 
58.40 
58.29 


Dec^. 
natkn 
Norih. 


+87  U 

33.19 
32.87 

32.54 
32.21 


58.22    31.90 


58.17 
58.12 

58.07 

58.00 
57.89 

57.78 
57.66 


31.60 

31.33 
31.08 

30.83 
30.58 
30.32 
30.03 


57.54  29.72 

57.43  29.39 

57.35  29.04 

57.32  28.68 


57.31 
57.33 
57.36 
5740 

5744 
57.46 
57.46 

57.45 

57.43 
5742 
57.40 
57.40 

57.41 
57.46 

57-55 
57.67 


28.33 
27.99 

27.68 
27.39 

27.11 
26.84 
26.56 
26.28 

26.00 

2569 
25.36 
25.02 

24.66 
24.30 
23.94 

23-58 


20.41 
+87<»  11' 


+20.38 

7*.I2 

i6".oo 


JULY,  1913. 
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APPARENT  PLACES  OF  CIRCUMPOLAR  STARS 
FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


tt  H.  Oephei. 
Mag.  4.5 

[ 

ix  TJnm  Xinorls. 
(Polaris.) 
Mag.  2.1 

Oroombridge  750. 
Mag.  6.7 

Oroombridge  944. 
Mag.  6.4 

61  H.  Cephei. 

Mag.  5.3 

B 

Right 
smn. 

Decltna- 

tkm 
North, 

5  b  «i' 

Right 
Ascen- 
sion. 

Declina- 
tion 
North. 

0      / 

Mean 
Solar 
Date. 

Right 
Ascen- 
sion. 

Declina- 
tion 
North. 

Mean 
Solar 
Date. 

Right 
Ascen- 
sion. 

Declina- 
tion 
North. 

Mean 
Solar 
Date. 

Right 
Ascen- 
sion. 

Decli- 
nation 
North, 

h    m 

0      f 

h    m 

h    m 

0      / 

h    m 

0      1 

1 

h    m 

0      f 

Wr 

056 

"^8547 

July 

I  27 

+8850 

July 

4    8 

+8519 

July 

5  33 

+85    9 
It 

July     659+8711 

1     .. 

1.8 

s 
33.65 

1953 

1.8 

s 
52.49 

22.28 

1.9 

S 
44.76 

33.22 

1.9 

s 
5118 

25.60 

I.O 

s 
57.55 

23.94 

X.8 

33.96     19.64  1 

2.8 

53.67 

22.34 

2.9 

45.01 

33.05 

2.9 

51.37 

25.33 

2.0 

57.67 

23.58 

3^* 

34.27 

19-77 

3.8 

54.78 

22.41 

3.9 

45.27 

32.90 

3.9 

51.55 

25.09 

3.0 

57.83 

23.25 

f8 

34.55 

19.90 

4.8 

55.81 

22.48 

4.9 

45.51 

32.77 

4.9 

51.72 

24.86 

4.0 

57.99 

22.94 

V« 

34.82 

20.01 

5.8 

56.79 

22.55 

5.9 

45.74 

32.65 

5.9 

51.89 

24.65 

5.0 

58.15 

22.64 

^7 

3508 

20.11 

6.8 

57.72 

22.60 

6.9 

45.96 

32.52 

6.9 

52.04 

24.44 

6.0 

58.29 

22.39 

11 

35-34 

20.19 

7.8 

58.68 

22.64 

7.9 

46.17 

32.37 

7.9 

52.19 

24.21 

6.9 

58.42 

22.13 

tl 

35.63    20.26 

8.8 

59.68 

22.68 

8.9 

46.37 

32.21 

8.9 

52.32 

23.97 

7.9 

58.53 

21.84 

.9-1 

35-93 

20.32 

9.8 

60.76 

22.68 

9.9 

46.59 

32.02 

9.9 

52.46 

23.70 

8.9 

58.61 

21.54 

»7 

36.25 

20.38 

10.8 

61.91 

22.70 

10.9 

46.83 

31.82 

10.9 

52.62 

2341 

9.9 

58.68 

21.23 

"7 

36.58 

20.47 

11.8 

63x4 

22.73 

1 1.9 

47.09 

31.61 

11-9 

52.79 

23.11 

10.9 

58.78 

20.88 

U.7 

36.93 

20.58 

12.8 

64-39 

22.78 

12.9 

47.36 

31.42 

12.9 

52.98 

22.81 

11.9 

58.90 

20.53 

M.7    37.28 

20.72 

138 

65.66 

22.87 

13.9 

47.65 

31.25 

13.9 

53.19 

22.54 

12.9 

5904 

20.17 

M-7   37.61 

20.88 

14.7 

66.88 

22.97 

14.9 

47.94 

31.10 

14.9 

53.41 

22.28 

139 

59.23 

19.81 

15-7    37.92 

21.06 

15-7 

68.06 

23.10 

15.9 

48.24 

30.98 

15.9 

53.64 

22.03 

14.9 

59.45 

19.46 

167 

38.22 

21.24 

16.7 

69.16 

23.23 

16.9 

48.52 

30.88 

16.9 

53.87 

21.82 

15.9 

5969 

19.14 

J7.7 

38.50 

21.42 

17.7 

70.19 

23.36 

17.9 

48.80 

30.79 

17.9 

54.09 

21.63 

16.9 

59.93 

18.84 

A7 

38.75 

21.60 

18.7 

71.18 

23.49 

18.8 

49.06 

30.71 

18.9 

54-30 

21.45 

17.9 

60.17 

18.55 

«9.7 

39.00 

21.77 

197 

72.14 

23.61 

19.8 

49.31 

30.62 

19-9 

54.49 

21.26 

18.9 

60.39 

18.28 

?»-7  '39.25 

21.92 

20.7 

73.10 

23.72 

20.8  1 49.56 

30.52 

20.9 

54.68 

21.07 

19.9 

60.60 

18.01 

tt.7  '  39-52 

22.06 

21.7 

74.06 

23.82 

21.8 

49.81 

30.42 

21.9 

54.87 

20.86 

20.9 

60.80 

17.74 

«.7    39-79 

22.20 

22.7 

75.07 

23.91 

22.8 

50.05 

30.29 

22.9 

55-06 

20.64 

21.9 

60.99 

17.47 

n-1  40.07 

22.33 

23.7 

76.11 

24.UO 

23.8 

50.30 

30.16 

23.9 

55.25 

20.41 

22.9 

61.16 

17.19 

H-1   40.37 

1 

22.48 

24.7 

77.22 

24.08 

24.8 

50.57 

30.03 

24.9 

55.45 

20.18 

23.9 

61.34 

16.90 

1 

15.7   40.68 

22.64 

25-7 

78.38 

24.18 

25.8 

50.84 

29.89 

25.9 

55.67 

19.94 

24.9 

61.53 

16.58 

31.7  1 41.00 

22.81 

26.7 

79.57 

24.30 

26.8 

51.15 

29.76 

26.9 

55.89 

19.69 

25.9 

61.73 

16.24 

«7.7    41.32 

23.02 

27-7 

80.79 

24.44 

27.8 

51.46 

29.64 

27.9 

56.14 

19.44 

26.9 

61.97 

15.90 

>»7    41.64 

1 

23.23 

28.7 

82.00 

24.62 

28.8 

51.78 

29.55 

28.9 

56.40 

19.21 

27.9 

62.25 

15.57 

^1    41.94 

23.47 

1 
29.7   83.16;  24.81 

29.8 

52.11 

29.49 

29.9 

56.68 

19.01 

28.9 

62.55 

15.24 

3*7    42.23 

23.73 

30.7    84.25 

25.02 

30.8 

52.44 

29.45 

30.9 

56.96 

18.84 

29.9 

62.88 

14.93 

J1.7    42.48 

24.00 

31.7   85.26 

25.24 

31.8 

52.75 

29.44 

31-9 

57.24 

18.68 

30.9 

63.23 

1463 

3»7   42.72 

24.25 

32.7  j  86.20 

25.47 

32.8 

53.06 

29.43 

32.9 

57.50 

18.55 

31.9 

63.59 

14.37 

13.62     •••13.58 

49.39     +49-38 

12.27     +12.23 

11.84      4 

11.80 

20.39       +20.36 

o»»56»    38'.823 

i^  28"    i9».oi 

4^     8«   52«.234 

5*^  33"   • 

)7'.736 

yh         Qin                  y«     ,2 

^5*47'    27".59 

-►88°  50'   29".36 

+85<>  19'    32^.98 

+85*>   9'   2 

i".38    |+87*»  11'      i6".oo 

lOI 

■K 1: 

r 

IBph  2: 

)] 
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AUGUST,  1913. 


APPARENT  PLACES  OF  CIRCUMPOLAR  STARS 
FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


48  H.  Cephei. 

Mag.  4.5 

a  TJnm  Xinoris. 
(Polaris.) 
Mag.  2.1 

Orooxnbridce  7M. 
Mag.  6.7 

Oroombridge  944. 
Mag.  6.4 

61  H.  CephH. 

Mag.  5.3 

Mean 
Solar 
Date. 

Right 
Ascen- 
sion. 

Declina- 
tion 
North. 

Mean 
Solar 
Date. 

Richt 
Ascen- 
sion. 

Declina- 
tion 
North. 

Mean 
Solar 
Date. 

Right 
Ascen- 
sion. 

Declina- 
tion 
North. 

Mean 
Solar 
Date. 

Right 
Ascen- 
sion. 

Declina- 
tion 
North. 

Mean 
Solar 
Date. 

Right 
Ascen- 
sion. 

Decfi> 
natkm 
North. 

h    m 

0      / 

h    m 

0      f 

h   m 

0       r 

h   m 

0      1 

h  m 

0       f 

Aug. 

056 

+8547 

Aug. 

I  28 

+8850 
It 

Aug. 

4    8 

+85  19 
If 

Aug. 

5  33 

+85    9 
II 

Aug. 

7    0 

+87  II 

II 

1-7 

s 
42.72 

24.25 

1.7 

8 
26.20 

25.47 

1.8 

S 
53.06 

29-43 

1.9 

s 
57.50 

18.55 

1.9 

s 
3.93 

14.13 

2.7 

42.94 

24.50 

2.7 

27.08 

2567 

2.8 

53-34 

29-42 

2-9 

57-75 

18.43 

2.9 

425 

1390 

3.7 

43.17 

24.74 

3.7 

27.96 

25.86 

3-8 

53-61 

29.40 

3-9 

57.98 

18.29 

3.9 

4.55 

1367 

4.7 

43.40 

24.94 

4.7 

28.85 

26.02 

4.8 

53.87 

29.36 

4.9 

58.22 

18.14 

4.9 

4.83 

13-42 

5-7 

43.64 

25.14 

5-7 

29.81 

26.18 

5.8 

54-H 

29.30 

5.9 

58.44 

17-97 

5-9 

5-09 

13.16 

6.7 

43.91 

25.34 

6.7 

30.85 

26.34 

6.8 

54-43 

29.22 

6.9 

58.67 

17.78 

6.9 

5.37 

12.87 

7-7 

44.21 

25.55 

7.7 

31.95 

26.50 

7.8 

54-73 

29.14 

7-9 

58.92 

17-57 

7-9 

5-66 

12.56 

8.7 

44.50 

25.79 

8.7 

33-10 

26.69 

8.8 

55.06 

29-07 

8.9 

59.19 

17.37 

8.9 

5.98 

13.24 

9-7 

44.80 

26.04 

9.7 

34.27 

26.89 

9.8 

5540 

29.01 

9.8 

59.48 

17.17 

9-9 

6.33 

11.93 

10.7 

45.08 

26.32 

10.7 

35-41 

27.13 

10.8 

55.75 

28.98 

10.8 

59.78 

16.99 

10.9 

6.71 

11.63 

II. 7 

45.36 

26.63 

11.7 

36.49 

2738 

11.8 

56.09 

28.98 

11.8 

60.08 

16.84 

11.9 

7.12 

11.36 

12.6 

45.60 

26.94 

12.7 

37.49 

2765 

12.8 

56.43 

28.99 

12.8 

60.39 

16.72 

12.9 

7.53 

1 1. 10 

136 

45.83 

27.24 

137 

38.42 

27.92 

13-8 

56.75 

29.03 

13-8 

60.68 

16.61 

13.9 

7.95 

10.87 

14.6 

46.03 

27.53 

14.7 

39.29 

28.17 

14.8 

57-05 

29.07 

14.8 

60.97 

16.52 

14.9 

8.35 

10.66 

15.6 

46.23 

27.83 

15.7 

40.10 

28.43 

15.8 

57-34 

29.12 

X5-8 

61.24 

16.43 

15.9 

8.74 

10.45 

16.6 

46.43 

28.10 

16.7 

40.90 

28.68 

16.8 

57-63 

29.15 

16.8 

61.50 

16.35 

16.9 

9.10 

10.25 

17.6 

46.63     28.37 

17.7 

41.70 

28.90 

17.8 

57-90 

29.17 

17.8 

61.77 

16.26 

17.9 

9.46 

10.04 

18.6 

46.83 

28.62 

18.7 

42.53 

29.12 

18.8 

58.18 

29.18 

18.8 

62.03 

16.14 

18.9 

9.80 

9.82 

19.6 

47.04 

28.87 

19.7 

43.39 

29.33 

19.8 

58.45 

29.18 

19.8 

62.28 

16.02 

19.9 

10.14 

959 

20.6 

47.26 

29.12 

20.6 

44.30 

29.55 

20.8 

58.75 

29.18 

20.8 

62.54 

15.89 

20.9 

10.49 

9.35 

21.6 

47.50 

29.39 

21.6 

45.25 

29.77 

21.8 

5906 

29.17 

21.8 

62.81 

15.76 

21.9 

10.85 

9.10 

22.6 

47-74 

29.67 

22.6 

46.23 

30.01 

22.8 

59.38 

29.17 

22.8 

63.09 

15.61 

22.9 

11.22 

8.83 

23.6 

48.00 

29.97 

23.6 

47-24 

30.26 

23.8 

59-72 

29.17 

23.8 

63.39 

15.47 

23-9 

11.63 

8.55 

24.6 

48.25 

30.29 

24.6 

48.26 

30.54 

24-7 

60.07 

29.20 

24.8 

63.71 

15.34 

24-9 

12.07 

8.29 

25.6 

48.49 

30.65 

25.6 

49.24 

30.86 

25-7 

60.42 

29.25 

25-8 

64.04 

15.24 

25.9 

12.55 

8.04 

26.6 

48.70 

31.01 

26.6 

50.15 

31.18 

26.7 

60.77 

29.33 

26.8 

64-38 

15.16 

26.9 

13.05 

7.82 

27.6 

48.90 

31.38 

27.6 

50.99 

31.52 

27.7 

61. II 

2943 

27.8 

64.72 

15.12 

27.9 

13.54 

7.62 

28.6 

49.06 

31.73 

28.6 

51.74 

31.85 

28.7 

61.43 

29-54 

28.8 

65-03 

15.09 

28.9 

14.03 

7.44 

29.6 

49.21 

32.09 

29.6 

52.43 

32.18 

29.7 

61.73 

29.66 

29.8 

65.33 

15.08 

29.9 

14.51 

7-29 

30.6 

49.36 

32.44 

30.6 

53.07 

32.50 

30.7 

62.03 

29-78 

30.8 

65-62 

15.06 

30.8 

14.96 

7  14 

31.6 

49.50 

32.75 

31.6 

53.71 

32.79 

31.7 

62.31 

29.88 

31-8 

65-91 

15.03 

31.8 

15.39 

6.98 

32.6 

49.65    33.05 

32.6 

54.40 

33-05 

32.7 

62.58 

29.96 

32.8 

66.19 

14.98 

32.8 

15.80 

6.81 

13.63     +13.59 

49-45     +49-44 

i: 

2.27     +12.23 

11.84     +11.80 

20.36     -i 

20.34 

o**  56^    38'.823 

i*»  28»    i9».oi 

4»»     8«   52V234 

5**  33"   57'.736 

7*    0" 

7».I2 

+85O47'    27".59 

+88«5o'   29".36 

■f85*»  19'   32".98 

+85°    9'    2i".38 

+87**  11'    I 

6"  .00 

(Eph  I, 

3l 

SEPTEMBER,  1913. 
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APPARENT  PLACES  OF  CIRCUMPOLAR  STARS 
FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


4S  H.  Cephei. 

Mag.  4.5 

a  lJn«  Xlnoiis. 
{PolaHs,) 
Mag.  2.1 

Qroombridge  750. 
Mag.  6.7 

Oroombridf  e  944. 
Mag.  6.4 

51  H.^  Cephei. 
Mag.  5.3 

M«an 
Soltf  i 
Date. 

Riffht 
Ascen- 
sion. 

Declina- 
tion 
North, 

Mean 
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APPARENT   PLACES  OF  CIRCUMPOLAR  STARS 


FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 
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APPARENT  PLACES  OF  CIRCUMPOLAR  STARS 
FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 
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46.59 

13.6 

27.24 
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28.19 

23.80 

17.6 
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49.82 

6367 

25.4 

7.50 

63.73 

25.5 

21.78 

50.74 

25.6 

29.57 

26.14 

25.6 

58.52 

6.81 

264 

4969 

63.95 

26.4 

7.11 

64.04 

26.5 

21.87 

5104 

26.6 

29.75 

26.37 

26.6 

58.92 

6.95 

»74 

49.53 

64.25 

274 

6.71 

64.36 

27.5 

21.98 

5 1-35 

27.5 

29.94 

26.62 

27.6 

5936 

7.12 

rt4 

49.37 

64.56 

28.4 

6.26 

64.70 

28.5 

22.08 

51  69 

28.5 

30.13 

26.90 

28.6 

59.81 

7.30 

^•3 

49.19 

64.87 

29.4 

5.73 

65.05 

29.5 

22.18 

52.05 

29-5 

30.33 

27.21 

29.6 

60.27 

7.50 

30.3 

48.98 

65.18 

30.4 

5.11 

65.39 

30.5 

22.25 

52.44 

30.5 

30.51 

27.53 

30.6 

60.73 

7-73 

31.3  48.75 

65.48 

31.4  1   4.40 

6573 

315 

22.31 

52.82 

31.5 

30.68 

27.87 

31.6 

61.15 

7-99 

«3-65      +1362 

4983     +49.82 

12.28     +12.24 

11.84     + 

11.80 

20.36       +20.33 

0^  5^     38'.823 

1»»  28«    19" .01 

^h    3m    52«.234 

5*"  33"    ! 

J7'.736 

7*»    0"       7».i2 

♦«5* 

47'     2 

7".59 

+88*> 

50'     2< 

9".36 

*85^ 

19'   3 

2".98 

+85« 

9'    2 

i".38 

+87" 

o„/ 

i6".oo 

[Eph  is] 
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DECEMBER,  1913. 


APPARENT  PLACES  OF  CIRCUMPOLAR  STARS 
FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


48  H.  Ctfiiti, 

Mag.  4.5 


Mean 
Solar 
Date. 

Right 
Ascen- 
sion. 

h    m 

Dec. 

056 

1.3 

s 
48.75 

2.3 

48.50 

3.3 

48.25 

4.3 

48.01 

5-3 

47.77 

6.3 

47.53 

7-3 

47.32 

8.3 

47." 

9-3 

46.92 

10.3 

46.73 

11.3 

46.52 

12.3 

46.31 

13.3 

46.09 

»4.3 

45.85 

153 

45.58 

16.3 

45.29 

17.3 

44.99 

18.3 

44.69 

19.3 

44.41 

20.3 

44.14 

21.3 

43.91 

22.3 

43.68 

233 

43.47 

243 

43.25 

253 

43.00 

26.3 

42.75 

27.3 

42.48 

28.3 

42.18 

293 

41.88 

303 

41.56 

313 

41.24 

32.3 

40.94 

Dedina 

tion 
North. 


a  TJrsK  Xinoris. 

(Polaris.) 
Mag.  2.1 


+8548 


// 


5.48 
5.76 
6.01 
6.25 

6.46 
6.66 
6.85 

7.03 

7.21 
7.41 

763 
7.86 

8.09 
8.32 
8.56 
8.78 

8.97 

9.13 
9.26 

9.39 

9-49 
9.60 

9.72 
9.86 

10.01 
10.17 

10.34 
10.49 

10.62 

10.73 
10.81 
10.88 


13.66       +13.62 
o»»  56«     38'.823 
+85O47'     27".59 


Mean 
Solar 
Date. 


Dec. 

1.4 
2.4 
3.4 
4.4 

5.4 
6.4 

7-4 
8.3 

93 
10.3 

11.3 
12.3 

13.3 

143 

15.3 
16.3 

17.3 
18.3 

19.3 
20.3 

21.3 
22.3 

23.3 
24.3 

25.3 
26.3 

273 
28.3 

29.3 
30.3 
31.3 
32.3 


Right 
Ascen- 
sion. 


h    m 
I  28 

s 
64.40 

6363 
62.81 
61.99 

61.19 
60.40 
59.66 

58.95 

58.29 

57.64 
57.00 

56.34 

55.64 
54.86 

53.99 
5304 

52.03 

50.99 
49.98 
49.03 

48.14 

47.33 
46.57 
45.81 

45.02 

44.17 

43.24 
42.23 

41.15 
40.03 

38.89 
37.77 


Declina 

tion 
North. 


+8851 


// 


5-73 
6.05 

6.34 
6.62 

6.88 
7.12 

7.35 
7.58 

7.80 
8.04 
8.29 
8.56 

8.83 
9.11 
9.40 
9.67 

9.92 
0.14 

0.33 
0.49 

0.64 
0.81 
0.97 

1. 15 

»-35 

1.55 
1.76 

1.97 

2.15 
2.32 

2.45 
2.56 


49.94      +49-93 

I**  28 


m 


i9Voi 
+88^50'    29^.36 


Oroombridce  7M. 
Mag.  6.7 


Mean 
Solar 
Date. 

Right 
Ascen- 
sion. 

h    m 

Dec 

4    9 

s 

1-5 

22.31 

2.5 

22.33 

3-5 

22.35 

4.5 

22.35 

5.5 

22.34 

6.5 

22.33 

7.5 

22.32 

8.5 

22.32 

9.5 

22.33 

10.5 

22.35 

11.5 

22.37 

12.4 

22.40 

13.4 

22.42 

14.4 

22.43 

154 

22.43 

16.4 

22.40 

17.4 

22.35 

18.4 

22.29 

19.4 

22.21 

20.4 

22.13 

21.4 

22.06 

22.4 

22.00 

23.4 

21.96 

24.4 

21.93 

25.4 

21.90 

26.4 

21.86 

27.4 

21.81 

28.4 

21.73 

29.4 

21.63 

30.4 

21.51 

31.4 

21.38 

32.4 

21.24 

Dedina 

tion 
North. 


+85  19 


// 


52.82 
53.20 

53-59 
53.96 

5430 
54-62 

54-93 

55.23 

55.53 
55.83 
56.14 
56.46 

56.81 

57.17 
57.55 
57.93 

58.31 
58.67 

58.99 
59.29 

59-57 

59.84 
60.10 

60.38 

60.68 
61.00 

61.33 
61.67 

62.02 

62.35 
62.66 

62.96 


12.29 

■  h     gm 


+  12.25 

4"    »"    52*.234 
32".98 
[Bph  13] 


+85^  19' 


Oroombridge  944. 
Mag.  6.4 


Mean 
Solar 
Date. 


Dec. 

1.5 
2.5 
3.5 
4.5 

5.5 
6.5 
7-5 
8.5 

9.5 
10.5 

11.5 
12.5 

13.5 

14.5 

15.5 
16.5 

17.5 
18.5 

19-5 
20.5 

21.5 
22.5 

23.5 
24.5 

25-5 
26.5 

27.5 
28.5 

29.5 
30.5 
3*5 
32.5 


Right 
Ascen- 
sion. 


h    m 
5  34 

8 
30.68 

30.82 

30.94 
31.04 

31.14 
31-23 
31.32 
31.40 

31.50 
31-61 

31.72 

31.85 

31.97 
32.09 

32.19 
32.28 

32.34 
32.38 

32.41 
32.43 

32.45 
32.49 
32.53 
32.58 

32.65 
32.70 
32.76 

32.79 

32.81 
32.81 

32.79 
32.75 


Dedina 

tion 
North. 


+85    9 


ff 


27.87 
28.22 
28.58 
28.92 

29.25 
29.56 
29.85 
30.14 

30.42 
30.69 

30.97 
31.27 

31.58 
31.92 

32.27 
32.63 

33.00 
33.38 
33.73 
34.05 

34.34 
34-62 

34.89 
35.17 

35.47 
35.78 

36.13 
36.48 

36.86 
37.22 
3758 
37.92 


11.85       +11.81 

5**  33"    57'.736 
+85*>    9'    2i".38 


kl  H.  Cephei. 
Mag.  5.3 


Mean 
Solar 
Date. 


Dec. 

1.6 
2.6 
3-6 
4.6 

5.6 
6.6 

7.6 
8.6 

9.6 
10.6 
11.6 
12.6 

13.6 
14.6 

156 
16.6 

17.6 
18.6 

19-5 
20.5 

21.5 
22.5 

23.5 
24.5 

25.5 
26.5 

27.5 
28.5 

29-5 
30.5 
31.5 
32.5 


Right 
Ascen- 
sion. 


h    m 
7     1 

8 

».I5 

1.55 
1.92 

2.26 

2.57 
2.86 

3.15 
3.45 

3.74 
4.04 

4-35 
4.69 

5.04 
5.40 

5.75 
6.07 

6.35 
6.60 

6.82 

7.01 

7.19 

7.37 

7.57 
7.80 

8.05 
8.31 
8.56 

8.79 

9.00 
9.18 
9.32 
9-43 


20.37 


nation 
North. 


+87  II 


#» 


7.99 
8.25 

8.52 
8.80 

9.07 
9.32 
9.56 
9.80 

0.02 
0.24 
0.46 
0.68 

0.93 
1.20 

1.49 

1.81 

2.13 
2.46 

2.79 
3.09 

336 
3.62 

3-85 
4.09 

4-35 
4.63 
4-93 
5.25 

5.59 

5.94 
6.30 

6.64 


+87*>  11 


o» 


+20.35 

7*.  12 

i6".oo 
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FEBRUARY,  1913. 


APPARENT  PLACES  OF  CIRCUMPOLAR  STARS 
FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


€liooxiibxidce  1119. 

1  H.  Bzaconlg. 

80  H.  Camelop. 

Bimdley  1672. 

Qioombiidfe  2S88. 

Mag.  7.0 

Mag.  4.6 

Mag.  5 

.3 

Declina- 

Mag. 6.3 

Mag.  7.2 

Mean 

Riffht 

Declina- 

Mean 

Right 

Declina- 

Mean 

Riuht 

Mean 

Right 

Dedina 

Mean 

Right 

Dcdi- 

Solar 

Ascen- 

tion 

Solar 

Ascen- 

tion 

Solar 

Ascen- 

tion 

Solar 

Ascen- 

tion 

Solar 

Ascen- 

natMHi 

Date. 

sion. 

North. 

Date. 

sion. 

North. 

Date. 

sion. 

North. 

Date. 

sion. 

North. 

Date. 

sion. 

North, 

h    m 

0     t 

h    m 

0     / 

h   m 

0     / 

h   m 

e        / 

h   m 

e      / 

Feb. 

8  13 

+8853 

Feb. 

9  24 

+81  42 

»  § 

Feb. 

10  20 

+83     0 

00 

Feb. 

12  15 

+88  10 

00 

Feb 

15    5 

+8733 

1-5 

8 
1569 

W  w 

53.38 

1.5 

8 
59.37 

w  w 

44.03 

1.6 

8 
49.29 

0.25 

1.6 

8 
XO.45 

37.74 

1.8 

8 
4.32 

38.61 

2.5 

15.77 

53.69 

2.5 

59.43 

44.30 

2.6 

49.40 

0.48 

2.6 

11.04 

37.87 

2.8 

4.79 

38.52 

3.5 

15.85 

54.01 

3.5 

59.49 

44.58 

3.6 

49.51 

0.73 

3.6 

11.66 

38.01 

3.8 

530 

38.42 

4-5 

15.90 

54.35 

4.5 

59-55 

44.88 

4.6 

49.62 

1. 00 

4.6 

12.30 

38.17 

4.8 

5.83 

38.34 

5.5 

15.88 

54.70 

5.5 

59.61 

4520 

5.6 

49.73 

1.29 

5.6 

12.95 

38.35 

5.8 

6.39 

38-26 

6.5 

15.79 

55.06 

6.5 

59.66 

45.53 

6.6 

49.83 

1.60 

6.6 

13.58 

38.56 

6.7 

6.95 

38.21 

7-5 

15.63      55.42   1 

7.5 

59.69 

45.87 

7.5 

49.92 

1.93 

7.6 

14.19 

38.78 

7.7 

7.53 

38.17 

8.5 

15.39 

55.78 

8.5 

59-72 

46.21 

8.5 

50.00 

2.25 

8.6 

14.76 

39.01 

8.7 

8.09 

38.17 

9.5 

15.07 

56.11 

9.5 

59.73 

46.54 

9.5 

50.06 

2.56 

9.6 

15.27 

39.26 

9.7 

8.65 

38.19 

10.5 

14.71 

56.43 

10.5 

59.73 

46.86 

10.5 

50.11 

2.88 

10.6 

15.75 

39.51 

10.7 

9.19 

38.23 

11.4 

14.32 

56.74 

"5 

59-73 

47.17 

"5 

50.15 

3.19 

II. 6 

16.18 

39.76 

11.7 

9.68 

38.27 

12.4 

13.94 

57.02 

12.5 

59-73 

47.45 

12.5 

50.18 

3.47 

12.6 

16.58 

39.99 

12.7 

10.15 

38.31 

13.4 

13.59 

57-28 

13.5 

59.74 

47.72 

13-5 

50.22 

3.74 

13.6 

16.96 

40.21 

13.7 

10.59 

38.35 

14.4 

13.29 

57.55 

14.5 

59-74 

47.98 

14.5 

50.26 

3.98 

14.6 

17.35 

40.41 

14.7 

11.02 

38.37 

15.4 

13.05 

57.80 

15.5 

59-75 

48.23 

15.5 

50.31 

4.22 

15.6 

17.77 

40.60 

15.7 

11.45 

38.37 

16.4 

12.86 

58.07 

16.5 

59.77 

48.49 

16.5 

50.37 

4.48 

16.6 

18.22 

40.78 

16.7 

11.90 

38.37 

X7-4 

12.67 

58.37 

17.5 

59.80 

48.77 

17.5 

50.44 

4.75 

17.6 

18.71 

40.97 

17.7 

12.38 

38.34 

18.4 

12.47 

58.68 

18.5 

59.83 

49.08 

18.5 

50.51 

5.03 

18.6 

19.23 

41.17 

18.7 

12.90 

38-32 

19.4 

12.20 

59.02 

19.5 

59.85 

49.40 

19.5 

50.58 

5.35 

19.6 

19.76 

41.41 

19.7 

13.45 

38.33 

20.4 

11.84 

59.36 

20.5 

59.85 

49.74 

20.5 

50.63 

5.68 

20.6 

20.27 

41-67 

20.7 

14.01 

38.36 

21.4 

"37 

5969 

21.5 

59.85 

50.08 

21.5 

50.67 

6.03 

21.6 

20.74 

41-95 

21.7 

14-57 

38.42 

22.4 

10.82 

60.01 

22.5 

59.83 

50.42 

22.5 

50.69 

6.37 

22.6 

21.15 

42.25 

22.7 

15.11 

38.51 

23.4 

10.20 

60.29 

23.5 

59.80 

50.74 

23.5 

50.70 

6.71 

23.6 

21.49 

42.55 

23.7 

15.61 

38.64 

24.4 

9.55 

60.55 

24.5 

59.76 

51.04 

24.5 

50.69 

7.02 

24.6 

21.77 

42.84 

24.7 

16.09 

38.76 

25.4 

8.90 

60.78 

25.5 

59.72 

51.32 

25.5 

50.69 

7.31 

25.6 

22.02 

43.12 

25.7 

16.53 

38.88 

26.4 

8.29 

61.01 

26.5 

59.69 

51.58 

26.5 

50.67 

7.59 

26.6 

22.25 

43.38 

26.7 

16.94 

39-00 

274 

7.73 

61.22 

27.5 

5965 

51.82 

27.5 

50.67 

7.84 

27.6 

22.50 

43.62 

27.7 

17.33 

39-10 

28.4 

7.21 

61.44 

28.5 

59.62 

52.07 

28.5 

50.68 

8. 1 1 

28.6 

22.78 

43.87 

28.7 

17.74 

39.20 

29.4 

6.71 

61.68 

29.4 

59.60 

52.33 

29.5 

50.69 

8.38 

29.6 

23.08 

44.11 

29.7 

18.18 

39-28 

30.4 

6.21 

61.94 

30.4 

59.58 

52.61 

30.5 

50.70 

8.66 

30.6 

23.40 

44-36 

30.7 

18.62 

39-37 

52.06      +52.05 

6.94       +6.87 

8.21 

+8.15 

31.45     +31.43 

23.49       +23.47 

gh  ,,m     46«.i5i 

^h  24m    46«.5i6 

10**  26*    , 

J4-.492 

I2*»  14"    26».979 

15''  4"    59*-30 

+88° 

53'     4 

♦".41 

+8i° 

42'   4 

4".  16 

+83<' 

0' 

6".83 

+88*= 

•10'    5 

5".87 

+87« 

'34' 

6".oi 

lEph  X3] 
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APPARENT  PLACES  OF  CIRCUMPOLAR  STARS 
FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


t—Wdgc  1119. 

Mag.  7.0 

1  H.  Diaoonlg. 

Mag.  4.6 

80  H.  Camelop. 

Mag.  5.3 

Bradley  1678. 

Mag.  6.3 

Oroombxidce  8288. 

Mag.  7.2 

■i^B^V* 

Right 

Ascra- 

Am. 

DecihiA' 

tion 
North. 

Meui 

Solar 
Date. 

Right 

Aacen* 

sion. 

Declina. 

tion 
North. 

Mean 
Solar 
Date. 

Right 
Ascen- 
sion. 

Declina- 
tion 

North. 

Mean 
Solar 
Date. 

Right 
Ascen- 
sion. 

Declina- 
tion 
North. 

Mean 
Solar 
Date. 

Right 
Ascen- 
sion. 

Decli- 
nation 
North. 

h    m 

0      0 

h    m 

0      / 

h   m 

0       r 

h   m 

0      / 

h   m 

0         / 

Mir. 

8    12 

+8854 

00 

Mar. 

9   24 

-•-8 1  42 

00 

Mar. 

10  20 

-^83      0 

am 

Mar. 

12  15 

•K88  10 

m  • 

Mar. 

15     5 

+8733 

M 

66.71 

1.68 

1.4 

8 
5960 

52.33 

1-5 

8 
50.69 

r  r 

8.38 

1.6 

8 
23.08 

WW 

44.11 

1.7 

s 
18.18 

WW 

3928 

24 

66.21 

1.94 

2.4 

59.58 

52.61 

2.5 

50.70 

8.66 

2.6 

2340 

4436 

2.7 

18.62 

39.37 

34 

6570 

2.20 

34 

59.55 

52.90 

3-5 

50.71 

8.96 

3.6 

23.75 

44-63 

3.7 

19.10 

39.45 

44 

65 14 

2.48 

4.4 

59.53 

53.21 

4.5 

50.72 

9.28 

4.6 

24.10 

44.92 

4.7 

19.61 

39-55 

54 

6452 

2.76 

5.4 

5950 

53.54 

5-5 

50.73 

9.61 

5-6 

24.43 

45.22 

5-7 

20.11 

39.66 

M 

63.84 

3.04 

6.4 

59.46 

53-86 

6.5 

50.73 

9-95 

6.6 

24.75 

45-53 

6.7 

20.62 

39.79 

74 

6307 

3.33 

7.4 

5941 

54-19 

7.5 

50.71 

10.30 

7-6 

25.03 

45.86 

7.7 

21.13 

39.95 

M 

1 

63.24 

3-59 

8.4 

59-35 

54.50 

8.5 

50.68 

10.64 

8.5 

25.27 

46.20 

8.7 

21.62 

40.13 

94 

61.36 

3.84 

9.4 

59-28 

54.81 

9-5 

50.64 

10.97 

9.5 

25.45 

46.54 

9.7 

22.09 

40.33 

104 

60.46 

4.05 

10.4 

59.20 

55.09 

10.5 

50.59 

11.29 

10.5 

25.59 

46.88 

10.7 

22.51 

40.54 

"4 

59-55 

4.25 

11.4 

59-12 

55-35 

11-5 

50.53 

11.60 

11.5 

25.68 

47-20 

11.7 

22.91 

40.74 

«4 

58.66 

4.43 

12.4 

59.04 

55-60 

12.5 

50.47 

11.88 

12.5 

25.75 

47.50 

12.7 

23.27 

40.94 

134 

57.82 

4.59 

13.4 

58.96 

55-82 

13.5 

50.41 

12.13 

13.5 

25.81 

47.80 

13.7 

23.60 

41.14 

144 

57.05 

4.74 

14.4 

58.89 

56.03 

14.5 

50.36 

12.38 

14.5 

25.88 

48.06 

14.7 

2393 

41.31 

154 

56.34 

491 

154 

58.83 

56.25 

15-5 

50.32 

12.62 

15.5 

25-98 

48.33 

15.6 

24.26 

41.47 

164 

55.65 

5.10 

16.4 

58.78 

56.48 

16.4 

50.29 

12.88 

16.5 

26.11 

48.58 

16.6 

24.62 

41.63 

»74 

54.99 

5.29 

174 

58.72 

56.72 

17-4 

50.26 

13-15 

17.5 

26.28 

48.85 

17.6 

25.00 

41.77 

184 

54-30 

5.50 

18.4 

58.67 

56.99 

18.4 

50.23 

13-44 

18.5 

26.46 

49.13 

18.6 

25-41 

41.92 

194 

53.52 

5.73 

19.4 

58.61 

57.27 

19.4 

50.20 

13.74 

19.5 

26.64 

49-44 

19.6 

25.85 

42.10 

20.3 

52.65 

5.94 

20.4 

58.54 

57.55 

20.4 

50.15 

14.06 

20.5 

26.79 

49.76 

20.6 

26.28 

42.30 

21-3 

51.68 

6.15 

21.4 

58.45 

57.83 

21.4 

50.08 

14.39 

21.5 

26.88 

50.11 

21.6 

26.70 

42.54 

22.3 

50.64 

6.33 

22.4 

58.35 

58.09 

22.4 

50.00 

14.70 

22.5 

26.89 

50.46 

22.6 

27.08 

42.79 

23.3 

49.58 

6.49 

23.4 

58.24 

58.32 

234 

49.91 

14-99 

23.5 

26.85 

50.79 

23.6 

27.42 

43.07 

24.3 

48.51 

6.61 

24.4 

58.13 

58.54 

24.4 

49.81 

15.25 

24.5 

26.77 

51.12 

24.6 

27.71 

43.34 

25.3 

47.48 

6.72 

25.4 

58.02 

58.72 

25-4 

49-71 

15-50 

25.5 

26.65 

51.42 

25.6 

27.98 

43.60 

26.3 

46.51 

6.81 

26.4 

57-92 

58.90 

26.4 

49.61 

15-72 

26.5 

26.53 

51.71 

26.6 

28.22 

43.85 

27.3 

45.59 

6.89 

274 

57.82 

59.06 

37-4 

49.52 

15-94 

27.5 

26.43 

51.99 

27.6 

28.46 

44.08 

2«.3 

44.72 

6.99 

28.4 

57.73 

59.23 

28.4 

49.44 

16.15 

28.5 

26.36 

52.25 

28.6 

28.71 

44.30 

29.3 

43.86 

7.10 

29.4 

57.64 

59-42 

29.4 

49-37 

16.37 

29.5 

26.32 

52.52 

29.6 

28.98 

44.52 

30.3 

43.01 

7.23 

30.4 

57.56 

59-62 

304 

4930 

16.61 

30.5 

26.31 

52.81 

30.6 

29.28 

44.73 

31.3 

42.13 

736 

31.4 

57-48 

59.84 

31  4 

49.23 

16.87 

31-5 

26.31 

53.11 

31.6 

29.60 

44.95 

32.3 

41.19 

751 

32.4 

57-39 

60.06 

324 

49-15 

17.14 

32.5 

26.30 

53.41 

32.6 

29.92 

4519 

52.15     •» 

•52.15 

6.94        +6.87 

8.21        +8.15 

31.50     +31.47 

23.50      ■^23.48 

8*  II-     . 

|6».i5i 

9^  24"    46«.5i6 

10^  20™    34'.492 

12**  14"    26".979 

15*"    4"    59'.30 

♦88* 

53'    4 

4".4i 

+8i« 

'42'   4 

4".i6 

+83° 

0' 

6".83 

•f88« 

•  10'   5 

5".87 

-|.87° 

34' 

6".oi 

[Bph  13] 
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APRIL,  1913. 


APPARENT  PLACES  OF  CIRCUMPOLAR  STARS 
FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


Oioombiidce  1119. 

Mag.  7.0 


Mean 
Solar 
Date. 

Right 
Ascen- 
sion. 

h    m 

Apr. 

8   12 

s 

13 

41.19 

2.3 

40.21 

3.3 

39.16 

4.3 

38.06 

5.3 

36.91 

6.3 

35.73 

7-3 

34.56 

8.3 

33.40 

9-3 

32.29 

I0.3 

31.26 

11.3 

3030 

12.3 

29.41 

13.3 

28.53 

14.3 

27.65 

15.3 

26.72 

16.3 

25.71 

17-3 

24.61 

18.3 

23.46 

19.3 

22.26 

20.3 

21.07 

21.3 

19.91 

22.3 

i8.8x 

233 

17.78 

243 

16.82 

25.2 

15.91 

26.3 

15.00 

27.2 

14.09 

28.2 

13.15 

29.2 

12.16 

•30-2 

U.13 

312 

10.04 

Declina 

tion 
North. 


+8854 


n 


7.51 
7.66 

7.80 

7.92 
8.03 

8.II 
8.16 
8.20 

8.22 
8.24 

8.25 
8.26 

8.29 

8.35 
8.41 
8.47 

8.53 

8.55 
8.56 

8.52 

8.48 
8.41 

8.33 
8.26 

8.20 
8.16 
8.13 
8.10 

8.08 
8.06 
8.03 


52.20       +52.19 
8»»  ii»     46».i5i 
+88«>53'    44".4i 


I.  Diaoonii. 

Mag.  4.6 


Mean 

Right 

Solar 

Ascen- 

Date. 

sion. 

h    m 

Apr. 

9  24 

1.4 

s 
57.39 

2.4 

57.29 

3.4 

57.18 

4.4 

57-07 

5-4 

56.94 

6.4 

56.81 

7.3 

56.68 

8.3 

56.54 

9.3 

56.41 

10.3 

56.28 

"3 

56.17 

12.3 

56.07 

13.3 

55-97 

14.3 

55.87 

15.3 

55.77 

16.3 

55.67 

17.3 

55-55 

18.3 

55.41 

19.3 

55.26 

20.3 

55." 

21.3 

54-96 

22.3 

54.82 

23.3 

54.69 

24.3 

54-57 

25.3 

54.45 

26.3 

54.34 

27.3 

54-22 

28.3 

54." 

29.3 

53.98 

30.3 

53.85 

31.3 

53.72 

Declina 

tion 

North. 


+81  43 
// 

0.06 

0.29 

0.51 

0.73 

0.94 
1. 12 
1.28 
1.42 

1.54 
1.63 

1.73 
1.83 

1-95 
2.08 
2.24 
2.40 

2.56 
2.69 
2.80 
2.89 

2.95 
2.99 

3.02 
3.05 

3.09 

3.14 
3.20 

3-28 

3.36 
3.44 
3.51 


6.94       +6.87 
^h  24m    46».5i 

+8x®42'  44".i6 


30  H.  Gamelop. 

Mag.  5.3 


Mean 
Solar 
Date. 


Apr. 

1.4 
2.4 
3.4 
4-4 

5.4 
6.4 

7-4 
8.4 

9.4 
0.4 

1.4 
2.4 


3.4 
4-4 
5.4 
6.4 

7-4 
8.4 

9-4 
20.4 


21.3 
22.3 

23.3 
24.3 

25.3 
26.3 

273 
28.3 

29-3 
30.3 
31-3 


Right 
Ascen- 
sion. 


h   m 
10  20 

s 

49.15 
49.06 

48.97 

48.87 

48.75 
48.62 

48.49 
48.35 

48.21 
48.08 
47.96 
47.85 

47.75 
4765 
47.55 
47-44 

47-32 
47.18 
47.02 
46.86 

46.69 

46.53 
46.38 

46.24 

46.10 

45.97 
45.84 
45.72 

45.60 
4546 

45.31 


Declina 

tion 
North. 


+83    O 


// 


7.14 

7.41 
7.68 

7.95 

8.22 
8.47 
8.70 
8.91 

9.09 
9.26 
9.41 

9.57 

9.74 

9.92 

20.13 

20.35 


20.57 
20.78 

20.98 

21.14 

21.28 
21.40 
21.50 

2 1. 59 

21.68 
21.80 
21.92 
22.05 

22.19 

22.34 
22.49 


8.21        +8.15 
lo**  20™    34*.492 


Bradley  1672. 
Mag.  6.3 


Mean 
Solar 
Date. 


Apr. 

1-5 
2-5 
3.5 
4.5 

5.5 
6.5 
7-5 
8.5 

9.5 
10.5 

"5 
12.5 

13-5 

14.4 

15.4 
16.4 

17.4 
18.4 

19.4 

20.4 

21.4 
22.4 

23-4 
24.4 

254 
26.4 

27.4 

28.4 

29.4 

30.4 
31.4 


Right 
Ascen- 
sion. 


h  m 
12  15 

s 
26.30 

26.27 

26.21 

26.11 

25-95 

25-75 

25.51 
25.22 

24.92 

24.63 
24.38 
24.15 

23-98 
23.82 
23.66 
23.48 

23-25 
22.96 

22.61 

22.19 

21.75 
21.32 

20.88 

20.47 

20.10 
19.76 
19.44 
19.12 

18.79 
18.44 
18.06 


Declina 

tion 
North. 


+88  10 


ff 


53.41 
53-74 
5407 
54.41 

5476 
55-10 

55-42 
55-72 

56.01 
56.27 
56.52 
56.75 

56.99 

57.24 
57.51 
57-81 

58.  IX 

58.42 

58.73 
59.02 

59-28 
59-52 
59.73 
59.95 

60.15 
60.36 

60.59 
60.82 

61.06 
61.32 

61  57 


31.53 

X2*»    X4™ 


+31.52 
26*.979 


+83«»    o'     6".83    I  +88**  xo'   55".87 
[Eph  13] 


axoombxldfe  28S3. 

Mag.  7.2 


Mean 

Right 

Solar 

Ascen- 

Date. 

sion. 

h   m 

Apr. 

15    5 

s 

1.6 

29.92 

2.6 

30.25 

3.6 

30.57 

4.6 

30.87 

5.6 

31.15 

6.6 

31-39 

7.6 

31-60 

8.6 

31-76 

9-6 

31.90 

10.6 

32.02 

XX. 6 

32.14 

X2.6 

32.28 

13-6 

32.43 

14.6 

32.6x 

15.6 

32.8X 

x6.6 

3302 

17.6 

33-23 

18.6 

33-39 

19.6 

33-51 

20.5 

33-59 

21.5 

33-62 

22.5 

33.63 

23.5 

33-62 

24.5 

33.62 

25.5 

33.64 

26.5 

33.68 

27.5 

33.74 

28.5 

33-82 

29-5 

33.90 

30.5 

33.98 

31.5 

34.05 

DecU- 
nation 
North, 


+8733 

45.19 

45.44 

45.71 
46.00 

46.31 
46.62 

46.95 
47.26 

47.57 
47.85 
48.x  2 

48.37 

48.6X 
48.85 

49-11 
49-39 

49.70 
50.03 

50.37 
50.71 

51-05 
5137 
51.67 
51.96 

52.23 
52.50 
52.76 
5304 

53.32 
5363 
53.96 


2352 
15**    4"* 
+87^  34' 


+23.50 

59".30 
6".oi 


MAY,  1913. 
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APPARENT  PLACES  OF  CIRCUMPOLAR  STARS 
FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


aMHuMdce  1119. 

Mag.  7.0 

1  H.  DiBOonis. 

Mag.  4.6 

80  H.  Oamelop. 

Mag.  5.3 

Bndley  1672. 

Mag.  6.3 

Oroombiidce  8883. 

Mag.  7.2 

8olw 
Site. 

RjghC 

* 

Dcdina. 

tkm 
North, 

Mean 
Solar 
Date. 

Right 
Ascen- 
sion. 

Declina- 
tion 
North. 

Mean 
Solar 
Date. 

Risht 
Ascen- 
sion. 

Declina- 
tion 
North. 

Mean 
Solar 
Date. 

Right 
Ascen- 
sion. 

Declina- 
tion 
North. 

Mean 
Solar 
Date. 

Right 
Ascen- 
sion. 

Decli- 
nation 
North, 

li    m 

0     / 

h    m 

0     f 

h   m 

0     f 

h   m 

0      / 

h   m 

0     / 

May 

8  II 

+8854 
ft 

May 

9  24 

+81  43 

May 

10  20 

+83     0 

May 

12  15 

+88  II 

May 

15    5 

+8733 

1.2 

s 
70.04 

8.03 

1.3 

8 
53.72 

3.51 

1.3 

s 
45.31 

22.49 

1-4 

s 
18.06 

1-57 

X.5 

s 
34.05 

53.96 

2.2 

68.92 

7.98 

2.3 

« 

53.58 

3.56 

2.3 

45-15 

22.63 

2.4 

17.62 

1-83 

2.5 

34.08 

54.30 

3-2 

6777 

7.90 

3.3 

53.43 

3.61 

3.3 

44.99 

22.75 

3.4 

17.15 

2.09 

3.5 

34-09 

54-64 

4-2 

66.63 

7.80 

4.3 

53.27 

3-63 

4.3 

44.82 

22.85 

4-4 

16.63 

2-33 

4.5 

34-05 

54-99 

5-2 

6551 

7.68 

5-3 

53-12 

3.63 

5-3 

44.65 

22.92 

5-4 

16.07 

2.55 

5-5 

33.98 

55.34 

6.2 

64.44 

7.54 

6.3 

52.98 

360 

6.3 

44.47 

22.97 

6.4 

15.50 

2.75 

6-5 

33.87 

55.68 

7.2 

63.46 

7.38 

7.3 

52.84 

3.56 

7.3 

44.29 

23.00 

7.4 

14.93 

2.92 

7-5 

33-74 

55.99 

8.2 

62.54 

7.22 

8.3 

52.70 

3.50 

8.3 

44.14 

23.02 

8.4 

14-39 

3-07 

8.5 

33.60 

56.29 

9-2 

61.71 

7.07 

9.3 

52.58 

3.44 

9.3 

43-99 

2303 

9-4 

13.88 

3-21 

9-5 

3346 

56.56 

10.2 

60.91 

6.93 

10.3 

52.47 

3.40 

10.3 

43.85 

23.05 

10.4 

13-40 

3-34 

10.5 

33.36 

56.81 

II.2 

60.14 

6.82 

11.3 

52.37 

3-37 

11.3 

43.72 

23-09 

1 1.4 

12.96 

3.49 

II-5 

33-28 

57.06 

12.2 

59-34 

6.71 

12.3 

52.26 

3.37 

X2.3 

43.60 

23.14 

12.4 

12.55 

3-65 

12.5 

33.23 

57.31 

13.2 

58.50 

6.62 

13.3 

52.15 

3.36 

13.3 

43-47 

23.21 

13.4 

12.13 

3-82 

13-5 

33-19 

57.59 

14.2 

57-57 

6.52 

14.2 

52.03 

3.37 

14-3 

43.33 

23.28 

14.4 

11.68 

4.01 

14-5 

33.14 

57.89 

15.2 

56.59 

6.41 

15.2 

51.89 

3.36 

15-3 

43.17 

23.35 

15.4 

II. 17 

4.21 

15.5 

33-06 

58.20 

16.2 

55.55 

6.26 

16.2 

51.75 

3.33 

16.3 

42.99 

23.40 

16.4 

10.60 

4.40 

16.5 

32.95 

58.53 

17.2 

54.51 

6.09 

17.2 

51.60 

3.28 

17.3 

42.81 

23.43 

17-4 

9.98 

4-58 

17.5 

32-79 

58.86 

18.2 

53.51 

5.89 

18.2 

51.45 

3.20 

18.3 

42.62 

23-43 

18.4 

9-32 

4.74 

18.5 

32.59 

59.20 

19.2 

52.57 

567 

19.2 

51.31 

3- 10 

19.3 

42.45 

23.40 

19.4 

8.65 

487 

19-5 

32.36 

59.51 

20.2 

51.72 

5.44 

20.2 

51.18 

2.97 

20.3 

42.28 

23-35 

20.3 

7.98 

4-97 

20.5 

32.10 

59.80 

21.2 

50.94 

5.22 

21.2 

51.06 

2.84 

21.3 

42.12 

23.29 

21.3 

7.35 

5.06 

21.5 

31.86 

60.07 

22.2 

50.22 

5.00 

22.2 

50.94 

2.72 

22.3 

4x97 

23.23 

22.3 

6.76 

5.13 

22.5 

31.62 

60.32 

23.2 

49.55 

4.81 

23.2 

50.84 

2.61 

23.3 

41.83 

23.19 

23-3 

6.20 

5.21 

23.5 

31.40 

60.56 

24.2 

48.89 

4.62 

24.2 

50.74 

2.51 

24-3 

41.70 

23-15 

243 

5-68 

5-29 

24-5 

31-21 

60.80 

25.2 

48.20 

4.44 

25.2 

50.64 

2.43 

25-3 

41-56 

23.12 

25-3 

5.16 

5.40 

25.5 

3 1  02 

61.05 

26,2 

4748 

4.28 

26.2 

50.53 

2.36 

26.3 

41.43 

23.H 

26.3 

4.65 

5-50 

26.5 

30.85 

61.30 

27.2 

46.72 

4.12 

27.2 

50.42 

2.28 

27.3 

41.28 

2309 

27.3 

4.12 

5.62 

27-4 

30.68 

61.56 

28.2 

45.92 

3.95 

28.2 

50.30 

2.21 

28.2 

41.13 

23.09 

28.3 

3.57 

5-74 

28.4 

30.50 

61.84 

29.2 

45.08 

376 

29.2 

50.18 

2.13 

29.2 

40.97 

23.07 

29-3 

2.97 

5.86 

29.4 

30.31 

62.13 

30.2 

44.22 

3.56 

30.2 

50.05 

2.03 

30.2 

40.81 

23.04 

30.3 

2.33 

598 

30.4 

30.08 

62.43 

31.2 

43.36 

332 

3^.2 

49.92 

1.91 

31.2 

40.64 

23.00 

31.3 

1.67 

6.09 

31-4 

29.82 

62.73 

33.1 

42.52 

307 

32.2 

49.79 

1.76 

32.2 

40.46 

22.92 

32.3 

0.96 

6.18 

32.4 

29.53 

63.04 

52.17         +52.17 

6.94 

+6.87 

8.21        +8.15 

31.56     +31.55 

23.55      +23-53 

8^  II*     46^.151 

9**  24«    i 

^6*.5i6 

io*»  20™    34'.492 

12**  14"    26^.979 

15^    4"    59".30 

^*5 

\3'    4> 

r'.4i    1 

+8i« 

42'  4- 

^".i6 

+83^ 

0'     ( 

5".83    1 

+88*> 

10'   5, 

5".87    1 

+87*^ 

34' 

6".oi 

[Bph  13] 
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JUNE,  1913. 


APPARENT  PLACES  OF  CIRCUMPOLAR  STARS 
FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


Chroomtaidc^  IHO* 

Mag.  7.0 

1  H.  DxmconlB. 

Mag.  4.6 

80  H.  Oamelop. 

Mag.  5.3 

Bnullef  1678. 

Mag.  6.3 

Oioomtaldge  SStt. 

Mag.  7.2 
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0      / 
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49.66 

61.59 
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41.02 
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4.41 

8.1 
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49.08 
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8.2 
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8.3 
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6.30 

8.4 

27.15 
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91 

38.13 

61.00 

9.2 

49.00 

60.31 

9.2 

39.35 

21.95 

9.3 

55.85 

6.32 

9.4 

26.89 

4.79 

10. 1 
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10.2 

48.91 
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10.2 

39.22 
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10.3 
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6.35 

10.4 
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5.00 
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36.98 

60.57 
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6.40 
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5.23 
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12.2 

48.70 

59-88 

12.2 

38.93 
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6.44 

12.4 

26.03 

5.49 

13.1 

35.68 

60.04 

13.2 
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59.70 

13.2 
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5.74 
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APPARENT  PLACES  OF  CIRCUMPOLAR  STARS 
FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 
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Qiooabzidce  8288. 

Mag.  7.2 

Una 

Richt 
■on. 

Dediiift* 

Mean 

Solar 
Date. 

Risht 
Ascen- 
sion. 

Declina. 

tion 
North. 

Mean   Risht 

Declina. 

tion 
North. 

Mean 
Solar 
Date. 

Right 
Ascen- 
sion. 

Declina- 
tion 
North. 

Mean 

Solar 
Date. 

Right 
Ascen- 
sion. 

Dedi- 

Solv 
Site. 

tion 
North, 

Solar 
Date. 

Ascen- 
sion. 

nation 
North. 

h    m 

0      t 

h     m 

0      / 

h    m 

0      / 

h    m 

0      / 

h  m 

0       / 

July 

8   II 

+8853 

0  $ 

July 

9  24 

+81  42 
ff 

July 

10  20 

+83     0 

July 

12  14 

+88  10 

July 

15  5 

+8734 

§  » 

I.I 

• 
2915 

54.50 

II 

8 
47.14 

55.35 

1.2 

s 
36.44 

18.18 

1.2 

s 
41.27 

65.48 

1.4 

s 
17.99 

w  w 

8.98 

2.1 

29.08 

54.14 

2.1 

47,08 

55.04 

2.2 

36.33 

17.90 

2.2 

40.59 

6532 

2.3 

17-45 

9.10 

3.« 

29.06 

53.79 

3.1 

47.04 

54.73 

3.1 

36.25 

17.62 

3.2 
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3.3 
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29.11 

53.46 
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9.39 

7.0 
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52.57 
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53.66 
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35.95 

16.65 

7.2 

37.78 

64.58 
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15-11 

9.48 

8.0 

29.15 

52.29 

8.1 

46.87 

53.41 

8.1 

35.86 

16.44 
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9.58 

9.0 
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28.93 

61.97 

22.3 

7-47 
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APPARENT  PLACES  OF  CIRCUMPOLAR  STARS 
FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 
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10.35 

6.9 

35.61 
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6.0 
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71 

34.00 

67.32 
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7.3 
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8.9 
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33-95 
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10.9 

37-44 

40.66 

lO.O 

46.51 

42.65 

10.0 
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17.00 

55.49 

152 

54.03 

9.66 

16.9 
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17.9 

42.32 

38.50 

16.9 
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21.0 

3391 

62.37 

21. 1 

1493 

53.74 

21.2 

51.02 

9.08 

22.9 

45-24 

36.94 

21.9 

47-02 

38.56 

22.0 

33.90 

62.00 

22.1 

14.50 

53.43 

22.2 

50.45 

9.00 

239 

45  93 

36.59 

22.9 

47.06 

38.19 

23.0 

33.88 

61.63 

23.1 

14.07 

53.10 

23.2 

49.87 

8.91 

24.9 

46.70 

36.24 

23.9 

47.11 

37.81 

24.0 

33-88 

61.24 

24.1 

13.64 

52.75 

24.2 

49.27 

8.79 

25.9 

47.56 

35.90 

24.9 

47.16 

37.42 

25.0 

33.89 

60.84 

25.1 

13.24 

52.38 

25.2 

48.66 

8.65 

26.9 

48.51 

35.57 

25.9 

47-23 

37.03 

26.0 

33.91 

60.43 

26.1 

12.90 

52.00 

26.2 

48.06 

8.47 

27.9 

49.50 

35.27 

26.9 

47-31 

36.65 

26.9 

33.96 

60.01 

27.1 

12.60 

51.60 

27.2 

47.48 

8.28 

28.9 

50.51 

34.99 

27.9 

47.40 

36.29 

27.9 

34-01 

59-61 

28.1 

12.34 

51.21 

28.2 

46.94 

8.07 

29.9 

51.48 

34.74 

28.9 

47-50 

35.95 

28.9 

34.07 

59-24 

29.1 

12.15 

50.83 

29.2 

46.44 

7.86 

30.9 

52.40 

34.50 

29.9 

47.59 

35.63 

29-9 

34.14 

58.88 

30.1 

11.98 

50.47 

30.2 

45.96 

7.65 

319 

53.25 

34.25 

30.9 

47.67 

35.33 

30.9 

34.20 

58.54 

31. 1 

11.82 

50.12 

31.2 

45.49 

7.46 

32.9 

54.03 

34-00 

31.9 

47.75 

35.02 

31.9 

34.25 

58.22 

32.1 

11.62 

49.78 

32.2 

45.04 

7.30 

51.82       +51.81 

6.94       +6.86 

8.21 

+8.15 

31 

.52      +31.51 

23.58        H 

^23.56 

8»»  ii"     46«.i5i 

9h  24"»    46".5i6 

io*»  20"  : 
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I2»» 

14"    26*.979 

15**    4" 

59'.30 

+88<> 
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APPARENT  PLACES  OF  CIRCUMPOLAR  STARS 
FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


Ofoombildce  1119. 
Mag.  7.0 

1  H.  Draconis. 

Mag.  4.6 

80  H.  Camelop. 
Mag.  5.3 

Bndley  1672. 

Mag.  6.3 

Oroombridge  8288. 

Mag.  7.2 

1 
Mcta 
Sokr 
Dtte. 

Right 
Aacen- 

Dectina. 

tkm 
North. 

Mean 

Solar: 
Date. 

Right 
Ascen- 
sion. 

Declina- 

tion 
North. 

Mean 
Solar 
Date. 

Right 
Ascen- 
sion. 

Declina. 

tion 

North. 

Mean 
Solar 
Date. 

Right 
Ascen- 
sion. 

Declina- 
tion 
North. 

Mean 
Solar 
Date. 

Right 
Ascen- 
sion. 

Decli- 
nation 
North. 

h    m 

0     t 

h    m 

0      t 

h   m 

0     f 

h   m 

0      t 

h  m 

0      t 

Sept. 

8    II 

+8853 

It 

Sept. 

9  24 

+81  42 

If 

Sept. 

10  20 

+82  59 

If 

Sept. 

12  14 

+88  10 

00 

Sept. 

15  4 

+8733 

§  m 

1-9 

s 
54.03 

34.00 

1.9 

8 
47.83 

34-72 

1-9 

s 
34.28 

57.89 

I.I 

s 
11.62 

49-78 

1.2 

s 
45.04 

W  w 

67.30 

2.9 

54.78 

3372 

2.9 

47.89 

34.40 

2.9 

34.32 

57.54 

2.1 

11.38 

49.46 

2.2 

44.57 

67.13 

3.9 

55.53 

33.43 

3.9 

47-95 

34.05 

3.9 

34-34 

57.18 

3.1 

II. 10 

49.13 

3-2 

44.05 

66.98 

4-9 

56.34 

33." 

4.9 

48.01 

33.68 

4.9 

34-36 

56.80 

4.1 

10.78 

48.79 

4.2 

43.51 

66.84 

5-9 

57.23 

32.78 

5.9 

48.08 

33.30 

5.9 

34-39 

56.39 

5.1 

10.45 

48.42 

5-2 

42.94 

66.67 

6.9 

58.21 

32.46 

6.9 

48.17 

32.91 

6.9 

34-43 

55-97 

6.1 

10.12 

48.03 

6.2 

42.36 

66.50 

79 

59.26 

32.15 

7.9 

48.26 

32.54 

7-9 

34-49 

55-56 

7.0 

9.83 

47.64 

7-2 

41.77 

66.29 

8.9 

60.38 

31.86 

8.9 

48.37 

32.18 

8.9 

3456 

5516 

8.0 

9.60 

47.22 

8.2 

41.21 

66.06 

99 

61.51 

31.60 

9.9 

48.48 

31.83 

9-9 

34.64 

54.77 

9.0 

9.42 

46.81 

9-2 

40.68 

65.82 

10.9 

62.63 

31-36 

10.9 

48.60 

31-52 

10.9 

34.72 

54.39 

1 0.0 

9.29 

46.40 

10.2 

40.18 

65.56 

11.9 

6373    31.15 

11.9 

48.71 

31.22 

11.9 

34.81 

54.05 

11. 0 

9.22 

46.00 

II. 2 

39.72 

65.30 

12.9 

64.78 

30.94 

12.9 

48.82 

30.93 

12.9 

34-90 

53-72 

12.0 

9.16 

45.62 

12.2 

39.28 

65.05 

13.9 

65.79 

30.74 

13-9 

48.92 

30.65 

13-9 

34.98 

53-40 

13-0 

9.10 

45.27 

I3.I 

38.86 

64.80 

14-9 

66.76 

30.54 

14.9 

49.02 

30.37 

14.9 

35.05 

53.08 

14.0 

9-03 

44.91 

14. 1 

38.45 

64.58 

15.9 

67.70 

.30.32 

15.9 

49.12 

30.09 

15-9 

35-12 

52.75 

15.0 

8.93 

44.57 

151 

38.03 

64.36 

16.9 

68.62 

30.09 

16.9 

49.21 

29-79 

16.9 

35.18 

52.42 

16.0 

8.81 

44.23 

16.1 

37.61 

64.15 

17.9  ■  69.56 

29.84 

179 

49.30 

2947 

17-9 

35.24 

52.07 

17.0 

8.67 

43.88 

I7.I 

37.16 

63-94 

18.8 

70.51 

2958 

18.9 

49.39 

29-15 

18.9 

35-30 

51.72 

18.0 

8.51 

43.53 

18.I 

36.69 

63-74 

19.8 

71.52 

29.31 

19.9 

49.48 

28.81 

19.9 

35-37 

51-34 

19.0 

8.32 

43.16 

19.1 

36.20 

63.53 

20.8 

72.61 

29.04 

20.9 

49-59 

28.46 

20.9 

35-45 

50.94 

20.0 

8.15 

42.77 

20.1 

35.70 

63.30 

21.8 

73.78 

28.79 

21.9 

49.71 

28.11 

21.9 

35-54 

50.54 

21.0 

7-99 

42.35 

21. 1 

35.18 

63.05 

22.8 

7503 

28.54 

22.9 

49-84 

2777 

22.9 

35-64 

50.14 

22.0 

7.88 

41-93 

22.1 

34.66 

62.77 

23.8 

76.34 

28.32 

23.9 

49-98 

27-45 

23.9 

35-76 

49-75 

23.0 

7.82 

41-50 

23.1 

34.16 

62.46 

24.8 

77.65 

28.12 

24.9 

50-13 

27-15 

24.9 

35-89 

49-39 

24.0 

7.82 

41.06 

24.1 

33.71 

62.14 

25.8 

78.95 

27.94 

259 

50.27 

26.87 

25-9 

36.02 

49.04 

24-9 

7.87 

40.64 

25-1 

33.29 

61.81 

26.8 

80.21 

27.79 

26.9 

50.42 

26.61 

26.9 

36.14 

48.72 

25.9 

7.96 

40.22 

26.1 

32.91 

61.49 

27.8 

81.41 

27.63 

27.9 

50.55 

26.36 

27-9 

36.26 

48.42 

26.9 

8.06 

39-83 

27.1 

32.57 

61.17 

28.8 

82.52 

27.48 

28.9 

50.68 

26.11 

28.9 

36.37 

48.11 

27-9 

8.15 

39.47 

28.1 

32.24 

60.88 

29.8 

83.58 

27.31 

29.9 

50.80 

25.84 

29-9 

36.47 

47.80 

28.9 

8.20 

39-12 

29.1 

31.88 

60.61 

30.8 

84.63 

27.12 

30.9 

50.90 

25.56 

30.9 

36.56 

47-47 

29-9 

8.18 

38.77 

30.1 

31.50 

60.36 

31.8 

85.70 

26.91 

31.9 

51.02 

25.27 

31.9 

36.65 

4713 

30.9 

8.15 

38.40 

31.1 

31-08 

60.10 

32.8  86.84 

26.68 

32.9 

51.15 

24.96 

32.9 

36.75 

46.77 

31.9 

8.09 

38.02 

32.1 

30.65 

59.84 

51.70       +5*69 

6.93       +6.86 

8.20        +8.14 

31 

-47     +31-45 

23.56        +23.54 
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OCTOBER,  1913. 

APPARENT  PLACES  OF  CIRCUMPOLAR  STARS 
FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


Groombzidge  1119. 

Mag.  7.0 

1  H.  Dnconis. 

Mag.  4.6 

80  H.  Cftmelop. 

Mag.  5.3 

Bndley  1672. 

Mag.  6.3 

Groombzidfe 

Mag.  7. 

Mean 
Solar 
Date. 

Right 
Ascen- 
sion. 

Declina- 
tion 
North, 

Mean 

Solar 
Date. 

Right 
Ascen- 
sion. 

Declina- 
tion 
North. 

Mean 
Solar 
Date. 

Right 
Ascen- 
sion. 

Declina- 
tion 
North. 

Mean 
Solar 
Date. 

Right 
Ascen- 
sion. 

Declina- 
tion 
North. 

Mean 
Solar 
Date. 

Right 
Ascen- 
sion. 

h    ni 

0     t 

h    m 

0     $ 

h  m 

0      / 

h    m 

0     / 

h  m 

Oct. 

8    12 

+8853 

MM 

Oct. 

9  24 

+81  42 

mm 

Oct. 

10  20 

+82  59 

g  g 

Oct. 

12  14 

+88  10 

Oct. 

15  4 

1.8 

s 
2570 

WW 

26.91 

1.9 

8 
51.02 

WW 

25.27 

1.9 

s 
36.65 

w  w 

47.13 

1.9 

s 
8.09 

38.02 

I.I 

s 
3108 

2.8 

26.84 

26.68 

2.9 

51.15 

24.96 

2.9 

36.75 

46.77 

2.9 

8.02 

3763 

2.1 

30.65 

3.8 

28.05 

26.46 

3.9 

51.27 

24.63 

3.9 

36.85 

46.39 

3.9 

7.99 

37.21 

3.1 

30.19 

4.8 

29.35 

26.25 

4.9 

51.41 

24.31 

4.9 

36.97 

46.01 

4.9 

8.01 

36.78 

4.1 

29.72 

5.8 

30.71 

26.06 

5.9 

51.56 

24.00 

5.9 

37.11 

45.64 

5-9 

8.08 

36.34 

5.1 

29.28 

6.8 

32.10 

25.90 

6.8 

51.72 

23.72 

6.9 

37.25 

45.28 

6.9 

8.22 

35.91 

6.1 

28.88 

7.8 

33.49 

25.76 

7.8 

51.88 

2346 

7.9 

37.41 

44.95 

7.9 

8.39 

35.49 

7.1 

28.51 

8.8 

34.86 

25.64 

8.8 

52.05 

23.22 

8.9 

37.56 

44.65 

8.9 

8.59 

35.10 

8.1 

28.19 

9.8 

36.17 

25.53 

9.8 

52.20 

23.00 

9.9 

37.71 

44.35 

9.9 

8.81 

34.72 

9.1 

27.88 

10.8 

37.43 

25.44 

X0.8 

52.35 

22.79 

10.9 

37.86 

44.07 

10.9 

9.02 

34.34 

10. 1 

27.60 

IX.8 

38.64 

25.34 

II  8 

52.50 

22.59 

11.9 

38.00 

43.81 

11.9 

9.23 

33.99 

II. I 

27.34 

12.8 

39.81 

25.24 

12.8 

52.64 

22.39 

12.9 

38.14 

43.54 

12.9 

9.39 

33.65 

12. 1 

27.08 

13.8 

40.96 

25.12 

13.8 

52.78 

22.17 

13.9 

38.26 

43.27 

13.9 

9.53 

33.30 

131 

26.81 

14.8 

42.10 

25.00 

14.8 

52.92 

21.94 

14.9 

38.38 

42.99 

14.9 

9.65 

32.94 

14.1 

26.53 

15.8 

43.25 

24.86 

15.8 

53.05 

21.71 

15.9 

38.51 

42.70 

15-9 

9.76 

32.59 

15.1 

26.22 

16.8 

44.44 

24.71 

16.8 

53.19 

21.46 

16.9 

38.64 

42.39 

16.9 

9.86 

32.22 

16. 1 

25.89 

17.8 

45.69 

24.56 

17.8 

53.34 

21.20 

17.9 

38.77 

42.07 

17.9 

9.98 

31.83 

17.1 

2555 

18.8 

47.01 

24.42 

18.8 

53.50 

20.94 

18.9 

38.91 

4174 

18.9 

10.14 

31.42 

18. 1 

25.20 

19.8 

48.41 

24.28 

19.8 

53.67 

20.68 

19.9 

39.07 

41.41 

19.9 

10.34 

31.00 

19.1 

24.85 

20.8 

49.86 

24.18 

20.8 

53.84 

20.44 

20.8 

39.24 

41.09 

20.9 

10.59 

30.57 

20.0 

24.52 

21.8 

51-34 

24.10 

21.8 

54.02 

20.22 

21.8 

39.43 

40.79 

21.9 

10.90 

30.16 

21.0 

2423 

22.8 

52.80 

24.04 

22.8 

54.21 

20.04 

22.8 

39.62 

40.52 

22.9 

11.26 

29.77 

22.0 

2399 

23.8 

54-22 

24.02 

23.8 

54.39 

19.87 

23.8 

39.80 

40.26 

23.9 

11.64 

29.40 

23.0 

23.77 

24.7 

55.58 

24.00 

24.8 

54.56 

19.71 

24.8 

39.98 

40.03 

24.9 

12.02 

29.05 

24.0 

23.59 

25.7 

56.86 

23.98 

25.8 

54.73 

19.57 

25.8 

40.16 

39.82 

25.9 

12.36 

28.72 

25.0 

23.44 

26.7 

58.06 

23.93 

26.8 

54.88 

19.42 

26.8 

40.32 

39.59 

26.9 

12.65 

28.41 

26.0 

23-31 

27.7 

59-23 

23.87 

27.8 

55.03 

19.24 

27.8 

40.47 

39.36 

27-9 

12.91 

28.09 

27.0 

23.12 

28.7 

60.42 

23.79 

28.8 

55.18 

19.06 

28.8 

40.61 

39- 11 

28.9 

13.13 

27.75 

28.0 

22.92 

29.7 

61.65 

23.72 

29.8 

55-33 

18.86 

29.8 

40.76 

38.84 

29.9 

13.35 

27.39 

29.0 

22.68 

307 

62.94 

23.62 

30.8 

55.49 

18.64 

30.8 

40.92 

38.55 

30.9 

13.58 

2703 

30.0 

22.42 

317 

64.30 

23.53 

31.8 

55-66 

18.43 

31.8 

41.09 

38.26 

31.9 

13.84 

26.64 

31.0 

22.16 

32.7 

65.73 

23.46 

32.8 

55-84 

18.24 

32.8 

41.27 

37.98 

32.9 

14.18 

26.24 

32.0 

21.91 

51.63       +51.62 

6.93        +6.86 

8.20       +8.14 

31.41      +31.40 

23.54       +: 
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APPARENT  PLACES  OF  CIRCUMPOLAR  STARS 
FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


«iMmlMidie  1119. 

Mag.  7.0 

1  H.  Dnoonis. 

Mag.  4.6 

80  H.  Camelop. 

Mag.  5.3 

BnuUey  1672. 

Mag.  6.3 

broombzidge  8888. 

Mag.  7.2 

Una 

SbIv 
Dite. 

Right 

Ascen- 

sion. 

Declina- 
tion 
North. 

Mean 
Solar 
Date. 

Right 
Ascen- 
sion. 

Declina- 
tion 
North. 

Mean 
Solar 
Date. 

Right 
Ascen- 
sion. 

Declina- 
tion 
North. 

Mean 
Solar 
Date. 



Right 
Ascen- 
sion. 

Declina- 
tion 
North. 

0      / 

Mean 
Solar 
Date. 

Right 
Ascen- 
sion. 

Decli- 
nation 
North. 

li    m 

0      / 

h    m 

0      1 

h    m 

0      / 

h    m 

h    m 

0     t 

Not. 

8  13 

-^8«53 

mm 

Nov. 

9   24 

+81  42 

Nov. 

10  20 

+82  59 

Nov. 

12  14 

+88  10 

0  f 

Nov. 

15    4 

+87  33 

17 

S 

5-73 

W  r 

2346 

1.8 

s 
55.84 

18.24 

1.8 

s 
41.27 

r  ' 

37.98 

1.9 

s 
14.18 

26.24 

I.O 

s 
21.91 

49.62 

2-7 

7.19 

23-43 

2.8 

56.03 

18.06 

2.8 

41.47 

37-71 

2.9 

14.55 

25.86 

2.0 

21.68 

49.22 

5-7 

8.66 

2342 

3-8 

56.22 

17.91 

3.8 

41.67 

37-47 

3.9 

14.98 

25-49 

3.0 

21.51 

48.81 

4-7 

10. 1 1 

23.42 

4.8 

56.42 

17.78 

4.8 

41.88 

37.25 

4.9 

15.46 

25.13 

4.0 

21.35 

48.39 

5-7 

11.50 

23.45 

5.8 

56.61 

17.67 

5.8 

42.08 

37-05 

5.9 

15.96 

24-79 

5-0 

21.25 

47.99 

6.7 

12.84 

23.49 

6.8 

56.79 

17.58 

6.8 

42.27 

36.88 

6.9 

16.44 

24.48 

6.0 

21.17 

47.58 

7-7 

14. 1 1 

23.53 

7.8 

56.97 

17.50 

7.8 

42.46 

36.71 

7-9 

16.91 

24.19 

6.9 

21.12 

47.20 

8.7 

15-33 

1 

23.57 

8.8 

57.14 

17.42 

8.8 

42.65 

36.56 

8.9 

17.36'  23.90 

7.9 

21.08 

46.82 

9-7 

16.50 

23.60 

9.8 

57.31 

17.33 

9.8 

42.82 

36.40 

9.9 

17.79 

23-63 

8.9 

21.03 

46.47 

lay 

17.66 

23.63 

10.8 

57.47 

17.23 

10.8 

42.99 

36.23 

10.9 

18.18 

23.34 

9.9 

20.97 

46.13 

II.7 

18.81 

23.64 

11.8 

57.63 

1713 

II. 8 

43-16 

36.05 

11.9 

18.56 

23.06 

10.9 

20.90 

45.81 

12.7 

19.99 

23.64 

12.7 

57.78 

17.01 

12.8 

43.33 

35.86 

12.9 

18.93 

22.76 

1 1.9 

20.81 

45.48 

»3.7 

21.21 

23.63 

13.7 

57.95 

16.88 

13.8 

4350 

35-66 

13.9 

19.30 

22.45 

12.9 

20.70 

45.14 

M.7 

22.50 

2363 

14-7 

58.12 

16.75 

14.8 

43.69 

35-45 

14.9 

19.69 

22.13 

139 

20.58 

44.79 

«5-7 

23.85 

23.64 

15.7 

58.30 

16.62 

15.8 

43.88 

35.24 

15-9 

20.13 

21.79 

14.9 

20.46 

44-42 

16.7 

25.24 

23.66 

16.7 

58.50 

16.51 

16.8 

44.09 

35.04 

16.9 

20.62 

21.44 

15.9 

20.36 

44.04 

17.7 

26.66 

23.72 

17.7 

58.70 

16.43 

17.8 

4431 

34.86 

17.9 

21.17 

21. II 

16.9 

20.28 

43.63 

18.7 

28.10 

23.80 

18.7 

58.90 

16.36 

18.8 

44-53 

34.70 

18.8 

21.76 

20.80 

17-9 

20.26 

43.21 

«9.7 

29.49 

23.91 

19.7 

59.10 

16.32 

19.8 

44.76 

3456 

19.8 

22.38 

20.51 

18.9 

20.26 

42.78 

J0.7 

30.80 

24.02 

20.7 

59.29 

16.31 

20.8 

44.98 

34-45 

20.8 

23.00 

20.24 

19-9 

20.30 

42.36 

21.7 

32.03 

24.15 

21.7 

59.48 

16.31 

21.8 

45.1.9 

34.37 

21.8 

23.61 

19.99 

20.9 

20.38 

41.97 

22.7 

33.17 

24.27 

22.7 

59.65 

16.30 

22.8 

45.^9 

34.28 

22.8 

24.17 

19-76 

21.9 

20.47 

41.60 

23-7 

34.26 

24.37 

23.7 

59.81 

16.28 

23.8 

45.57 

34.19 

23.8 

24.69 

19.54 

22.9 

20.54 

41.25 

H.7 

35.32 

24.45 

24.7 

59.97 

16.24 

24.8 

45.75 

34.09 

24.8 

25.16 

19.30 

23.9 

20.60 

40.93 

25.7 

36.41 

24.5 » 

257 

60.13 

16.19 

25.8 

45-93 

33.95 

25.8 

25.61 

1905 

24.9 

20.63 

40.61 

26.7 

37-57 

24.57 

26.7 

60.30 

16.12 

26.7 

46.11 

33-81 

26.8 

26,07 

18.79 

25-9 

20.62 

40.27 

27-7 

38.78 

2463 

27.7 

60.47 

16.05 

277 

46.30 

3366 

27.8 

26.56 

i§.52 

26.9 

20.60 

39.93 

28.7 

40.05 

24.71 

28.7 

60.65 

16.00 

28.7 

46.50 

33.52 

28.8 

27.10 

18.24 

27.9 

20.59 

39.56 

297 

41.36 

24.80 

29.7 

60.85 

15.96 

29.7 

46.72 

33-39 

29.8 

27.68 

17.96 

28.9 

20.60 

39.19 

30.6 

42.67 

24.93 

30.7 

61.05 

15.94 

30.7 

46.94 

33.29 

30.8 

28.32 

17.69 

29.9 

20.63 

38.79 

31.6 

43.96 

25.08 

31.7 

61.24 

15.95 

31.7 

47.17 

33.21 

31.8 

29.00 

17.43 

30.9 

20.72 

38.38 

32.6 

45.21 

25.25 

32.7 

61.43 

1599 

32.7 

47-40 

33.16 

32.8 

29.70 

17.21 

31.9 

20.84   37.98 

51.62       +51.61 

6.93        +6.86 

8.20        -1-8. 14 

31.36     +31.35 

23.51      +23.49 

8*  II*     46^.151 

9»»  24«»    46^.516 

lo**  20"    34" .492 

I2*»  14"    26«.979 
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53'    4 
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42'  4 
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+88* 
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DECEMBER,  1913. 


APPARENT  PLACES  OF  CIRCUMPOLAR  STARS 
FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


Groombrldge  1119. 

1  H.  Dnoonis. 

30  H.  Camelop. 

Bndley  1672. 

Ofoombxid, 

Mag.  7.0 

Mag.  4 

.6 

Mag.  5.3 

Mag.  6.3 

Mag. 

Mean 
Solar 
Date. 

Right 
Ascen- 
sion. 

Declina- 
tion 
North. 

Mean 
Solar 
Date. 

RiKht 
Ascen- 
sion. 

Declina- 
tion 
North. 

Mean 
Solar 
Date. 

Riffht 
Ascen- 
sion. 

Declina- 
tion 
North. 

Mean 
Solar 
Date. 

Risrht 
Ascen- 
sion. 

Dedina 

tion 
North. 

Mean 
Solar 
Date. 

Rishi 

Ascen 

sion. 

h    m 

0      / 

h    m 

0      f 

h    m 

0      1 

h    m 

0      t 

h    ir 

Dec. 

8  13 

+8853 

Dec. 

9  25 

+81  42 

• 

Dec. 

10  20 

+82  59 

Dec. 

12  14 

+88  10 

mm 

Dec. 

15   A 

1.6 

8 
4396 

r  r 

25.08 

1.7 

s 
1.24 

r  r 

15.95 

1-7 

s 
47.17 

w  w 

33.21 

1.8 

8 
29.00 

r  w 

17.43 

1-9 

s 
20.8^ 

2.6 

45.21 

2525 

2.7 

1.43 

15.99 

2.7 

47.40 

33.16 

2.8 

29.70 

17.21 

2.9 

2I.OC 

3.6 

46.39 

25.44 

3.7 

1.62 

16.05 

3-7 

47.62 

33." 

3.8 

30.40 

17.01 

3.9 

21.19 

4.6 

47.50 

25.63 

4.7 

1-79 

16. 1  I 

4-7 

47.84 

33.09 

4.8 

31.09 

16.83 

4.9 

21.39 

5.6 

48.53 

25.82 

5.7 

1.96 

16.18 

5-7 

48.04 

3309 

5.8 

31.76 

16.67 

5-9 

21.6c 

6.6 

49.51 

26.00 

6.7 

2.12 

16.25 

6.7 

48.23 

33.08 

6.8 

32.40 

16.51 

6.9 

2  1. 8c 

7.6 

50.46 

26.17 

7-7 

2.28 

16.31 

7.7 

48.42 

33.07 

7.8 

33.01 

16.36 

7.9 

21.9s 

8.6 

51.39 

26.34 

8.7 

2.43 

16.36 

8.7 

48.61 

33.05 

8.8 

33.59 

16.20 

8.9 

22.15 

9.6 

52.32 

26.48 

9.7 

2.58 

16.40 

9-7 

48.79 

33.03 

9.8 

34.15 

16.04 

9.9 

22.29 

10.6 

53.28 

26.62 

10.7 

2.73 

16.44 

10.7 

48.96 

32.99 

10.8 

34.70 

15.87 

10.9 

22.42 

11.6 

5430 

26.75 

II. 7 

2.89 

16.46 

II. 7 

49.15 

32.94 

11.8 

35.26 

15.69 

11.9 

22.54 

12.6 

55.37 

26.91 

12.7 

3.06 

16.49 

12.7 

49.34 

32.89 

12.8 

35.87 

15.50 

12.9 

2  2.68 

13.6 

56.48 

27.06 

13.7 

3.24 

16.53 

13.7 

49.55 

32.85 

13.8 

36.51 

15.29 

13.9 

22.84 

14.6 

57.62 

27.24 

14.7 

3.42 

16.58 

14.7 

49.77 

32.82 

14.8 

37.21 

15.10 

14.9 

23-04 

15.6 

58.76 

27-45 

15.7 

3.60 

16.67 

15-7 

50.00 

32.81 

15.8 

37.95 

14.91 

15.9 

23.27 

16.6 

59.87 

27.69 

16.7 

3.78 

16.78 

16.7 

50.23 

32.83 

16.8 

38.73 

14.76 

16.9 

23.54 

17.6 

60.91 

2795 

17.7 

3.96 

16.91 

17.7 

50.45 

32.87 

17.8 

39.52 

14.63 

179 

23.85 

18.6 

61.84 

28.21 

18.6 

4.13 

17.06 

18.7 

50.67 

32.94 

18.8 

40.29 

14.52 

18.9 

24.19 

19.6 

62.69 

28.47 

19.6 

4.29 

17.21 

19.7 

50.87 

33.02 

19.8 

41.03 

14.45 

19.9 

24.52 

20.6 

63.47 

28.71 

20.6 

4.43 

17.36 

20.7 

51.05 

33.10 

20.8 

41.71 

14.38 

20.9 

24-83 

21.6 

64.20 

28.94 

21.6 

4.57 

17.48 

21.7 

51.22 

33.16 

21.8 

42.34 

14.31 

21.9 

2512 

22.6 

64.92 

29.14 

22.6 

4.70 

17.59 

22.7 

51.39 

33.21 

22.8 

42.93 

14-23 

22.9 

25-38 

23.6 

65.67 

29.33 

23.6 

4.83 

17.69 

23.7 

51.55 

33-24 

23.8 

43.52 

14.13 

23.9 

25.6c 

24.6 

66.48 

29.51 

24.6 

4.97 

17.77 

247 

51.72 

33.26 

24.8 

44.11 

14.01 

24.9 

25.82 

25.6 

6734 

29.71 

25.6 

5.12 

17.86 

25.7 

51.91 

33.28 

25.7 

44.75 

13.89 

25.9 

26.06 

26.6 

68.24 

29.92 

26.6 

5.28 

17.96 

26.7 

52.11 

33-30 

26.7 

45.44 

13.77 

26.9 

26.32 

27.6 

69.16 

30.16 

27.6 

5.45 

18.08 

27.7 

52.31 

33-35 

27-7 

46.17 

13.66 

27.9 

26.62 

28.6 

70.07 

30-42 

28.6 

5.61 

18.24 

28.7 

52.52 

33.43 

28.7 

46.93 

13.56 

28.9 

26.96 

29.6 

70.94 

30.71 

29.6 

5.77 

18.42 

29.7 

52.73 

33.53 

29-7 

47.74 

13.50 

29.9 

27.34 

30.6 

71.73 

31.01 

30.6 

5.92 

18.62 

30.7 

52.93 

3365 

30.7 

48.53 

13.46 

30.9 

27.76 

316 

72.43 

3132 

31.6 

6.07 

18.84 

31-7 

53.12 

33.79 

31.7 

49.31 

13-45 

31-8 

28.19 

32.6 

73.05 

31.64 

32.6    6.21 

19.06 

32.7 

53.31 

33.95 

32.7 

50.06 

13-44 

32.8 

28.61 

51.67       +51.66 

6.93 

+6.86 

8.20        +8.14 

31.33      +31.31 

23.48 

8*  II™     46*.  15 1 

9"  24-    4 

6-.5i6 

jQh  20™    34". 492 

12'*  14™    26».979 

I5»»    4a 

+88O53'     44"-4i       +8i«»42'   44 

^".i6 

+83«>    0'      6".83 

+88°  10'   55".87 

+87^  34' 
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APPARENT  PLACES  OF  CIRCUMPOLAR  STARS 
FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


t  Thne  MiBoris. 

^  Jitwm  Xinorli. 

A.  XTra»  Xinorli. 

76  DnooBii. 

89  H.  Cephei. 

Mag.  4-4 

Mag.  4.4 

Mag.  6.6 

Mag.  5.7 

Mag.  5.6 

Sdff 

Dtte. 

Risht 

Aaeen- 

rion. 

Declina. 

lion 

North. 

Mean 
Solar 
Date. 

Right 
Ascen- 
sion. 

Declina- 
tion 
North. 

Mean 
Solar 
Date. 

Riffht 
Ascen- 
sion. 

Declina- 
tion 
North. 

Mean 
Solar 
Date. 

Riffht 
Ascen- 
sion. 

Declina- 
tion 
North. 

Mean 
Solar 
Date. 

Right 
Ascen- 
sion. 

Decli- 
nation 
North, 

h   m 

0      / 

h    m 

0      / 

h    m 

0      f 

h    ra 

0      t 

h    m 

0     / 

Jin.   1654 

+82  10 

Jan. 

17  59 

+8636 

0  f 

Jan. 

19    5 

+Sg    0 

mm 

Jan. 

2048 

+82   12 

Jan. 

23  27 

+86  49 

00 

a9 

8 
42.93 

W  W 

38.20 

0.9 

s 
57.31 

38.98 

I.O 

8 
60.86 

w  r 

33.67 

I.I 

8 
45.99 

3967 

1.2 

s 
27.33 

56.82 

1-9 

43.00 

3791 

x-9 

57.34 

38.68 

2.0 

60.55 

33.40 

2.1 

4590 

39-44 

2.2 

26.99 

56-77 

29 

43.06 

37-61 

2.9 

57.35 

38.38 

3.0 

60.20 

33.14 

3.1 

45.82 

39-21 

3.2 

26.66 

56.73 

3.9 

43.10 

37.29 

3-9 

57.34 

38.07 

4.0 

59.81 

32.87 

4.1 

45.73 

38-99 

4.2 

26.31 

56.71 

4.9 

43-14 

36.97 

4.9 

57.31 

37.76 

50 

59-39 

32.58 

5-1 

45.63 

38.75 

5.2 

25.93 

56.67 

5-9 

43.18 

36.64 

5.9 

57-30 

37.42 

6.0 

58.97 

32.26 

6.1 

4552 

38.51 

6.2 

25.54 

56.63 

6.9 

43-24 

36.29 

6.9 

57.31 

37.06 

6.9 

58.58 

31.92 

7.1 

45.41 

38.24 

7.2 

25.12 

56.58 

7.9 

43.31 

35.93 

7-9 

57.33 

36.69 

7-9 

58.25 

31-57 

8.1 

45.31 

37.93 

8.2 

24.70 

56.50 

I9 

43.38 

35.57 

8.9 

57.38 

36.30 

8.9 

57-99 

3119 

91 

45.21 

37.62 

9.2 

24.27 

56.41 

W 

4346 

35.21 

9.9 

57.46 

35-93 

9-9 

57.81 

30.82 

10. 1 

45.13 

37.30 

10.2 

23.86 

56.28 

».9 

4356 

34.86 

10.9 

57.56 

35.57 

10.9 

57.71 

30.45 

II. I 

45-05 

36.96 

II. 2 

2346 

56.15 

11.9 

43.67 

34.54 

1 1. 9 

57.68 

35.21 

1 1.9 

57.69 

30.09 

12. 1 

44.98 

36.61 

12.2 

23.08 

55.99 

"•9 

43.78 

34.23 

12.9 

57.81 

34.87 

12.9 

57-74 

29.74 

131 

44.93 

36.29 

132 

22.72 

55.82 

13.9 

43.88 

33.96 

13-9 

57.95 

34.56 

13-9 

57.82 

29.41 

14-1 

44.88 

35.97 

14.2 

22.39 

55.66 

>49 

43.98 

33.69 

14.9 

58.10 

34.25 

14.9 

57.93 

29.09 

15.0 

44.83 

35.67 

15.2 

22.07 

55.50 

15.9 

44.08 

33.44 

15.9 

58.22 

33.97 

15.9 

58.02 

28.81 

16.0 

44.79 

35.39 

16.2 

21.77 

55.37 

16.9 

44.18 

33.19 

16.9 

58.33 

33-70 

16.9 

58.07 

28.53 

17.0 

44-75 

35.12 

17.2 

21.48 

5524 

^1-9 

44.26 

32.94 

17.9 

58.42 

33.43 

17.9 

58.05 

28.25 

18.0 

44.70 

34.86 

18.2 

21.18 

5511 

1I9 

44.34 

32.69 

18.9 

58.50 

33.14 

18.9 

57-98 

27.96 

19.0 

44.64 

34.60 

19.I 

20.86 

55.01 

19.9 

44.41 

32.40 

19.9 

58.58 

32.83 

19.9 

57.86 

27.65 

20.0 

44.57 

34.33 

20.1 

20.51 

54.90 

^ 

44-50 

32.09 

20.9 

58.66 

32.50 

20.9 

57-75 

.27.33 

21.0 

44.49 

34.02 

21. 1 

20.15 

54.79 

J1.9 

44.60 

31.77 

21.9 

58.76 

32.15 

21.9 

57.68 

26.97 

22.0 

44.42 

33.69 

22.1 

19-77 

54.65 

22.9 

44.71 

31-44 

22.9 

58.90 

31.80 

2^.9 

57-71 

26.60 

23.0  44.36 

33-35 

23.1 

19.38 

54-48 

J3.9 

44.82 

31.13 

23.9 

59.06 

31-44 

23-9 

57.85 

26.23 

24.0  44.30 

32.98 

24.1 

19.01 

54-27 

^9 

44-96 

30.84 

24-9 

59.25 

31.10 

24.9  1  58.10 

25.86 

25.0 '44.27 

32.61 

25.1 

18.64 

54.06 

'59 

45.  xo 

30.57 

25-9 

59-47 

30.78 

259 

58.44 

2552 

26.0 

44.24 

32.25 

26.1 

18.33 

53.83 

Jt9 

45.24 

30.34 

26.9 

59.70 

30.50 

26.9 

58.85 

25.20 

27.0 

44.23 

31.91 

27.1 

18.05 

53-60 

^.9 

45.38 

30.15 

27.9 

59-93 

30.24 

27-9 

59.30 

24.89 

28.0  j  44.23 

31-59 

28.1 

17.81 

53.37 

28.8 

45.50 

29.96 

28.9 

60.13 

30.02 

28.9 

59.71 

24.62 

29.0  44.23 

31-29 

29.1 

17.57 

53.17 

^i 

45.62 

29-78 

29.9 

60.33 

29.79 

29.9 

60.08 

2436 

30.0  44.23 

31.00 

30.1 

17.33 

52.97 

3^«  45.73 

2958 

30.9 

60.51 

2955 

30-9 

60.38 

24.10 

310 

44.22 

30.72 

31.1 

17.09 

52.79 

31.8 

45.84 

2937 

319 

60.68 

29.31 

31-9 

60.66 

23.82 

32.0 

44.20 

30.43 

32.1 

16.83 

52.60 

32«  45-95 

29.16 

32.9 

60.85 

29.04 

32.9 

60.94 

235^ 

32.9 

44- 17 

30.12 

33.1 

16.56 

52.41 

7.35 

■f7.28 

16.91      +16.88 

57.77      +57.76 

7-38        +7.31 

18.10      +18.07 

'6*54-     5 

;o'.5i9 

i8*»    0"    I9*.30 

j^h      ^m     25.^3 

20*"  48«»    57"- 123 

23''  27«  45'.  157 

♦«2«] 

10'     5J 

5".32 

+86<> 

36'   5 

I  "09    1 

+89<» 

0'    3< 

?"-69    1 

+82<> 

12'   3^ 

5"-90    1 

+86* 

*^V   ^ 

^"  A^ 

[Eph  13] 
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FEBRUARY,  1913. 


APPARENT  PLACES  OF  CIRCUMPOLAR  STARS 
FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


B  VtMm  Xinoils. 

^  Vnm  Minoiis. 

A.  Vnm  Xinorii. 

76  Diaoanif. 

89  H.  Cep 

Mag.  4.4 

Mag.  4.4 

Mag.  6.6 

Mag.  5.7 

Mag.  5. 

Mean 
Solar 
Date. 

Right 
Ascen- 
sion. 

Declina. 

tion 
North. 

Mean 
Solar 
Date. 

Right 
Ascen- 
sion. 

Declina- 
tion 

North. 

Mean 

Solar 
Date. 

Right 
Ascen- 
sion. 

Declina^ 
tion 

North. 

Mean 

Solar 
Date. 

Right 
Ascen- 
sion. 

Dedina. 
tion 

North. 

Mean 
Solar 
Date. 

Right 
Ascen- 
sion. 

h    ni 

0      / 

h    m 

0      t 

h    m 

0      1 

h    m 

0      f 

h    ra 

Feb. 

1654 

+82  10 

Feb. 

18    0 

+8636 

Feb. 

19    6 

+89    0 

Feb. 

2048 

+82  12 

m  m 

Feb. 

23  27 

1.8 

s 
45.95 

29.16 

1-9 

s 
0.85 

29.04 

1.9 

0.94 

23.52 

I.O 

8 
44.20 

W  W 

30.43 

I.I 

16.83 

3.8 

46.07 

28.93 

2.9 

1.04 

28.76 

2.9 

1.22 

23.22 

1.9 

44.17 

30.12 

2.1 

16.56 

3.8 

46.20 

28.69 

3.9 

1.23 

28.47 

3.9 

1.53 

22.90 

2.9 

44.14 

29.80 

3-1 

16.26 

4.8 

46.33 

28.45 

4.9 

1.45 

28.18 

49 

1.92 

22.57 

3.9 

44.12 

29.47 

4.1 

15.96 

5.8 

46.48 

28.22 

5-9 

1.69 

27.88 

5.9 

2.39 

22.23 

4.9 

44-10 

29.12 

5.1 

1565 

6.8 

46.63 

28.01 

6.9 

1.96 

27.59 

6.9 

2.94 

21.90 

59 

44.10 

28.75 

6.1 

15.36 

7.8 

46.79 

27.80 

7.9 

2.25 

27.32 

7.9 

3.56 

21.58 

6.9 

44.10 

28.37 

7.1 

1507 

8.8 

46.96 

27.63 

8.9 

2.55 

27.07 

8.9 

4.25 

21.26 

7.9  44.11 

38.00 

8.1 

14.80 

9.8 

47-13 

27.48 

9.9 

2.85 

26.83 

9.9 

4.99 

20.96 

8.9 1  44.13 

27.64 

9.1 

14.57 

10.8 

47.29 

27.34 

10.9 

3.15 

26.63 

10.9 

5.75 

20.70 

9.9144.16 

27.29 

10. 1 

14.37 

11.8 

47.44 

27.23 

11.9 

3-45 

26.45 

11.9 

6.50 

20.44 

10.9 

44.20 

26.95 

II. I 

14.18, 

X2.8 

47.59 

27.13 

12.9 

3-73 

26.28 

12.9 

7.22 

20.21 

11.9 

44.25 

26.63 

12. 1 

14.03 

13-8 

47.73 

27.03 

13.9 

3.99 

26.11 

13.9 

7.89 

19-99 

12.9 

44.29 

26.34 

13.1 

13.88 

14.8 

47.87 

36.91 

14.8 

4.23 

2594 

14.9 

8.48 

19-77 

13.9 

44.32 

26.07 

14. 1 

13.74 

15.8 

47.98 

26.78 

15.8 

4.47 

25.76 

15-9 

9.02 

19.54 

14.9 

44.35 

25.79 

15.1 

13.58 

x6.8 

48.11 

26.65 

16.8 

4.71 

25-54 

16.9 

9-55 

19.28 

15.9 

44.38 

25.52 

16. 1 

13.40 

17.8 

48.25 

26.48 

17.8 

4.95 

25.32 

17.9 

10.09 

19.00 

16.9 

44.39 

25.23 

17.1 

13.19; 

x8.8 

48.40 

26.30 

18.8 

5.23 

25.08 

18.9 

10.69 

18.71 

17.9 

44.40 

24.91 

18. 1 

12.96 

19.8 

48.56 

26.14 

19.8 

5.52 

24.84 

19.9 

"-39 

18.41 

18.9 

44.41 

24.57 

19.1 

12.73 

30. 8 

48.72 

26.00 

30.8 

5.85 

24.61 

30.9 

12.19 

18.12 

19.9 

44.43 

24.23 

20.1 

12.51 

21.8 

48.91 

25.89 

21.8 

6.20 

24.41 

21.9 

13.10 

17.86 

20.9 

44-48 

2387 

21. 1 

12.32 

23.8 

49.09 

25.81 

22.8 

6.56 

24.24 

22.9 

14.08 

17.62 

21.9 

44.53 

23.51 

22.1 

13.16 

33.8 

49.26 

25.76 

23.8 

6.93 

24.11 

23.9 

15.10 

17.40 

22.9 

44.60 

23-17 

23.1 

12.03 

34.8 

49.43 

25.73 

24.8 

7.27     24.01 

24.9 

16.10 

17.21 

23.9 

44.68 

22.86 

24.0 

11.94 

35.8 

4958 

25.72 

25.8 

1 
7.59  1  23.91 

25.9 

17.05 

17.04 

24.9 

44.76 

22.58 

25.0 

11.88' 

36.8 

49.73 

25.70 

26.8 

7.90 

23.81 

26.9 

17.92 

16.88 

25-9 

44.85 

22.31 

26.0 

11.83 

37.8 

49.86 

25.67 

27.8 

8.20 

23.71 

27.9 

18.75 

16.70 

26.9 

44-93 

22.06 

27.0 

11.78 

38.8 

50.00 

25.63 

28.8 

8.48 

23.60 

28.9 '  19.56 

f 
( 

16.52 

27.9 

45-00 

21.82 

28.0 

II. 71 ! 

1 

39.8 

50.15 

25.58 

29.8 

8.76 

23.47 

29-9 

20.37 

16.32 

28.9 

45-06 

21.56 

29.0 

11.62 

30.8 

50.30 

2552 

30.8 

9.08 

23.32 

30.9 

21.20 

16.11 

29.9 

45.11 

21.30 

30.0 

11.51 

7.34 

+7.28 

16.90       +16.87 

57.61      + 

57.60 

7.38 

+7.31 

18.09      4 

16^  54"     « 

;o».5i9 

18**    0"    i9'.30 

i9»»    7m    2 

^5^.98 

20»»  48"      « 

>7'.i23 

23'*  27»  i 

+83<» 

10'     5, 

5".32 

+86«> 

36'   5 

I  ".09 

+89** 

0'  y 

^".69 

+82** 

12'   3. 

5".90 

+86* 

'W  3 

[Bph  15] 
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APRIL,  1913. 


APPARENT   PLACES  OF  CIRCUMPOLAR  STARS 
FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


€  TStsm  Xinorls. 

S  UrBse  Xinorls. 

A.  nn»  Xinorls. 

76  Dnoonis. 

89  H.  Cepliei. 

Mag.  4.4 

Mag.  4.4 

Mag.  6.6 

Mag.  5.7 

Mag.  5.6 

Mean 

Solar 
Date. 

Right 
Ascen- 
sion. 

Declina- 
tion 
North. 

Mean)  Right 
Solar  Ascen- 
Date.    sion. 

i 

Declina- 
tion 
North. 

Mean 

Solar 
Date. 

Right 
Ascen- 
sion. 

DecUna- 

tion 
North. 

Mean 

Solar 
Date. 

Right 
Ascen- 
sion. 

Dedina. 

tion 
North. 

Mean 
Solar 
Date. 

Right 
Aaoen- 

sioa. 

Dedi- 
natiM 
NoHk. 

h    ni 

0     t 

1 

h    ra 

0      / 

h    m 

0      * 

h    m 

0     « 

h    m 

0    f 

Apr. 

1654 

+82  10 

Apr. 

18    0 

+8636 

ft 

Apr. 

19    6 

+89    0 

tf 

Apr. 

2048 

+82  12 

Apr. 

2327 

+864^ 

x-7 

s 
54.91 

27.41 

1.7 

s 
19.59 

22.68 

1.8 

s 
5432 

12.88 

1.8 

s 
48.51 

14.45 

1.9 

8 
12.47 

35-33 

2.7 

5506 

27.55 

2.7 

19.96 

22.72 

2.8 

5556 

12.83 

2.8 

48.65 

14.27 

2.9 

12.58 

35.02 

3.7 

55.21 

27.70 

3.7 

20.34 

22.79 

3.8 

56.85 

12.79 

3.8 

48.79 

14.10 

3.9 

12.72 

34.70 

4.7 

55.36 

27.87 

4.7 

20.73 

22.87 

4.8 

58.18 

12.78 

4.8 

48.94 

13.95 

4.9 

12.88 

34.3« 

5-7 

55.51 

28.07 

57121.12 

22.97 

5.8 

59.53 

12.78 

5.8 

49.11 

13.81 

5.9 

13.07 

34.07 

6.7 

55.66 

28.29 

6.7121.49 

23.10 

6.8 

60.88 

12.80 

6.8 

49.28 

13.70 

6.9 

13.30 

33.7« 

7.7 

55.79 

28.52 

7.7    21.84 

23.25 

7.8 

62.18 

12.86 

7.8 

49-45 

13.61 

7.9 

13.53 

33.50 

8.7 

5592 

28.76 

8.7 

22.18 

23.41 

8.7 

63.42 

12.93 

8.8 

49.61 

13.54 

8.9 

13.78 

33.24 

9-7 

56.03 

28.99 

9.7 

22.49 

23.57 

9.7 

64.58 

1301 

9.8 

49-77 

13.49 

9.9 

14.03 

33.01 

X0.7 

56.13 

29.21 

10.7 

22.77 

23.73 

10.7 

65.66 

13.09 

10.8 

49.92 

13.45 

10.9 

14.26 

32.79 

11.6 

56.23 

29.42 

II. 7 

23.04 

23.87 

II. 7 

66.67 

13.16 

II. 8 

50.06 

13.40 

11.9 

14.47 

32.59 

12.6 

56.33 

29.60 

12.7 

23.31 

24.00 

12.7 

67.64 

13.22 

12.8 

50.18 

13.34 

13.9 

14.66 

32.39 

136 

56.43 

29.76 

13.7 

23-57 

24.10 

13.7 

68.62 

13.25 

13.8 

50.30 

13.27 

13.9 

14.83 

32.»7 

14.6 

56.54 

29.93 

14.7 

23.86 

24.20 

14.7 

69.65 

13.27 

14.8 

50.43 

13.17 

14.9 

15.00 

31.94 

156 

56.65 

30.10 

15.7 

24.17 

2430 

15.7 

70.76 

13.29 

15.8 

50.57 

13.07 

15.9 

15.17 

31.68 

16.6 

56.78 

30.29 

16.7 

24.51 

24.41 

16.7 

71.95 

13.32 

16.8 

50.72 

12.98 

16.9 

15.35 

31.42 

17.6 

56.91 

30.52 

17.7 

24.85 

24.56 

17.7 

73.20 

13.37 

17.8 

50.88 

12.89 

17.9 

15.59 

31.15 

18.6 

57.04 

30.77 

18.7 

25.19 

2473 

18.7 

74.48 

13.45 

18.8 

51.05 

12.84 

18.9 

15.86 

30.89 

19.6 

57.15 

31.06 

19.7 

25.53 

24.93 

19.7 

75.77 

13.55 

19.8 

51.24 

12.80 

19.9 

16.16 

30.64 

20.6 

57.26 

31.35 

20.7 

25.83 

25.15 

20.7 

76.99 

13.69 

20.8 

51.42 

12.80 

ao.9 

16.48 

3042 

21.6 

57-35 

31.64 

21.7 

26.11 

25.39 

21.7,78.14 

13.84 

21.8 

51.59 

I2.8X 

21.9 

16.81 

30.22 

22.6 

57-43 

31.94 

22.7 

26.36 

25.63 

22.7  i  79.20 

14.00 

22.8 

51.75 

12.85 

22.9 

17.14 

30.05 

23.6 

57.49 

32.22 

23.7 

26.60 

25-85 

23.7 

80.18J  14.16 

23.8 

51.91 

12.89 

23.9 

17.44 

29.90 

24.6 

57.56 

32.48 

24.7 

26.82 

26.06 

24.7 

81.12 

14.30 

24.8 

52.06 

12.93 

24.9 

17.72 

29.74 

25.6 

57.64 

32.72 

25-7 

27.05 

26.25 

25.7    82.04 

14.43 

25.8 

52.19 

12.95 

25.9 

17.98 

29.57 

26.6 

57.72 

32.95 

26.7 

27.29 

26.42 

26.7 

82.97 

14.55 

26.8 

52.33 

12.96 

26.9 

18.22 

29.40 

27.6 

57-80 

33.17 

277 

2753 

26.60 

27.7 

83.93 

14.64 

27.8 

52.47 

12.96 

27.9 

18.47 

29.22 

28.6 

57.88 

33.40 

28.6 

27.78 

26.78 

28.7 

84.94 

14.74 

28.8 

52.62 

12.95 

28.9 

18.72 

29.02 

29.6 

57.98 

33.66 

29.6 

28.06 

26.96 

1 
29.7  .  86.00 

14.85 

29.8 

52.77 

12.93 

29.9 

18.99 

28.83 

306 

58.07 

33.92 

30.6 

28.35 

27.16 

30.7 

87.10 

14.96 

30.8 

52.93 

12.93 

30.9 

19.27 

28.62 

31.6 

58.16 

34.20 

31.6 

28.63 

2737 

31.7 ',88.23 

15.10 

31.8 

53.10 

12.93 

31.9 

19.58 

28.41 

7-35         +728 

16 

.90     +16.87 

57.51      +57.50 

7-37        +7.30 

18.06        +18.05 

i6*»54"     50".5i9 

i8*»    0™    I9".30 

,gh      ^m     2^.^8 

2o'»  48"^    57'.i23 

23^  27«     45'.  157 

+82*» 

10'     5, 

5".32 

+86° 

36'  5 

i".09 

+89° 

0'   3« 

?".69 

+82*^ 

12'   3, 

5".90    1 

+86*> 

49'     3 

^9"43 

[Eph  zj] 
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APPARENT  PLACES  OF  CIRCUMPOLAR  STARS 
FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


€  Vz9m  HiaMlB. 

<^  Vtum  Xinorls. 

A.  JJnm  Xinorls. 

76  Draoonli. 

39  H.  Cephei. 

Mag.  44 

Mag.  4.4 

Mag.  6.6 

Mag.  5.7 

Mag.  5.6 

Mean 
SoUr 
Date. 

Risht 

Aacen- 

•aon. 

DecUna- 

tion 

North. 

Mean 

Solar 
Date. 

Riffht 
Ascen- 
sion. 

Dedina- 

tion 

North. 

Mean 
Solar 
Date. 

Rifrht 
Ascen- 
sion. 

Declina- 
tion 
North. 

Mean 
Solar 
Date. 

Right 
Ascen- 
sion. 

Declina- 
tion 
North. 

Mean 
Solar 
Date. 

Right 
Ascen- 
sion. 

Decli- 
nation 
North. 

h   m 

0      / 

h   m 

0      / 

h   m 

0      f 

h   m 

0      / 

h   m 

0     / 

May 

1654 

+82  10 

May 

18    0 

+8636 

May 

19    7 

+Sg    0 

May 

2048 

+82  12 

f  f 

May 

2327 

+86  49 

m  m 

1.6^ 

58.16 

34.20 

1.6 

8 
28.63 

27.37 

1.7 

s 
28.23 

15-10 

1.8 

s 
53.10 

12.93 

1-9 

s 
19.58 

9  f 

28.41 

2.6 

58.25 

34.50 

2.6 

28.91 

27.61 

2.7 

29.38 

1526 

2.8 

53-29 

12.96 

2.9 

19.92 

28.22 

3.6 

58.34 

34.82 

3.6 

29.18 

27.88 

3.7 

30.54 

15.43 

3-8 

53-47 

13-01 

39 

20.27 

28.04 

4.6 

58-42 

35-15 

4.6 

29.43 

28.16 

4.7 

31-65 

15.64 

4-7 

53.64 

13-07 

4-9 

20.64 

27.86 

5.6 

58.49 

35.49 

5.6 

29.66 

28.44 

5.7 

32.70 

15.86 

5-7 

53-81 

13-17 

5.9 

21.02 

27.71 

6.6 

58.54 

35.83 

6.6 

29.86 

28.73 

6.7 

33.66 

16.09 

6.7 

53-98 

1328 

6-9 

21.41 

27.59 

7.6 

58.58 

36.16 

7.6 

30.04 

29.02 

7.7 

34.53 

16.33 

7-7 

54-15 

13-41 

7-9 

21.78 

27.49 

8.6 

58.62 

36.47 

8.6 

30.19 

29.30 

8.7 

35.30 

16.54 

8.7 

54.29 

13.54 

8.8 

22.13 

27.42 

9.6 

58.65 

36.76 

9.6 

30.34 

2956 

9-7 

36.01 

16.74 

9-7 

54.42 

1366 

9-8 

22.45 

27.35 

I0.6 

58.68 

37.02 

10.6 

30.48 

29.79 

10.7 

36.71 

16.93 

10.7 

54.54 

13.77 

10.8 

22.75 

27.27 

II.6 

58.72 

37.28 

XI.6 

30.64 

30.01 

11.7 

37-43 

17.10 

11-7 

54.67 

13.85 

11.8 

23.04 

27.17 

12.6 

58.77 

37.54 

12.6 

30.81 

30.22 

12.7 

38.20 

17.26 

12.7 

54.81 

13.92 

12.8 

23-33 

27.07 

13.6 

58.82 

37.80 

13.6 

31-01 

30.45 

13.7 

3905 

17.42 

13.7 

54.95 

13.98 

13-8 

23-63 

26.94 

14.6 

58.88 

38.09 

14.6 

31.22 

30.70 

14.7 

39.98 

17.59 

14.7 

55.10 

14.06 

14.8 

23.96 

26.81 

156 

58.94 

38.40 

15.6 

31.43 

30.97 

15.6 

40.94 

17.80 

15.7 

55.26 

14.15 

15.8 

24-32 

26.68 

16.6 

58.99 

38.74 

16.6 

31.64 

31.26 

16.6 

41.91 

18.04 

16.7   55.43 

14.27 

16.8 

24.71 

26.56 

17.6 

59.03 

39.09 

17.6 

31.81 

31.59 

17,6 

42.83 

18.29 

17-7 

55.60 

14-42 

17.8 

25.13 

26.47 

18.5 

59-06 

39.46 

x8.6 

31.96 

31.93 

18.6 

43.67 

18.58 

18.7 

55.77 

14.60 

18.8 

25-56 

26.39 

19.5 

59.06 

39.83 

19.6 

32.08 

32.27 

19.6 

44.40 

18.87 

19-7 

55.93 

14.80 

19.8 

25-98 

26.35 

20.5 

59.06 

40.18 

20.6 

32.18 

32.60 

20.6 

45.04 

19.16 

20.7 

56.07 

1501 

20.8 

26.39 

26.33 

21.5 

59.06 

40.50 

21.6 

32.26 

32.91 

21.6 

45.62 

19.44 

21.7 

56.20 

15-21 

21.8 

26.77 

26.32 

22.5 

59.06 

40.81 

22.6 

32.34 

33.21 

22.6 

46.15 

19.70 

22.7 

56.33 

15-39 

22.8 

27.12 

26.32 

23.5 

59.06 

41.10 

23.6 

32.41 

33.49 

23.6 

46.67 

19.94 

23-7 

56.45 

15.57 

23-8 

27.46 

26.32 

24.5 

59.07 

41.38 

24.6 

32.49 

33.75 

24.6 

47.21 

20.17 

24.7 

56.57 

15-74 

1 

24.8 

27.79 

26.29 

25.5 

59.08 

41.66 

25.6 

32.59 

34.01 

25.6 

47.80 

20.39 

25-7 

56.69 

15.88 

25.8 

28.12 

26.25 

26.5 

59.09 

41.94 

26.6 

32.70 

34.27 

26.6 

48.43 

20.61 

26.7 

56.82 

16.03 

26.8 

28.45 

26.21 

27.5 

59.11 

42.24 

27.6 

32.83 

34-54 

27.6 

49.10 

20.84 

27.7 

56.96 

16.18 

27.8 

28.80 

26.16 

28.5 

59.13 

42.55 

28.6 

32.96 

34.83 

28.6 

49.81 

21.08 

28.7 

57-10 

16.33 

28.8 

29.17 

26.11 

29.5 

59.15 

42.87 

29.6 

33.08 

35.14 

29.6 

50.52 

21-33 

29-7   57-24    16.51 

29.8 

29.56 

26.06 

30.5 

59.17 

43.22 

30.6 

33.»9 

35.46 

30.6 

5121 

21.61 

30.7  1  57-39 

16.69 

30.8 

29.97 

26.02 

315 

59.17 

43.57 

31.6 

3329 

35.80 

31.6 

51-88 

21.91 

31-7 

57-54 

16.90 

31-8 

30.40 

26.00 

32.5 

59.16    43.94 

32.6  1  33.36 

36.15 

32.6 

52.50 

22.24 

32.7  157.69 

17.14 

32.8 

30.84 

26.01 

7.35         +7.28 

16.90     ^ 

-16.87 

57 

'.58     +57-57 

7.37        +7.30 

I 

d.05     ■H8.02 

16**  54"     50*.5i9 

18**    0"    19'.30 

19**    7°    25V98 

20»»  48'"    57'- 123 

23*"  27»  45'-»57 

+82**  10'     55".32 

+86*>36'    5 1 ".09 

+89®    0'    39^.69 

+82**  12'    35".90 

+860  49'  39".43 

lEphi 

3l 
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JUNE,  1913. 

APPARENT  PLACES  OF  CIRCUMPOLAR  STARS 
FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


€  Unee  Xinoilg. 

<^  TStsm  Xinorii. 

X  TStnm  Xinorlg. 

76  Bnusonia. 

89  H.  OqpheL 

Mag.  4.4 

Mag.  4.4 

Mag.  6.6 

Mag.  5.7 

Mj^t.  5.6 

Mean 

Solar 
Date. 

Right 
Ascen- 
sion. 

Declina* 

tion 

North. 

Mean 
Solar 
Date. 

Right 
Ascen- 
sion. 

Dedina* 

tion 
North. 

Mean 

Solar 
Date. 

Right 
Ascen- 
sion. 

Dedina 

tion 
North. 

Mean 

Solar 
Date. 

Right 
Ascen- 
sion. 

Dedina- 

tion 
North. 

Mean 

Solar 
Date. 

Richt 
sioa. 

Decs- 
Nsf*. 

h   m 

0      / 

h    m 

0     / 

h   m 

0      / 

h   m 

0     f 

h   m 

e      / 

June 

1654 

+82  10 

June 

18    0 

+8636 

June 

19  7 

+89    0 

mm 

June 

2048 

-1-82  12 

June 

2327 

+86  4» 

mm 

1-5 

s 
59.16 

43.94 

1.6 

s 
33.36 

f  r 

36.15 

1.6 

s 
52.50 

WW 

22.24 

1.7 

s 
57.69 

WW 

17.14 

1.8 

s 
30.84 

WW 

26X>I 

2-5 

59.15 

44.30 

2.6 

33.41 

36.51 

2.6 

5302 

22.57 

2.7 

57.84 

17.40 

2.8 

31.28 

26^)4 

3.5 

59.11 

44.66 

3.6 

33.44 

36.88 

3.6 

53.45 

22.91 

3.7 

57.96 

17.68 

3.8 

31.70 

26x)9 

4-5 

5907 

44.99 

4.5 

33.44 

37.23 

4.6 

53.78 

23.24 

4.7 

58.08 

17.96 

4.8 

32.10 

26.17 

5.5 

59.03 

45.30 

5.5 

33.41 

37.55 

5.6 

54.02 

23.56 

5-7 

58.18 

18.22 

5.8 

32.49 

26.25 

6.5 

58.98 

45.59 

6.5 

33.39 

37.86 

6.6 

54.21 

23.85 

6.7 

58.28 

18.48 

6.8 

32.83 

26.34 

7.5 

58.94 

45.86 

7.5 

33.37 

38.14 

7.6 

54.43 

24- 13 

7.7 

58.37 

18.72 

7-8 

33.16 

26.41 

8.5 

58.91 

46.12 

8.5 

33.36 

38.40 

8.6 

54.68 

2438 

8.7 

58.46 

18.93 

8.8 

33.48 

26.46 

9.5 

58.89 

46.38 

9.5 

33.37 

38.67 

9.6 

55.00 

24.63 

9.7 

58.56 

19.14 

9-8 

33.81 

26.50 

10.5 

58.87 

46.66 

XO.5 

33.40 

38.95 

10.6 

55.39 

24.89 

10.6 

58.67 

19.35 

10.8 

34.16 

26.53 

"5 

58.85 

46.96 

"5 

33.44 

39.25 

11.6 

55.83 

25.17 

11.6 

58.79 

19.57 

11.8 

34.54 

26.55 

12.5 

58.83 

47.29 

12.5 

33.48 

39.58 

12.6 

56.28 

2548 

12.6 

58.91 

19.8a 

12.8 

34.94 

26.59 

13.5 

58.80 

47.64 

13.5 

33.50 

39-93 

13.6 

56.71 

25.81 

13.6 

59-04 

20.09 

13-7 

35.37 

26.64 

14-5 

58.75 

48.00 

14.5 

33.49 

40.30 

14.6 

57.06 

26.16 

14.6 

59-16 

20.39 

14-7 

35.81 

26.73 

15.5 

58.69 

48.36 

15.5 

33.45 

40.67 

15.6 

57-30 

26.52 

15.6 

59-27 

20.71 

15.7 

36.25 

26.83 

16.5 

58.62 

48.70 

16.5 

33.39 

41.04 

16.6 

57-45 

26.88 

16.6 

59.38 

21.04 

16.7 

36.68 

26.97 

17.5 

58.54 

49.01 

17.5 

33.29 

41.39 

17.6 

57.51 

27.24 

17.6 

59.47 

21.37 

17.7 

37.07 

27.12 

18.5 

58.46 

49.31 

18.5 

33.20 

41.72 

18.6 

57.51 

27.57 

18.6 

59.55 

21.68 

18.7 

37.44 

27.27 

19.5 

58.39 

49.58 

19.5 

33.10 

42.02 

19.6 

57-49 

27.89 

19.6 

59.62 

21.98 

19.7 

37.77 

27.43 

20.5 

58.32 

49.84 

20.5 

33.00 

42.31 

20.6 

57-47 

28.18 

20.6 

59.69 

22.28 

20.7 

38.10 

27.56 

21.5 

58.25 

50.09 

21.5 

32.92 

42.59 

21.5 

57.48 

28.47 

21.6 

59.77 

22.55 

21.7 

38.42 

27.6« 

22.5 

58.19 

50.34 

22.5 

32.84 

42.87 

22.5 

57.52 

28.74 

22.6 

59.85 

22.81 

22.7 

38.75 

27.80 

23.5 

58.14 

50.60 

23.5 

32.79 

43.15 

235 

57.61 

29.02 

23.6 

59-93 

23.06 

23.7 

39.08 

27.90 

24.4 

58.09 

50.88 

24.5 

32.74 

43.44 

24.5 

57.74 

29.32 

24.6 

60.01 

23-32 

24-7 

39.42 

28.00 

25-4 

58.03 

51.17 

25.5 

32.69 

43-75 

25.5 

57.89 

29.62 

25.6 

60.10 

23.60 

25.7 

39.78 

28.11 

26.4 

57.97 

51.47 

26.5 

32.63 

44.08 

26.5 

58.04 

29.94 

26.6 

60.20 

23-89 

26.7 

40.15 

28.22 

27.4 

57.90 

51.78 

27.5 

32.56 

44.42 

27.5 

58.16 

30.28 

27.6 

60.29 

24.21 

27.7 

40.56 

28.35 

28.4 

57.83 

52.11 

28.5 

32.48 

44.77 

28.5 

58.23 

30.64 

28.6 

60.38 

24.54 

28.7 

40.97 

28.50 

29.4 

57.74 

52.43 

29.5 

32.37 

45-12 

29.5 

58.22 

31  01 

29.6 

60.47 

24.89 

29.7 

41.38 

28.66 

304 

57.63 

52.74 

30.5 

32.22 

45.48 

30.5 

58.11 

31.39 

30.6 

60.54 

25.26 

30.7 

41.78 

28.85 

31.4 

57.52 

53.03 

31.5 

32.04 

45.83 

31.5 

57.89 

31.76 

31.6 

60.60 

25-63 

31.7 

42.15 

29.07 

7.35 

+7.28 

16.92      + 

16.89 

57.72     + 

57.71 

7.37 

+7-31 

18.05      +18.02 

i6»»  54"     ! 

;o».5i9 

18'*    0™    ] 

[9'.30 

I9>»    7=    2 

^5'.98 

20'»  48"      « 

>7'.i23 

23*"  27-     45"- 157 

+82° 

10'     5, 

5".32 

+86*^ 

36'    5 

i".09 

+89<» 

0'    3< 

?".69 

+82<> 

12'   3i 

5".90 

^W 

49'     3 

9".43 

[Sph  13] 


JULY,  1913. 


281 


APPARENT  PLACES  OF  CIRCUMPOLAR  STARS 
FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


I    (IhM>XlMCU. 

S  Vnm  Xinofis. 

A.  TInm  Minorls. 

76  Ihmoonig. 

89  H.  Cephei. 

■     y^-4A 

Mag.  4.4 

Mag.  6.6 

Mag.  5.7 

Mag.  5.6 

■  ■Mt. 

Riffiit 

DecUna. 

tkm 
North. 

Mean 
SoUr 
Date. 

Richt 
Ascen- 
sion. 

Declina- 
tion 

North, 

Mean 
Solar 
Date. 

Risht 
Ascen- 
sion. 

Declina- 
tion 

North. 

Mean 
Solar 
Date. 

Rieht 
Ascen- 
sion. 

Declina- 
tion 
North. 

0      / 

Mean 
Solar 
Date. 

Right 
Ascen- 
sion. 

DecU- 
nation 
North, 

■ 

h  m 

0      / 

h   m 

0     / 

h    m 

0      / 

h    m 

h    rn 

0     / 

mi*f 

1654 

+82  10 

July 

18    0 

+8636 

July 

19    7 

+89    0 

ft 

July 

2049 

+82  12 
ff 

July 

2327 

+8649 

H 

s 
57.52 

53.03 

1.5 

s 
32.04 

45.83 

15 

s 
57.89 

31.76 

1.6 

s 
0.60 

25.63 

1.7 

s 
42.15 

29.07 

M 

57-*i 

53.31 

2.5 

31.85 

46.15 

2.5 

57.58 

32.12 

2.6 

0.65 

26.00 

2.7 

42.51 

29.30 

H 

57.30 

53.54 

3.5 

3166 

46.45 

3.5 

57-22 

32.45 

3.6 

0.69 

26.36 

3.7 

42.82 

29-53 

44 

57.18 

53.76 

4.5 

31.46 

46.72 

4-5 

56.84 

32.77 

4-6 

0.73 

26.70 

4-7 

43.12 

29.77 

H 

57.08 

53.96 

5-5 

31.27 

46.97 

5.5 

56.48 

33.06 

5.6 

0.75 

27.02 

5.7 

43.40 

29.98 

M 

56.98 

54.15 

6.5 

31.10 

47.22 

6.5 

56.18 

33-34 

6.6 

0.78 

27.32 

6.7 

4367 

30.19 

1'^ 

56.90 

54.37 

7.5 

30.95 

47.47 

7.5 

55-95 

33.62 

7.6 

0.83 

27.61 

7.7 

43-95 

30.36 

r 

56.81 

54.60 

8.5 

30.82 

47.75 

8.5 

55.78 

33.91 

8.6 

0.88 

27.91 

8.7 

44.26 

30.53 

- 

56.72 

54.86 

9.5 

30.69 

48.05 

9-5 

55.65 

3423 

9.6 

0.95 

28.23 

9.7 

44.60 

30.71 

["•H 

56.63 

55.14 

10.4 

30.55 

48.36 

10.5 

55.50 

34-57 

10.6 

I.OI 

28.57 

10.7 

44.96 

30.91 

114 

1 

56.52 

55.43 

1 1.4 

30.37 

48.70 

"•5 

55.30 

34-94 

1 1.6 

1.07 

28.94 

II. 7 

45.34 

31-12 

124 

5640 

55.72 

12.4 

30.18 

49.04 

12.5 

5501 

35.31 

12.6 

X.I3 

29.32 

12.7 

45.72 

31-35 

134 

56.27 

55-99 

13.4 

29.96 

4938 

13.5 

5462 

35.70 

13.6 

1. 17 

29.72 

13.7 

46.09 

31.63 

H4 

56.13 

56.24 

14.4 

29.71 

49.70 

14.5 

54.12 

36.06 

14.6 

1.20 

30.12 

14.7 

46.42 

31.91 

»54 

55.99 

56.46 

154 

29.46 

49.99 

15.5 

53.55 

36.41 

15.6 

1.22 

30.50 

15.7 

46.73 

32.20 

lU 

55.85 

56.66 

16.4 

29.19 

50.26 

16.5 

52.94 

36.73 

16.5 

1.23 

30.88 

16.7 

47.00 

32.49 

»74 

55.71 

56.86 

174 

28.93 

50.51 

17.5 

52.34 

37.04 

17.5 

1.23 

31.24 

17.7 

47.26 

32.76 

iM 

55.58 

57.03 

18.4 

28.68 

50.75 

18.5 

51-76 

37.32 

18.5 

1.23 

31.58 

18.7 

4751 

33.03 

»94 

5546 

5720 

19.4 

28.44 

50.98 

19.5 

51.22 

3760 

19.5 

1.23 

31.91 

19.7 

47.75 

33.28 

»4 

55.34 

57.35 

20.4 

28.22 

51.21 

20.5 

50.73 

37.88 

20.5 

1.24 

32.23 

20.6 

47.99 

33.53 

214 

55.23 

57.54 

21.4 

28.01 

51.45 

21.5 

50.28 

38.16 

21-5 

1.26 

32.54 

2Ii6 

48.25 

33.76 

»4 

55.12 

57J3 

22.4 

27.81 

51.70 

22.5 

49.84 

38.45 

22.5 

1.28 

32.86 

22.6 

48.52 

33.99 

234 

55.00 

57.94 

23.4 

27.60 

51.96 

23.5 

49.40 

38.75 

23.5 

1.30 

33.20 

23.6 

48.80 

34.23 

244 

54.88 

58.15 

24.4 

27.37 

52.24 

245 

48.96 

3907 

24.5 

1.33 

33.56 

24.6 

49.10 

34.47 

254 

54.75 

58.37 

25.4 

27.14 

52.54 

255 

48.49 

39.41 

25-5 

1 

1.36  ;  33.92 

25.6 

49.41 

34-73 

264 

54.61 

58.59 

26.4 

26.88 

52.83 

26.5 

47.94 

39.75 

26.5 

1.38  1  34.30 

26.6 

49.72 

35-02 

274 

5446 

58.81 

274 

26.60 

53.12 

274 

47.31 

40.11 

27.5 

X.39 

34.70 

27.6 

50.03 

35-32 

2S4 

54.29 

5902 

28.4 

26.30 

53.41 

28.4 

46.58 

40.46 

28.5 

1.38 

35.12 

28.6 

50.32 

35.65 

294 

54.12 

5920 

29.4 

25.96 

53.67 

29.4 

45-75 

40.80 

29.5 

1.36 

35-53 

29.6 

50.59 

35-99 

30.3 

53.95 

59.35 

30.4 

25.60 

53.91 

30.4 

44-85 

41. II 

30.5 

1.33     35-93 

30.6 

50.82 

36.35 

3«.3  '53.78 

59.46 

31.4 

25.25 

54.13 

31.4 

4392 

41.40 

31-5 

1.30 

36.31 

31.6 

5 1  02 

36.70 

32.3  i  53.62 

1 

5956 

32.4 

24.91 

54.31 

32.4 

42.98 

41.67 

32.5 

1-25 

36.67 

32.6 

51-18 

37.04 

7.35         •»-7.28 

16.93     +16.90 

57.88     +57.88 

7 

-38       +7.31 

li 

3.06     +18.03 

16*  54"     50'.5i9 

18**    0"    I9'.30 

19'*    7«»    25V98 

20'» 

48»    57M23 

23**  27»  45'.  157 

+82* 

10'    5, 

5".32 

+86*» 

36'   5 

I  ".09 

+89* 

0'   3 

9".69 

+82« 

12'   3 

5".90 

+86' 

^49'  3 

9".43 

[Sph  13] 
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AUGUST,  1913. 


APPARENT  PLACES  OF  CIRCUMPOLAR  STARS 
FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


€  Ursae  Minoiis. 

Mag.  4.4 


^  Urse  Minoiis. 
Mag.  4.4 


A.  TTracB  MhkwAB. 
Mag.  6.6 


76  Ihmoonis. 

Mag.  5.7 


89  H.  Ce^ei. 

Mag.  5.6 


Mean 
Solar 
Date. 


Aug. 

1.3 
2.3 
3-3 
4.3 

5-3 
6.3 
7.3 
8.3 

9.3 
10.3 

II.3 
12.3 

13.3 

H-3 
153 
16.3 

17.3 
18.3 

19.3 
20.3 

21.3 
22.3 

23.3 
243 


Right 
Ascen- 
sion. 


Declina 

tion 
North. 


h    m|      o      ' 
16  54  +82  10 


// 


53.62  1  59.56 
53.47  I  59-66 
53.32  I  59.76 

53.191  59.87 

1 

53.05  I  60.00 
52.91  1  60.15 
52.761  60.33 

52.59  I  60.50 

I 

52.42  60.65 
52.24  I  60.80 


52.05 
51.86 

51.68 

51.51 

51.34 
51.18 

51.03 
50.88 

50.74 
50.58 

50.42 
50.25 
50.07 
49.88 


253  49.68 
26.3  49.48 
27.3  49.28 
28.3  I  49.08 


293 
30.3 
31-3 
32.3 


48.90 

48.73 

48.57 
48.41 


60.92 
61.01 


6 
6 
6 
6 

6 
6 
6 
6 

6 
6 
6 
6 

6 
6 
6 
6 

6 
6 
6 
6 


.09 

.14 
.18 

.22 

.27 
.35 
.43 
.51 

,po 

•71 
.80 

.88 

.94 
.96 

•97 
.96 

.93 
.89 

.85 
.84 


7.35         +7.28 
16''  54"     50V5I9 


M^n 
Solar 
Date. 

Right 
Ascen- 
sion. 

h    m 

Aug. 

18    0 

s 

1.4 

24.91 

2.4 

2459 

3-4 

24.29 

4-4 

24.00 

Declina- 
tion 
North. 


Mean 

Solar 
Date. 


+8636 


// 


5.4 

6.4 

7-4 
8.4 

9.4 
10.4 

11.4 

12.4 

13.4 
14.4 

ISA 
16.3 

17.3 
18.3 

19.3 
20.3 

21.3 
22.3 

23.3 
24.3 

25.3 
26.3 

27.3 
28.3 

29.3 
30.3 

31.3 
32.3 


54.31 
54.49 
54.67 
54.85 


23.73    55.06 


23.44 

23.15 
22.83 

22.48 
22.12 
21.74 

21.34 

20.95 
20.56 

20.20 
19.85 


9.51 
9.18 

8.85 
8.52 

8.18 

7.83 
7.45 
7.05 

6.62 
6.18 

5.72 
5.28 

4.85 

4-45 
405 
3.69 


55.29 

55.54 
55.80 

56.05 
56.29 

56.51 
56.70 

56.87 
57.02 
57.16 
57.30 

57.44 
57.59 
57.74 
57.92 

58.10 
58.29 
58.4« 
58.67 

58.84 
58.98 
59.10 
59.20 

59.27 
59.33 
59.40 
5948 


Aug. 

X.4 
2.4 
3.4 
4.4 

5.4 
6.4 

7.4 
8.4 

9-4 
10.4 

1 1.4 

12.4 

13.4 

14.4 

154 
16.4 

17.4 
18.4 

19.4 

20.4 

21.4 
22.4 

23.4 
24.4 

25.4 
26.4 

27.4 


Right 
Ascen- 
sion. 


h    m 
19    7 

9 
42.98 
42.08 
41.27 

40.54 

39.85 
39.17 
38.44 
37.65 

36.77 
35.79 
34.72 
33.61 

32.50 

31.39 
30.32 
29.32 

28.35 
27.42 

26.51 

25.60 

24.66 

23.67 
22.62 

21.47 

20.23 
18.90 

17.53 


Declina 
tion 

North. 


Mean 
Solar 
Date. 


+89    O 


ff 


28.41  16.15 


29.4    14.81     48.95 

30.4  I  13.53     49.11 
31.4    12.33  I  49.27 

32.41  1 1. 19,  49.45 


41.67 
41.92 
42.17 
42.42 

42.68 
42.98 

43.30 
43.62 

43.96 
44.28 

44.59 
44.87 

45.13 
45.37 
45.59 
45.81 

46.03 
46.26 
46.49 
46.74 

47.01 
47-29 
47.57 
47.84 

48.11 

48.36 

48.59 
48.78 


*.82''  10' 


55".32 


16.94     +16.91 

iS^    o"    I9V30 

+86°  36'   5 1 "09 


58.03     +58.03 


Aug. 

1.5 
2.5 
3.5 
4-5 

5.5 
6.5 

7-5 
8.5 

9-5 
10.5 

"•5 
12.5 

13.5 

14.5 

15.5 
16.5 

17.5 
18.5 

19.5 
20.5 

21.5 
22.4 

23.4 
24.4 

25.4 
26.4 

27.4 
28.4 

29.4 
30.4 
31.4 
32.4 


Right 
Ascen- 
sion. 


h   m 
2048 

s 
61.25 

61.21 

61.18 

61.16 

61.14 
61.13 
61.13 
61.12 

61.09 
61.05 
61.00 
60.95 

60.88 
60.81 

60.74 
60.68 

60.62 
60.56 
60.52 
60.48 

60.43 
60.38 
60.32 
60.26 

60.18 
60.09 

59.99 
59.88 

59.76 
59.66 

59.56 
59.48 


Declina- 
tion 
North. 


Mean 
Solar 
Date. 


+82  12 
ti 

36.67 

37.00 

37.32 

37.64 

37.98 
38.33 
38.70 

39.09 

39.50 
39.91 
40.31 
40.70 

41.06 
41.41 

41.74 
42.06 

42.37 
42.68 

43.00 
43.33 

43.68 

44.05 
44.42 

44.81 

45.19 
45.57 
45.93 
46.26 

46.58 
46.87 
47.15 
47.44 


19"^ 
+89** 


7"    25'.98 
o'   39".69 

[Bph  13] 


7.38       +7.31 
20»'48«»    57'.  1 23 


Aug. 

1.6 
2.6 
3.6 
4.6 

5.6 
6.6 
7.6 
8.6 

9.6 
10.6 
1 1.6 
12.6 

13.6 
14.6 

15.6 
16.6 

17.6 
18.6 
19.6 
20.6 

21.6 
22.^ 
23.6 
24.6 

25.6 
26.5 

27.5 
28.5 

29.5 
30.5 
31.5 
32.5 


Right  I  DecU- 

Aacen- }  nation 

ston.   )  North. 


h    m 
23  27  1+86  49 


// 


51.18    37.04 

5>.34|37.35 
51.52137.64 

51.71    37.93 

I 

51.92  38.22 
52.161  38.51 
52.42  i  38.82 
52.69  39.14 

52.93  39.50 
53. » 6   39.88 

53.35  40.26 
53.52  40.64 

53.66  41.02 

53.77  41.38 
53.88  41.73 

54.00  42.07 

54.12  42.39 

54.26  42.71 

54.40  43.03 

54.56  43.35 

54-73  43.69 
54.91   44.05 

55.08  44,42 

55.25   44.82 

55-39  45.23 

55.49  45  64 

55.56  46.07 

55.60  46.48 

55.63  46.87 

55.64  47.24 

55.67  47-59 
55.72147.93 


+82**  12' 


35".90 


18.07     +18.05 
23**  27»  45*.i57 
+86<»  49'  39".43 


SEPTEMBER,  1913. 
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APPARENT  PLACES  OF  CIRCUMPOLAR  STARS 
FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


€  Vnm  MiAoiis. 

S  Urse  Minoiis. 

A.  UracB  Minoris. 

76  Draoonis. 

89  H.  Cephei. 

Mag.  4.4 

Mag.  4.4 

Mag.  6.6 

Mag.  5.7 

Mag.  5.6 

Mtmn 

SoImt 
Date 

Right 
Ascen- 
sion. 

Declina- 
tion 
North. 

Mean  Right  iDeclina- 
Solar  Ascen-  >     tion 
Date.    sion.    1  North. 

1 

Mean 
Solar 
Date. 

Right 
Ascen- 
sion. 

h    m 

Declina- 
tion 
North. 

1 
Meant  Right   Declina- 
Solar :  Ascen-      tion 
Date.    sion.   '  North. 

1 

Mean 
Solar 
Date.' 

Right 
Ascen- 
sion. 

Decli- 
nation 
North, 

1 

h  m 

0      / 

h   m 

0     / 

0      f 

h   ra 

0    / 

h   ra 

0     r 

Sept. 

1654 

+82  10 

Sept.  18   0 

+8636 
ft 

Sept. 

19    6 

+89    0 

Sept. 

2048 

• 

+82  12 

Sept. 

2327 

+8649 

f  0 

1.3 

s 
48.41 

61.84 

1.3 

s 

13.69 

5948 

1.4 

s 
71.19 

49.45 

1.4 

s 
59.48 

47.44 

1.5 

s 
55.72 

47.93 

2.3 

48.25 

61.85 

2.3 

13.32 

59.59 

2-3 

70.09 

49.66 

2.4 

59.41 

47-75 

2.5 

55.80 

48.28 

3.3 

48.08 

61.89 

3.3,12.95 

59.72 

3.3 

68.98 

49.87 

3-4 

59-33 

48.07 

3.5 

55.91 

48.63 

4.3  j  47.90 

61.93 

4.3.12.55 

59.85 

4.3 

67.82 

50.10 

4-4 

59-25 

48.42 

4.5 

56.02 

49-01 

5-2    47.71 

61.96 

5.3     12.12 

59.99 

5.3 

66.57 

50.35 

5-4 

59.17 

48.78 

5-5 

56.12 

49.41 

6.2    47.52 

61.98 

6.3 

11.69 

60.12 

6.3 

65.23 

50.59 

6.4 

59.07 

49.15 

6.5 

56.21 

49.83 

7.2 

47.32 

61.97 

7.3 

11.22 

60.23 

7.3 

63.81 

50.82 

7-4 

58.95 

49-52 

7.5 

56.27 

50.26 

8.2 

47.12 

61.93 

8.3 

10.75 

60.31 

8-3 

62.33 

51-02 

8.4 

58.83 

49.86 

8.5 

56.30 

50.70 

9.2 

46.91 

61.88 

9.3 

10.29 

60.37 

9-3 

60.85 

51.18 

94 

58.70 

50.18 

9.5 

56.29 

51.12 

10.2 

46.71 

61.80 

10.3 

9.83 

60.41 

10.3 

59.37 

51-34 

10.4 

58.57 

50.48 

10.5 

56.26 

51.53 

II. 2 

46.54 

61.71 

"3 

9.39 

60.43 

11.3 

57-93 

51-47 

11.4 

58.44 

50.77 

«i-5 

56.22 

51.92 

12.2    46.37 

61.62 

12.3 

8.97 

60.45 

12.3 

56.54 

51-59 

12.4 

58.32 

51-03 

12.5 

56.17 

52.30 

13.2    46.20 

61.53 

13.3 

8.56 

60.46 

13.3 

55-23 

51.71 

13.4 

58.20 

51-27 

«3.5 

56.13 

52.65 

14.2    46.04 

61.46 

14.3 

8.17 

60.48 

14.3 

53-95 

51.82 

14.4 

58.08 

51.52 

14-5 

56.10 

53.00 

15.2  [45.88 

61.39 

15.3 

7.79 

60.51 

15-3 

52.70 

51.95 

15.4 

57-97 

51-77 

15-5 

56.09 

53.35 

16.2 

45.72 

61.33 

16.3 

7.41 

60.55 

16.3 

51-47 

52.10 

16.4 

57.87 

52.03 

16.5 

56.09 

53.70 

17.2 

45.56 

61.29 

17.3 

7.02 

60.60 

173 

50.23 

52.26 

17.4 

57-77 

52.32 

17-5 

56.11 

54.06 

18.2 

45.38 

61.25 

18.3 

6.62 

60.67 

18.3 

48.96 

52.42 

18.4 

57.66 

52.61 

18.5 

56.13 

54.43 

19.2 

45.20 

61.21 

19.3 

6.20 

60.74 

19.3 

47.63 

52.59 

19.4 

57.55 

52.91 

19-5 

56.14 

54.82 

20.2  1  45.01 

61.17 

20.3 

5.76 

60.80 

20.3 

46.23 

52.76 

20.4 

57.43 

53.22 

20.5 

56.15 

55.24 

21.2  ,44.82 

61.09 

21.2 

5.29 

60.85 

21.3 

44.72 

52.93 

21.4 

57.30 

53.53 

21.5 

56.14 

55.66 

22.2 

44.62 

60.98 

22.2 

4.81 

60.87 

22.3 

43.15 

53.08 

22.4 

57.16 

53.84 

22.5 

56.10 

56.09 

23.2 

44.41 

60.86 

23.2 

4.32 

60.86 

23.3 

41.53 

53.19 

23.4 

57.00 

54.14 

23.5 

56.02 

56.53 

24.2 

44.22 

1 

60.71 

24.2 

3.84 

60.84 

24.3 

39.89 

53-29 

24-4 

56.84 

54.40 

24.5 

55.91 

56.96 

1 
25.2    44.03 

60.54 

252 

3-37 

60.78 

25.3 

38.27 

53.35 

1 
25.4  56.67 

54.64 

25.5 

55.77 

57.36 

26.2 

43.87 

60.37 

26.2 

2.94 

60.72 

26.3 

36.72 

53.40 

26.4  56.51 

54.85 

26.5 

55.64 

57-74 

27-2  j  43.71 

60.19 

27.2 

2.51 

60.66 

27.3 

35-25 

53.45 

27.4  56.36 

55.05 

27.5 

55.51 

58.10 

28.2  143.55 

1 

60.04 

28.2 

2. II 

60.60 

28.3 

33.86 

53.50 

28.3,56.23 

1 

55.25 

28.5 

55.40 

58.45 

29.2 

43.39 

59.90 

29.2 

1.72 

60.57 

293 

32.52 

53.57 

29-3 

1 
56.10    55.45 

29-5 

55.31 

58.79 

30.2 

43.23 

5978 

30.2 

1.32 

60.55 

30.3 

31-19 

53.66 

30.3 

55-98  i  55-68 

30.5 

55.25 

59.14 

31.2 

43-07  '  59-68 

31.2 

0.92 

60.56 

31.3 

29.83 

53-77 

31.3 

5585  1  55.93 

31.4 

55-20 

59.50 

7.35         +7.28 

16.95      + 

16.92 

58.14     +58.13 

7-38       +7-31 

18.09     +18.06 

i6*»  54°*     50'-5i9 

i8»»    6^    I 

[9'.30 

,^h     ym    25«.98 

20>»  48°*    57'. 1 23 

23''  27"  45'.i57 

+82^ 

10'     5 

5".32 

-1-86^ 

36'    5 

i".09 

+89*^ 

0'   3 

9"-69 

+82*' 

12'    3 

5".90 

+86^ 

'49'  3 

9".43 

[Bph  13] 
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APPARENT  PLACES  OF  CIRCUMPOLAR  STARS 
FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


€  Vtut  Mlnorls. 

^  Urse  lUiMris. 

A.  JSjwm  Minoris. 

76  Draoonis. 

Mag.  4.4 

Mag.  4.4 

Mag.  6.6 

Mag.  5.7 

Mag.  5.6 

Mean 
Solar 
Date. 

Right 
Ascen- 
sion. 

Declina. 

tion 
North. 

Mean 

Solar 
Date 

Right 
Ascen- 
sion. 

Declina- 
tion 
North. 

Mean  Right 
Solar  Ascen* 
Date.    sion. 

1   , 

Declina- 
tion 
North. 

Mean   Right 
Solar  Ascen - 
Date.    sion. 

1 

Declina- 
tion 
North. 

Mean 
Solar 
Date. 

Right 
Ascen- 
sion. 

I>ecli- 
nation 
North, 

h   ra 

0      / 

h   m 

0      / 

1 

1     h    m 

0      / 

1 

h    m 

0      / 

h    m 

0     * 

Ctet. 

1654 

+82  10 

Oct. 

1759 

+8636 

Oct. 

19    5 

+89    0 

Oct.  2048 

+82  12 

ma 

Oct. 

2327 

+8649 

1.2 

9 
43.07 

59.68 

1.2 

s 
60.92 

60.56 

1.3 

9 
89.83 

53.77 

s 
1.3   55.85 

55.93 

1.4 

s 
5520 

W  ^ 

5950 

2.2 

42.89 

59.58 

2.2 

60.48 

60.56 

2.3 

88.41 

53.89 

2.3 

55.71 

56.20 

2.4 

55.15 

59.89 

3.2 

42.71 

59.47 

3.2 

60.02 

60.56 

3.3 

86.90 

54.01 

3.3 

55.57 

56.47 

3.4 

5509 

60.30 

4.2 

42.52 

59.34 

4-2 

59.55 

60.54 

4.3 

85.31 

54." 

4.3 

55.42 

56.74 

4-4 

55.00 

60.73 

5-2 

42.33 

59.18 

5-2 

59.07 

60.49 

5.3 

83.67 

54.21 

5.3 

55.25 

56.99 

5-4 

54.88 

61.14 

6.2 

42.14 

59.00 

6.2 

58.59 

60.42 

6.3 

82.01 

54.26 

6.3 

55.08 

57.23 

6.4 

54.73 

61.55 

7-2 

41.96 

58.80 

7.2 

58.12 

60.33 

7-3 

80.35 

54.29 

7.3 

54.90 

57.44 

7.4 

54.55 

61.94 

8.2 

41.79 

58.58 

8.2 

57.68 

60.22 

8.2 

78.73 

54.29 

8.3 

54.72 

57.62 

8.4 

54.35 

62.32 

9.2 

41.64 

58.35 

9.2 

57.24 

60.10 

9.2 

77.17 

54.28 

9.3 

54.55 

57.77 

9-4 

54.15 

62.68 

10.2 

41.49 

58.12 

10.2 

56.84 

59.98 

10.2 

75.68 

54.26 

10.3 

54.38 

57.92 

10.4 

53.96 

63.02 

II. I 

41.35 

57.91 

II. 2 

56.45 

59.85 

II. 2 

74.26 

54.26 

"•3 

54.22 

58.07 

11.4 

53.77 

63.34 

12. 1 

41.21 

57.71 

12.2 

56.07 

59-75 

12.2 

72.88 

54.24 

12.3 

54.07 

58.21 

12.4 

53.60 

63.66 

13.1 

41.07 

57.51 

13.2 

55.70 

5965 

13.2 

71.53 

54.26 

13.3 

53.93 

58.35 

13.4 

53.43 

63.98 

14.1 

40.93 

57.33 

14.2 

55.33 

59.56 

14.2 

70.19 

54.28 

14.3 

53.79 

58.51 

14.4 

53.28 

6431 

151 

40.78 

57.15 

15.2 

54.95 

59.48 

15.2 

68.83 

54.30 

15.3 

53.65 

58.68 

15.4 

53.14 

64.64 

16. 1 

40.63 

56.98 

16.2 

54.55 

59.41 

16.2 

67.43 

54-34 

16.3 

53.50 

58.86 

16.4 

53.01 

64.99 

I7.I 

40.48 

56.80 

17.2 

54.15 

59.33 

17.2 

65.97 

54.37 

17.3 

53.35 

59.06 

17.4 

52.88 

65.34 

18.I 

40.31 

56.61 

18.2 

53.71 

59.25 

18.2 

64.44 

54.40 

18.3 

53.19 

59.25 

18.4 

52.72 

65.72 

I9.I 

40.14 

56.39 

19.2 

53.27 

59.15 

19.2 

62.84 

54.42 

19.3 

53.01 

59.44 

19.4 

52.52 

66.10 

20.1 

39-97 

56.16 

20.2 

52.81 

59.03 

20.2 

61.18 

54.41 

20.3 

52.82 

59.62 

20.4 

52.30 

66.48 

31. 1 

39.80 

55.90 

21.2 

52.35 

58.87 

21.2 

59.50 

54.38 

21.3 

52.63 

59.77 

21.4 

52.06 

66.86 

22.1 

39.65 

55.61 

22.2 

51.91 

58.69 

22.2 

57.85 

54.33 

22.3 

52.43 

59.89 

22.4 

51.80 

67.22 

23.1 

39.51 

55.31 

23.2 

51.49 

58.49 

23.2 

56.24 

54.25 

23.3 

52.24 

59.99 

23.4 

51.52 

6755 

24.1 

39.38 

55.01 

24.2 

51.10 

58.29 

24.2 

54.72 

54.16 

24.3 

52.06 

60.07 

24.4 

51.23 

67.86 

25.1 

39.26 

54.72 

25.2 

50.73 

58.10 

25.2 

53.30 

54.07 

25.3 

51.89 

60.14 

25.4 

50.96 

68.15 

26.1 

39-14 

54.47 

26.2 

50.39 

57.92 

26.2 

51.95 

53.99 

26.3 

51.73 

60.20 

26.4 

50.71 

68.43 

27.1 

3904 

54.23 

27.2 

50.05 

57.77 

27.2 

50.64 

53.94 

27.3 

51.58 

60.29 

27.4 

50.49 

68.71 

28.1 

38.91 

54.00 

28.1 

49.69 

57.63 

28.2 

49.32 

53.90 

28.3 

51.43 

60.40 

28.4 

50.29 

69.01 

29.1 

38.78 

53.78 

29.1 

49.33 

57.50 

29.2 

47.97 

53.87 

293 

51.28 

60.51 

29.4 

50.09 

6931 

30.1 

38.64 

53.56 

30.1 

48.94 

57.37 

30.2 

46.53 

53-86 

30.3 

51.12 

60.65 

30.4 

49.90 

69.65 

31. 1 

38.49 

53.31 

31. 1 

48.53 

5724 

31.2 

45.01 

53.84 

31.3 

50.94 

60.80 

31.4 

49.68 

70.00 

32.1 

38.35 

53.05 

32.1 

48.11 

57.09 

32.2 

43.42 

53.80 

32.3 

50.75 

60.92 

32.4 

49.42 

70.34 

7.35            +7.28 

16.94       +16.91 

58.18     + 

58.17 

7.38 

+7.32 

18.11     +18.08 

i^**  54"     5o'.5i9 

i8*»    0*"    I9'.30 

19b    7M    5 

f5*.98 

20**  48"    « 

;7'.i23 

23**  27»  45'.  157 

+82«> 

10'     5 

5"-32 

+86° 

36'   5 

I  ".09    1 

+89*' 

0'   3< 

?".69 

+82*> 

12'   3, 

5".90 

+86* 

U9'3 

9".43 

lEph  i3l 
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APPARENT  PLACES  OF  CIRCUMPOLAR 

STARS 

FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 

f  TTMrXiaoEis. 

^  Unae  Mlnoris. 

A.  Ura»  JElBoris. 

76  ]>raooBi8. 

89  H.  Ceyhei. 

M«g.  4-4 

Mag,  4.4 

Mag.  6.6 

Mag.  5.7 

Mag.  5.6 

Jtes 
Bite. 

Risbt 
Aaoea- 

aaoo. 

Dcclioa- 
tkm 

North, 

Mean 

Solar 
Date. 

Ri«ht 
Ascen- 
sion. 

DecUna. 

tion 

North, 

Mean 

Solar 
Date. 

Right 
Ascen- 
sion. 

DecUna* 

tion 

North. 

Mean 

Solar 
Date. 

Right 
Ascen- 
sion. 

Declina- 
tion 
North. 

MeM> 

Solar 
Date. 

Right 
Ascen- 
sion. 

DecU- 
nation 
North. 

1 

h    m 

0      / 

h   m 

0      / 

h  m 

0     / 

h   m 

0      / 

h   m 

0     f 

Kov. 

1654 

+82  10 

It 

Nov. 

1759 

+8636 
It 

Nov. 

19    5 

+89    0 

It 

Nov. 

2048 

+82  13 

It 

Nov. 

2327 

+8650 

It 

I.I 

s 
38.35 

5305 

I.l 

s 
48.11 

57.09 

1.2 

s 
43.42 

53.80 

1.3 

s 
50.75 

0.92 

5 
1.4149.42 

10.34 

2.1 

38.20 

52.75 

2.1 

47.69 

56.89 

2.2 

41.81 

53.73 

2.3 

50.55 

1.03 

2.4   49.13 

10.68 

3.1 

38,06 

52-44 

3.1 

47-28 

56.68 

3-2 

40.21 

53-63 

3.2 

50.36 

l.IO 

3.4 

48.81 

11.01 

4-1 

37.94  {  52.10 

4.1 

46.89    56.45 

1 

4.2 

38.66 

53-50 

4-2 

50.16 

115 

4.4 

48.48 

H.31 

5-1 

37.82 

51.76 

5-1 

46.52     56.20 

5-2 

37-17 

53-37 

5-2 

49.97 

1. 19 

5.4 

48.15 

11.60 

6.1 

3772 

51.43 

6.1 

46.19 

55.94 

6.2 

3576 

53.21 

6.2 

49.79 

1.19 

6.4 !  47.82 

11.86 

7.1 

37.63 

51." 

7.1 

45.87 

5569 

7-2 

34-42 

53-04 

7-2 

49.61 

1.19 

7.3 

47.48 

12.11 

&i 

37.54 

50.80 

8.1 

45.56 

55.44 

8.2   33.14 

52.88 

8.2   49.44 

1. 19 

8.3 

47.17 

12.34 

9-1 

37-*5 

50.49 

9.1 

45.27 

55.22 

9-2 

31.91 

52.75 

9.2   49.28 

X.18 

9.3 

46.87 

12.57 

lai 

37.36 

50.20 

10. 1 

44.98 

55.01 

10.2 

30.72 

52.63 

10.2  149.14 

1. 19 

10.3 

46.59 

12.80 

ii.i 

37.28 

49.92 

II.I 

44.69 

54-80 

11.2 

29-53 

52.52 

11.2 

48.98 

1.21 

11.3 

46.32 

13-02 

12. 1 

37.19 

49.65 

12.1 

44.39 

54.60 

12.2 

28.31 

52.41 

12.2 

48.82 

1.24 

12.3 

46.05 

13.27 

I3.I 

37.09 

49.38 

13.1 

44.07 

54-40 

X3-2 

27.04 

52.29 

13-2 

48.66 

1.29 

13.3 

45.78 

13.52 

H-i 

36.99 

49.09 

14.1 

43.74 

54.21 

I4.I 

2572 

52.18 

14.2 

48.49 

1.33 

14.3 

45.51 

13.79 

15.1 

36.88 

48.80 

15.1 

43-40 

54-00 

15-1 

24-33 

52.08 

»52 

48.32 

1-37 

15.3 

45.21 

14.07 

16.1 

36.77 

4848 

16. 1 

43.04 

53-76 

16. 1 

22.89 

51.96 

16.2  148.12 

1.40 

16.3 

44.88 

14.34 

17.0 

36.67 

48.13 

17.1 

42.70 

53-49 

I7.I 

21.42 

51.79 

17.2 

47.93 

1.41 

17.3 

44.52 

14.61 

18.0 

36.57 

47.75 

18.1 

42.36 

53-21 

x8.i 

19-97 

51-59 

18.2 

47.74 

1.39 

18.3 

44.13 

14.86 

19.0 

36.49 

47.37 

19.1 

42.05 

52.90 

I9.I 

18.58 

51-39 

19.2 

47.55 

1.33 

19.3 

43.73 

15.09 

2ao 

36.41 

46.99 

20.1 

41.76 

52.58 

20.1 

17.28 

51.16 

20.2 

47.37 

1.27 

20.3 

43.33 

15.30 

21.0 

36.35 

46.61 

21. 1 

41.51 

52.26 

21.1 

16.07 

50.93 

21.2  147.20 

1.18 

21.3 

42.94 

15.48 

22.0 

36.30 

46.26 

22.1 

41.27 

51-95 

22.1 

14.96 

50.70 

22.2 

47.04 

1.09 

22.3 

42.56 

15.65 

23.0 

36.25 

45-93 

23.1 

41.05 

51-67 

231 

13.93 

50.50 

23.2 

46.90 

l.OI 

23.3 

42.21 

15.81 

24.0  36.20 

1 

45-62 

24.1 

40.84 

51.42 

24.1 

12.91 

50.31 

24.2 

46.75 

0.95 

24-3 

41.89 

15.96 

25.0 

36.14 

45-32 

25-1 

40.61 

51.18 

25-1 

11.85 

50.14 

25.2 

46.60 

0.90 

253 

41.59 

16.14 

26.0 

36.08 

4502 

26.1 

40.36 

50.96 

26.1 

10.75 

49-99 

26.2 

46.45 

0.87 

26.3 

41.29 

16.34 

27.0 

36.01 

44.7 » 

27.1 

40.08 

50.72 

27.1 

9-57 

49.83 

27.2 

46.28 

0.85 

27.3 

40.97 

16.54 

2S.0 

35.94 

44.38 

28.x 

39.79 

50.46 

28.1 

8.34 

49-67 

28.2 

46.11 

0.82 

28.3 

40.63 

16.76 

29.0 

35-87 

44.03 

29.1 

39.51 

50.17 

29.1 

7-07 

49-48 

29.2 

45.94 

0.78 

29.3 

40.26 

16.97 

30.0 

3580 

43.65 

30.1 

39-23 

49.86 

30.1 

5.80 

49-25 

30.2 

45.75 

0.71 

30.3 

39.87 

17.17 

J1.0 

35.73 

4326 

3X.I 

38.98 

49-53 

3I-I 

4.57 

49.01 

31.2 

45.57 

0.62 

31.3 

39-46 

17.36 

7.35      +7.28 

16.94     +16.91 

58.14    +58.13 

7.38 

+7.32 

18.13    +18.10 

16^54"     50*.5>9 

18**    0*"    I9».30 

19*"    7"    25V98 

20*»  48"*     • 

)7*-i23 

23''  27«»  45'.  157 

♦to« 

10'     5, 

5".32 

+860 

36'  5 

I  ".09 

+89*> 

0'   3 

9".69 

+82** 

12'    3 

5".90 

+86" 

"49'  3 

9".43 
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APPARENT  PLACES  OF  CIRCUMPOLAR  STARS 

FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


€  JJnm  Mlnorig. 

^  UrMB  Miiiorls. 

A.  JSnm  MlnoilB. 

76  Ihmooiiis. 

89  H.  Ce 

Mag.  4.4 

Mag.  4.4 

Mag.  6.6 

Mag.  5.7 

Mag.  « 

Mean 
Solar 
Date. 

Right 

Asoen- 

sion. 

Declixia< 

tion 
North. 

Mean 
Solar 
Date. 

Riffht 
Ascen- 
sion. 

Declina- 
tion 
North. 

Mean 
Solar 
Date. 

Riffht 
Ascen- 
sion. 

Dedina- 

Uon 
North. 

Mean 
Solar 
Date. 

Riffht 
Ascen- 
sion. 

Declina- 
Uon 

North. 

Mean 
Solar 
Date. 

Right 
Ascen- 
sion. 

h   m 

0      / 

h   m 

0      / 

h   m 

0      f 

h   m 

0      t 

h    m 

Dec. 

1654 

+82  10 

m  m 

Dec. 

1759 

+8636 

mm 

Dec. 

19    4 

+89    0 

mm 

Dec. 

2048 

+82  12 

mm 

Dec. 

2327 

I.O 

s 
35-73 

WW 

43.26 

I.I 

s 
38.98 

WW 

49-53 

I.I 

s 
64.57 

WW 

49.01 

1.2 

s 
45.57 

WW 

60.62 

1-3 

s 
39-46 

2.0 

3569 

42.86 

2.1 

38.74 

49.19 

2.1 

63.42 

48.75 

2.2 

45-40 

60.50 

2.3 

39.02 

30 

35.66 

42.45 

3.0 

38.53 

48.84 

3.1 

62.35 

48.47 

3.2 

45.23 

60.36 

3-3 

38.59 

4.0 

3564 

42.06 

4.0 

38.36 

48.48 

4.1 

61.35 

48.18 

4.2 

45.07 

60.20 

4-3 

38.17 

50 

35.63 

41.68 

5.0 

38.19 

48.14 

5.1 

60.43 

47.91 

5-2 

44.92 

60.03 

5.3 

37.76 

5.9 

35.62 

41.32 

6.0 

38.05 

47.82 

6.1 

59.59 

47.64 

6.2 

44.79 

59.87 

6.3 

37.38 

6.9 

35.62 

40.98 

7.0 

37.92 

47.51 

7.1 

58.79 

47.38 

7-2 

44.66 

59.72 

7.3 

37.01 

7-9 

35.61 

40.64 

8.0 

37.80 

47.21 

8.1 

58.00 

47.13 

8.2 

44.53 

59.58 

8.3 

36.66 

8.9 

35.60 

40.32 

9.0 

37.66 

46.92 

9.1 

57-21 

46.90 

9-2 

44.40 

59-44 

9.3 

36.31 

9-9 

35.58 

40.00 

1 0.0 

37.50 

46.65 

10. 1 

56.40 

46.67 

10. 1 

44.26 

59-32 

10.3 

35-98 

10.9 

35.56 

39.68 

II.O 

37.33 

46.38 

II. I 

55-54 

46.46 

II. I 

44.11 

59-20 

"-3 

35-63 

1 1.9 

35.53 

39.35 

12.0 

37.16 

46.08 

12. 1 

54.64 

46.24 

12. 1 

4396 

59.08 

12.3 

35-27 

12.9 

3550 

39.00 

130 

36.97 

45-77 

13.1 

53.69 

46.00 

13.1 

43.80 

58.97 

13.2 

34-89 

13.9 

35-47 

38.63 

14.0 

36.78 

45-44 

14. 1 

52.70 

45-73 

14. 1 

43-64 

58.83 

14.2 

34-48 

14.9 

35.44 

38.24 

15.0 

36.60 

45-09 

15.1 

51.71 

45-44 

I5-I 

43-48 

58.66 

15.2 

34-05 

159 

35.44 

37.83 

16.0 

36.45 

44.71 

16. 1 

50.77 

45-13 

16. 1 

43-31 

58.47 

16.2 

33.60 

16.9 

35.45 

37.42 

17.0 

36.32 

44-33 

17.1 

49.92 

44.79 

I7.I 

43-17 

58.25 

17.2 

33.14 

17.9 

35-47 

37.01 

18.0 

36.23 

43-95 

18.1 

49.17 

44.45 

18.I 

43-03 

58.02 

18.2 

32.68 

18.9 

35.50 

36.62 

19.0 

36.17 

43.58 

19.1 

48.53 

44.11 

I9.I 

42.90 

57.78 

19.2 

32.25 

19.9 

35.54 

36.25 

20.0 

36.13 

43.24 

20.0 

47.99 

43.80 

20.1 

42.79 

57-54 

20.2 

31.85 

20.9 

35-57 

35.92 

21.0 

36.09 

42.91 

21.0 

47.51 

43-52 

21. 1 

42.69 

57.32 

21.2 

31.48 

21.9 

3560 

35.59 

21.9 

36.04 

42.59 

22.0 

47.02 

43.24 

22.1 

42.59 

57.12 

22.2 

31.13 

22.9 

35.62 

35.29 

22.9 

35.99 

42.31 

23.0 

46.50 

42.99 

23-1 

42.48 

56.94 

23.2 

30.80 

23.9 

35.63 

34.98 

23.9 

35.92 

42.02 

24.0 

45.91 

42.75 

24.1 

42.36 

56.77 

24.2 

30.46 

24.9 

35.64 

34.66 

24.9 

35.83 

41.73 

25.0 

45-26 

42.49 

25-1 

42.24 

56.60 

25.2 

30.11 

259 

35.65 

34-33 

25.9 

35.72 

41.41 

26.0 

44-57 

42.21 

26.1 

42.11 

56.42 

26.2 

29.72 

26.9 

35.67 

33.96 

26.9 

35.63 

41.07 

27.0 

43-86 

41.90 

27.1 

41-97 

56.22 

27.2 

29.32 

27.9 

3569 

33.59 

27.9 

35-55 

40.71 

28.0 

43.19 

41-58 

28.1 

41-83 

55.99 

28.2 

28.89 

28.9 

35.73 

33.19 

28.9 

35.49 

40.33 

29.0 

42.58 

41.24 

29.1 

41.71 

55.73 

29.2 

28.44 

29.9 

35.77 

32.79 

29.9 

35.47 

39-94 

30.0 

42.06 

40.88 

30.1 

41.59 

55.46 

30.2 

28.00 

30.9 

35.83 

32.42 

30.9 

35-47 

39-55 

31.0 

41.63 

40.52 

31. 1 

41.48 

55-16 

31.2 

27-57 

319 

35.90 

32.05 

319 

35.50 1  39.18 

32.0 

4 1  30 

40.17 

32.1 

41.38 

54-87 

32.2 

27.14 

7.35         +7-28 

16.92     +16.89 

58.03     +58.02 

7.38          +7.32 

18.13 

i6*»  54"     50'.5i9 

i8*»    0*"    19'. 30 

I^h     ^m     25-.98 

20»»  48"     57M23 

23*»  27" 

+82**  10'     55"  32 

+86°  36'    5 1  ".09 

+89°    0'    39".69    1+82°  12'    35".90 

+860  49'  ; 

lEph  i: 
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FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


Mean  Solar 
Date. 


88  Pisclnm. 

Mag.  4.7 


Right 
Ascension. 


Jan.  0.2 
10.2 
20.2 

30.1 
Feb.   9.1 

19. 1 
Mar.   I.I 

II.O 

21.0 
31-0 

Apr.  1 0.0 
19.9 
29.9 

May  9.9 
19.8 

29.8 

June  8.8 

18.8 

28.7 

July   8.7 

18.7 
28.7 
Aug.  7.6 
17.6 
27.6 

Sept.  6.5 
16.5 
26.5 

Oct.  6.5 
16.4 

26.4 
Nov.  5.4 

15.4 

253 
Dec.   5.3 

153 
25.2 

35-2 


Mean  Place 


h       m 
O      O 


s 

52.71 
52.61 

52.52 

52.45 

52.39 

52.35 
52.33 
52.35 
52.40 
52.48 

52.60 

52.77 

52.98 
53.22 

53.49 

53.78 

54.09 

54.41 

54.74 
55.06 

55.37 
55.65 
55.91 
56.13 
56.32 

56.47 

56.58 
56.65 

56.69 

56.70 

56.67 
56.62 

56.56 
56.48 

56.38 

56.28 
56.18 
56.08 


10 

9 

7 
6 

4 

2 
2 

5 
8 

12 

17 
21 

24 
27 
29 

31 
32 

33 
32 

31 

28 
26 
22 

19 
15 

II 

7 

4 
I 

3 

5 
6 

8 

10 

10 

10 
10 


Declina- 
tion S. 


o  / 

6  II 


// 


43-6 
44.1 

44.5 

44.7 
44.8 

44.8 

44.5 
44.0 

43.3 
42.3 

41. 1 

39.7 
38.1 

36.3 
34-3 

32.2 

30.1 
27.9 

25.8 
23.8 

22.0 
20.4 
19.0 
17.8 
16.9 

16.3 

15.9 
15.8 

159 
16.3 

16.8 

17.3 
18.0 

18.7 
19.5 

20.2 
20.8 
21.4 


5 

4 

2 

I 
o 

3 

5 

7 
10 

12 

14 
16 

18 

20 

21 

21 
22 
21 
20 
18 

16 

14 
12 

9 
6 

4 
I 

I 

4 
5 

5 

7 

7 
8 

7 

6 
6 


1.006       -0.109 


52".969 


39".3i 


D'^  €1,  Dm  a  0.00 

D^  d,DmS   I      +0.4 


+0.01 
0.0 


ot  Andromedae. 
Mag.  2.2 


Right 
Ascension. 


m 

3 


h 
O 

s 
52.62 

52.49 
52.36 

52.25 
52.16 

52.09 
52.06 
52.06 
52.10 

52.19 

52.32 
52.50 
52.73 
52.99 
53.29 

53.62 
53.96 

54-31 
54.66  ^5 

5501  ^^ 


13 

13 
II 

9 

7 

3 
o 

4 

9 

13 

18 

23 
26 

30 

33 

34 
35 


55.34 
55.65 
5592 
56.16 

56.36 

56.52 
56.64 

56.71 

56.75 
56.76 

56.73 
56.68 

56.60 
56.50 
56.39 

56.27 

56.14 
56.01 


33 

31 

27 

24 
20 

16 

12 

7 

4 
I 

3 

5 
8 

10 

II 

12 

13 
13 


Declina- 
tion N. 


+  2836 


// 


44.3 

43.4 

42.3 
41.0 

39.5 

37.9 
36.4 
34.9 
33.5 
32.4 

31.6 

31. 1 

30.9 

31. 1 
31.8 

32.8 
34.2 

35-9  ,^ 

37.8 !? 

40.0 


5 
2 

2 

7 
10 

14 
17 


22 
24 


42.4 
44-9 
47.5 
50.1 
52.6 

55.1 

57.4 

59.5 
61.4 

63.1 

645 

65.7 
66.6 

67.2 
67.4 

67.3 
66.9 

66.2 


25 
26 

26 

25 
25 

23 
21 

19 

17 
14 

12 

9 
6 

2 

I 

4 
7 


/3  Cassiopeiie. 
Mag.  2.4 


Right 
Ascension. 


h       m 

o    4 

s 
30.29 
29.97  ^ 
29.68  ^9 


I- 139       ■K>.545 
53'.258     36".47 


0.00         -0.04 
+0.4  0.0 

rEph  J  3] 


29.42 

29.19 

29.01 

28.89 
28.84 
28.86 
28.96 

29.15 

29.41 

29.74 
30.13 
30.58 

31.06 

31.57 

32.09 
32.61 

33.11 

33.59 
34.03 
3442 

34-75 
3503 

35.25 
3540 

35.49 
35.52 
35.48 

35.39 
35.25 
35.07 
34.85 
34.59 

34.31 
34.01 

33.70 


26 

23 
18 


12 

5 

2 

10 
19 

26 

33 

39 

45 
48 

51 
52 
52 
50 
48 

44 
39 

33 

28 

22 

15 
9 
3 
4 
9 

14 
18 

22 

26 

28 

30 
31 


Declina- 
tion N. 


€  Phcenids. 
Mag.  3.9 


+  5840 


// 


27.8 
27.1 

25.9 
24.2 

22.2 

19.8 
17.2 

14.5 

II. 9 
9.4 


7 
12 

n 
20 

24 

26 

27 
26 

25 
22 


19 


7.2 

5.3 
3.8^5 

2.7 
2.2 


n 

5 
o 


2.2 

2.7 
3.7 
5.2 
7.2 

9.6 
12.3 

15.3 
18.5 

21.9 


5 
10 

15 
20 

24 

27 
30 
32 
34 
35 


35 
34 


25.4 
28.9 

32.3 

35.6  ^^ 

38.7  ^' 


41.5 
44.0 

46.2 

48.0 

49.2 

49.9 
50.1 

49.7 


28 

25 
22 

18 

12 

7 

2 
4 


1.923 
3 1 '.687 


+1.643 
ii".83 


Right 
Ascension. 


0.00 
+0.4 


-O.II 
0.0 


h 
O 


xn 

4 


s 

60.10 

59.91 
59.74 
59.59 
59.47 

59.38 

59.33 
59.32 
59.36 
59.44 


19 
17 
15 

12 

9 

5 
I 

4 
8 

14 


19 


59.58 

59.77  .  . 
60.01  ^^ 

60.30  ^^ 

60.63  ^l 
36 

^•99  ,^ 
61.3839 

61.79  ^^ 
62.21  ^^ 
62.63  ^^ 


63.03 
63.40 

63.74 
64.04 

64.29 

64.49 

64.63 
64.71 

6473 
64.70 

64.63 
64.52 

64.37 
64.19 

64.00 

63.81 
63.61 

63.41 


40 

37 
34 
30 

25 
20 

14 
8 

2 

3 

7 

II 

15 
18 

19 
19 

20 
20 


Declina- 
tion S. 


-46  13 


// 


55.2 
54.8 

53.9 
52.6 

50.8 

48.7 
46.3 
43.6 

40.7 
37.6 


4 

9 

13 
18 

21 

24 
27 
29 
31 
31 


32 


34.5 

31.3 
28.2  3' 

25.1  '' 
22.2 


19.5 
17.I 

I5.I 

13.4 
12.2 

".5 
II.2 

1 1.4 

12. 1 

13.2 

14.7 
16.5 
18.6 
20.8 
23.1 

25.3 
27.4 

29.3 
30.9 
32.1 

3^.8 

33.1 
330 


29 

27 

24 
20 

17 
12 

7 

3 

2 

7 
II 

15 

18 
21 

22 

23 
22 

21 

19 
16 

12 

7 

3 
I 


1.446   -1.044 
59».884  39".  1 1 


0.00 
+0.4 


+0.07 
0.0 
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APPxiRENT  PLACES  OF  STARS,  1913. 


FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


22  Andromedae. 

y  Peg»8i. 

(T  AndromedBB. 

tCeti. 

Mean  Solar 

Mag.  5.1 

Mag.  3.9 

Mag.  4.5 

Mag.  3.8 

Date. 

1 

Right           Declina- 

Right 

Declina- 

Right 

Declina- 

Right 

Dedina- 

Ascension.  ,     tion  N. 

Ascension. 

tion  N. 

Ascension. 

tion  N. 

Ascension. 

tionS. 

h        m                «       ' 

h       m 

0 

/ 

h       m 

0      ' 

h       m 

0     / 

0      5       +45  35 

0    8 

+  14  41 

0      13 

+3618 

0      14       -    9  17 

Jan.    0.2 

s 

4^-73  ,„ 

303 

8 

44.82 

r  w 

63.2 

8 

8 

46.04 

21.2 

8                              " 

59.58       1  86.9  . 

I0.2 

46.53    ° 

295  „ 

^•71  " 

62.4 

4589    5 

20.4  .  , 

59-48    ° 

87.4  • 

20.2 

46.34    ' 

26.7  '* 

44.61  'I 

61.5 

9 

45-74  \' 

19.3      ' 

59-38  '° 

87.7  ! 

30.1 

46.17  [I 

44.52    ^ 
44-44    J 

60.5 

10 

4560  '* 

»7.9  \\ 

59-30    , 

87-9  * 

Feb.   9.1 

46.03  1^ 

24.8      '9 

21 

59-5 

10 
9 

45.48  " 

9 

16.2  '7 
18 

59-23    ^ 

87-9  ° 

19.1 

45-92    , 

22.7 

44.39    , 

58.6 

^ 

45.39     , 

^'^•^    - 

59-18 

87-7  . 

Mar.    I .  I 

45.85    I 

20.4  '3 

44.36    3 

b7'7 

9 
8 

45.33     \ 

12.6  •« 

59-15    „ 

87.2  » 

II. 0 

45.83    I 

18.2  " 

4436 

56.9 

45.31     ^ 

10.8  '* 

59-15    ° 

86.5  \ 

21.0 

45.86    I 

16.I  " 

44.40    * 

44-48    * 
13 

56.4 

5 

45.34     ^ 

9'!6 

59-18    3 

85.6  \ 

31.0 

45.95  ^l 

''■'  n 

56.1 

3 
0 

45.42 

59-25  ,J 

84.5  " 

Apr.  1 0.0 

46.10 

# 

12.4 

44.61 
44.77  '^ 

56.1 

45.55  ,„ 

6.2 

59-36 
59-52  '° 

83.2  . 

19.9 

46.57  l^^ 

H.o'4 

56.3 

2 

45.73  ! 

5-3    ? 

81.6  " 

29.9 

10.0  '° 

20 
44.97    ,^ 

56.8 

5 

45.96  '3 

4-7    ! 

59-71  '9 

79-8 1" 

May   9.9 

46.88  3.' 

9-5    ^ 

45-49  ,^ 

57-7 

9 

46.24  ^; 

*-5    ! 

59-94  VL 
60.20'* 

77-8!: 

19.8 

47.23  li 

9-5    ? 

58.9 

12 

46.55  ^' 

4-8    3 

75.7  „ 

38 

4 

30 

15 

34 

7 

38 

29.8 

4761  ^„ 

9-9    „ 

45.79  ,, 

60.4 

46.89  , 

5.5  „ 

60.48 

73-6 ,, 

June  8.8 

48.01 40 

10.8    9 

46.11^^ 

62.1 

17 

47.25  f^ 

6.6" 

60.79  ^' 

71.4  „ 

18.8 

48.43  *' 

12.1  '3 

46.44  11 

64.0 

19 

47.62  37 

8.0 '4 

61. 1 1  3» 

69.2 

28.7 

48.85  ^' 

,«  „  '8 
'3-9  ,, 

46.77  ^^ 

66.1 

21 

48.00  38 

9-8  ^ 

61-44  " 

67.1  " 

July   8.7 

49.25  To 

16.0 

47.10  ^^ 

68.2 

21 

48.37  f 

11.9" 

61.77  r 

65.1* 

38 

24 

31 

22 

35 

24 

3« 

18.7 

49.63  „ 

18.4 

47-41 

70.4 

4872 

'4-3  ,#; 

62.08 

<53-3  ,5 

28.7 

49.98  11 

2I.I  *7 

47.70  11 
47.96  ^ 

72.7 

23 

49.05  33 

^^•9  ^t 

62.37  ^' 

61.7 

Aug.  7.6 

50.30  t. 

^4-°  ^0 

74.9 

22 

49-35  ,, 
49.61  '^ 

19.6  ^7 

62.64  ^ 

604'* 

17.6 

50.58  '* 

27.0  30 

48.19  ^^ 

76.9 

20 

22.3  ^7 

62.88  '4 

59-4  g 

27.6 

50.8,  ;3 

30..  3; 

48.39  ]l 

78.8 

19 
18 

49.83  1^ 

^5-  :j 

«3°« :: 

58.6  J 

Sept.  6.5 

50.99  „ 

33-2  ,„ 

48.55  ,, 

80.6 

16 

50.01 

^7-9  ,, 

63-24  „ 

58.1 

16.5 

51.12  '3 
51.20 

36.2  3° 

48.67  '' 
48.75    ° 

82.2 

50.14  '3 

30-5    t 

63-37  ^i 

58.0 

26.5 

39-  ^8 
44.6'^ 

23 

83.6 

14 

50.23     ' 

33.0  ^5 

63-46  9 

58.1 

Oct.    6.5 

51.24  ; 

48.80    5 

84.7 

1 1 

50.28     5 

35-4    * 

63.51  \ 

584  : 

16.4 

51.24 

48.81      ' 
2 

85.6 

9 

7 

50.29     ^ 

37-5 ;; 

63-53  ^ 

58.9 ; 

7 

26.4 

51.19     g 

48.79     , 

86.3 

# 

50.27 

J?:J  - 

63-51  ^ 

59.6    g 

Nov.  5.4 

51."   ,_ 

48.75     t 
48.69     J 

86.7 

4 

50.22     5 

63.47  * 
63-41  ! 

60.4    . 

15.4 

5099  ,, 

50.5  ^ 

86.9 

2 

50.14  „ 

42.2 " 

61.2 

25.3 

50.85  ^ 

51.7  'I 

48.61     ^    86.9 

0 

50.03 

43.1  \ 

43-7    ^ 

6334  „ 

62.1    ' 

Dec.   5.3 

50.68  ;7 

48.52     9    86.7 
10 

2 
4 

49.91 

63.25  9 
10 

62.9 

,  15.3 

50.50  ,^ 

52.9        , 

48.42 

86.3 

■^ 

• 

49.77      ^^ 

43.9    , 

'*3-^5  ,„ 

63.6 

25.2 

5^-3'     a 

52.8        ' 

48.32     ° 

85.8 

5 

49.62     5 

43-7    \ 
43-1    ** 

63.05    ° 

64.3 

35.2 

50.12     ^    52.3     5 
1.429        +1.02 1 

48.21   " 

85.1 

7 

49.47  ^ 

62.94  " 

64.9 

Sec  df  Tan  6 

1.034        40.262 

1.241        40.735 

1. 013           HXI64 

Mean  Place 

47*.68o     I7".3i 

45'-248     59".77 

46*.  740     io".48 

59".73i    83".07 

DV  a,  D«  a 

0.00          -0.07 

0.00          -0.02 

0.00         -0.05 

aoo        4001 

D^  d,  D«  8 

+0.4 

0.0           1 

+0.4 

0.0 

1 

40.4 

40.I 

40^ 

4<XI 

lEph  i3l 
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FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


C  Taoann. 

44  Pitcinia. 

/?  Hydrl. 

a  Phoenicis. 

MeanSolar 

Mag.  4.3 

Mag.  6.0 

Mag.  2.9 

Mag.  2.4 

•-       Date. 

1 

Right 

Declina- 

Right 

Declina- 

Right 

Declina- 

Right 

Declina> 

Ascension. 

tion  S. 

Ascension. 

tion  N. 

Ascension. 

tion  S. 

Ascension. 

tion  S. 

h       m 

0      / 

h       m 

e        / 

h       m 

0       / 

h       m 

0      / 

0  15 

-65  22 

mm 

0     20 

+      I    27 

0     21 

-7744 

0     21 

-42   46 

m  0 

Jan.    0.2 

33-73  „ 

WW 

87.9 

56.32 

27.6 
27.0      \ 
26.4      \ 

8 

13.02   «9 

12.19      ^^ 

59-3  „ 

8 

59-53  ,8 
59.35  ., 

WW 

57-2 

I0.2 

33-34  11 
32.98  3; 

87.0    9 

56.22     ° 

58.2   • 

57-0    I 

20. 2 

25-5  \\ 

56.12  '« 

56-5  I 

59.18  '7 

56-4    ^ 

30.2 

32.66  3^ 
32-38  ll 

22 

»3-5    ? 

5603  ' 

25.9      \ 

10.81    ^^ 

53 

54-3  " 

59.03  \\ 

II 

55-3  " 

Feb.   9.1 

81. 1  ="4 
28 

55-96    7 

25.4      ^ 

51-6  '7 
3J 

58.90  ;3 

"•«  :^ 

19.1 

32.16 

78.3  „ 

55-90 

25.1 

10.28 

48-5  „ 

58.80 

520  „ 

Mar.  I.I 

32.01    ^l 
31.93      _ 

75- 1  '! 

55-86    ;^ 

25.0      ' 

9.89  39 

45-0  35 

58-73  ! 

49-9  \\ 

II.O 

71-7  ^* 
68.1  36 

55-86    ° 

25.0 

9-^5   \l 

^^•3  38 

37-5  ^^ 

58-70  3 

47-4    i 

21.0 

31.93      - 
32.01       I 

55-89    I 

25.2       ^ 

9.55    'I 
9-61    ,J 

58.72  \ 
58.78  ** 

44-6    ! 

310 

^4-4  ^« 

55-96    7 

25.7     5 

33-6  39 

41-7  '' 

16 

38 

10 

7 

22 

39 

II 

30 

Apr.  1 0.0 

32-17  ,, 

60.6 

56.06 

26.4 

9-83  „ 

29-7  ,» 

58.89  , 

38-7 

19.9 

32-41   * 

56.9  " 
53-3  ^^ 

56.21  ;5 

27.4  ;^ 

10.20   3/ 

25-9  ^« 

59.05  '^ 

35-6  3 

29.9 

32.73  11 

56-40  ' 

28.6 " 

*°-72  5; 

22.2  "*' 

59.26 " 

32-4  f 

May   9.9 

33-12  39 

33-58  ** 
52 

49-9  ,; 

56.62 " 

56.88  '^ 
29 

30.1   |5 

11.38  Jf 

18.8  34 

59-51  ,„ 

^I 

29-3  X„ 

19.9 

46-«  ^^ 

31.8  '7 
19 

12.17    '^ 
89 

15-8  3" 

27 

5,.s,  I 

26.4  '? 
^  28 

29.8 

34-10 

44.0 

57-17  „ 

33.7 

13.06 

'3-1  ,, 

60.15 

23.6 

June  8.8 

3467" 

41.7  '^ 

57-47 ,, 

35-7 

^4-^5  ,^ 

10.8  '3 

60.51  ^^ 

21.1  =^5 

18.8 

35-^7  ^ 

39-8    9 

^2 

57-79 ,, 

37-7  ° 

106 

15.11 '"° 

9-^12 

60.90  ^9 

'8-9  " 

28.7 

35-88  ll 

38.3  '^ 

58.12  33 

39-8 " 

16.20  '*^ 

7-9" 

61.30*0 

»7°  ! 

July  8.7 

36.50  f 

37-4    9 

58.44  ^' 

41-9'' 

__  ^^  110 
^7-30  ^^ 

7-3    t 

61.70*° 

15.6  '* 

61 

3 

31 

20 

109 

I 

38 

10 

18.7 

37.11 

37-1 

58.75  ,„ 

43-9 

'8-39  ,„, 

7-2 

62.08 

14.6 

28.7 

37.68  57 

37-3    , 

59.04  ' 

«-8  ^ 

'9-43  '°^ 

20.39  L 

7-7    ' 

62.45  ^I 

I4.I     5 

Aug.  7.6 

382 1  ]l 

38.0    7 

59.30  ^^ 

47.5  '^ 

8.8" 

62.79  34 

14.0     ' 

17.6 

3867  \l 

39-3  \\ 
41.1 

59.54  \\ 

49.0    5 

21.24   '^ 

T  I 

10.4  '* 

"^  T 

63.09  3« 

14.4    I 

27.6 

39.06  l^ 

59-75 '' 

50.3     3 

21.95  ;' 

"•5  " 

63-34  ^^ 

15.3 ,: 

31 

21 

17 

II 

56 

24 

21 

13 

Sept.  6.6 

39.37  ,, 

^^3-2  ,^ 

5992  ,^ 

51-4     g 
52.2     ° 

22.51 

H-9  „ 

6355     , 
63.71  '* 

16.6  , 
18.2  '^ 

16.5 

22 
39-59    , 

45-6  ^* 

60.05  ^ 

22.90  '^^ 

»7-6  '^ 

26.5 

12 
39-71  " 

483  ^ 

60.14    9 

52.8     ^ 

20 

23.10 

20.5  ^9 

63.81  'O 

20.1  ^9 

Oct.    6.5 

39-73    , 

5'-'     8 

60.20    ^ 

53.1     f 

23-10 

22.92 

35 

"3-5  Z 

63.86    5 

22.2  ^' 

16.4 

39-66    7 
15 

53-9  ,^ 

60.22     ^ 
0 

53-2  ; 

^^•5  ^8 

63.86    " 

5 

^  -  ^  22 

24.4 
22 

26.4 

39-51  „ 

56-^  ,. 

60.22 

53.1     _ 

22.57  ^^ 

29-3  ,^ 

63.81 

26.6 

Nov.  5.4 

39-28  ^3 

59-0  ^4 

60.19    ^ 

52.9 

22.05  L 

31-8    ' 

6373    * 

28.7'' 

15.4 

38.98  1° 

61.1  *' 

60.14    5 

52.5  ; 

00 

21.39 

34.0 

63.61  " 

30.7  :^ 

25.3 

38.63  li 

62.8  '7 

60.07    g 

52.0  I 

20.62 '' 
19-77  «^ 

35.7  ^ 

6346    5 

32.4  \\ 

I^.  5.3 

38.25  3' 
40 

64.0  - 

59.99 

^'•4  \ 

36.8  ' 

^330  :j 

33.7  ^ 
10 

15.3 

37-^5    dl 

64.6 

7 

5990 

50.8 
50.2  J 

18.86 

0  ? 

37.3        , 

^3"  ,8 

62.94  ^ 

62.76  '^ 

34.7  . 
35.3  _ 

25-3 

37-44  ^ 

64.7 

59-80  ° 

17.93  ;^ 

37-2    ^ 

35-2 

37.03  "* 

64.2    ^ 

59-70 '« 

49.5  ^ 

17.02  ^ 

36.5    ^ 

35.4 

Sec  5.  Tan  ^ 

2.401      -2.183 

1. 000       +0.025 

4.710    -4.603 

1.363     -0.925 

Mean  Place 

32V892     68".63 

56-.538     28''.44 

ii*.823     39".20 

59'.227    42".40 

DV  a.  D«  a 

0.00         +0.15 

0.00           0.00 

-o.oi          +0.31 

0.00         40.06 

D*«.D«d 

40.4            +0.1 

40.4                40. 1 

+0.4              40.I 

+0.4           +0.1 

19 

13 19 

r 

Bpb  13] 
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FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


Mean  Solar 
Date. 


Jan.    0.2 

I0.2 
20. 2 
30.2 

Feb.  9.1 

19.1 
Mar.  I.I 
II. I 
21.0 
31.0 

Apr.  lo.o 
19.9 
29.9 

May  9.9 
19.9 

29.8 

June  8.8 

18.8 

28.8 

July   8.7 

18.7 
28.7 
Aug.  7.6 
17.6 
27.6 

vSept.  6.6 
16.5 
26.5 

Oct.  6.5 
16.5 

26.4 
Nov.  5.4 

15.4 

253 
Dec.   5.3 

15.3 
25.3 
35-2 


Sec  (5,  Tan  d 
Mean  Place 


D  V  a,  Dw  a 


12  Ceti. 
Mag.  6.0 


Right 
Ascension. 


h       m 

o    25 


35.81 

35.71 
35.61 
35.52 
35.45 

35-39 
35.35 
35-34 
35.36 
35.42 


10 
10 

9 
7 
6 

4 
I 

2 

6 

10 


35.66  ^ 

35.85  '^ 
36.07 

36.32 


22 


36.60 

36.90 
37.22 

37.55 
37.87 

38.18 
38.48 

38.75 

38.99 
39.20 

39.37 
39.51 
39.61 

39.67 
39.70 

39.70 
39.67 
39.62 

39.55 
39.47 

39.38 
39.28 

39.18 


25 
28 

30 

32 

33 
32 

31 

30 

27 

24 
21 

17 

14 
10 

6 

3 
o 

3 

5 

7 
8 

9 

10 
10 


Declina- 
tion S. 


-425 


ff 


79.1 

79.6 
80.1 
80.4 
80.6 

80.6 
80.5 
80.1 

79.5 
78.7 

77.6 

76.3 

74.7 
73.0 
71. 1 

69.0 
66.9 
64.8 
62.7 
60.6 

58.7 
57.0 

55.5 
54.2 
53.2 

52.4 
52.0 

51.8 
51.8 
52.0 

52.5 
53.1 
53.7 
54.4 
55.2 

55-9 
56.6 

57.2 


5 
5 

3 

3 

o 

I 

4 
6 

8 

II 

13 
16 

17 

19 
21 

21 
21 
21 
21 

19 

17 

15 

13 
10 

8 

4 

2 

o 

2 

5 

6 
6 

7 
8 

7 

7 
6 


1.003 
35'.947 


-0.078 
76".33 


0.00 
40.4 


+0.01 
+0.1 


18  Ceti. 

Mag.  5.2 


Right 
Ascension. 


h   m 

o  30 

s 
46.06 

45.96 
45.86 

45.77 
45.69 


10 
10 

9 

8 


45.62 
45.58 
45.57 
45.59 
45.64 


4 
I 

2 

5 
10 


45.88  ]l 
46.06  '^ 
46.27 
46.52 


46.80 

47.10 

47.42 

47.75 
48.07 


21 

25 
28 

30 
32 
33 
32 
31 


48.38 
48.68  ^^ 
48.96  "° 
49.21 

49.42 


28 

25 
21 

18 


49.60 

49-74 

49-84 
49.91 

49-94 

49.94 
49.92 

49.88 

49.82 

49.74 

49-65 
49.55 
49.45 


14 
10 

7 

3 
o 

2 

4 
6 

8 
9 

10 
10 


Declina- 
tion  S. 


-43 


/* 


80.1 
80.7 
81.2 
81.6 
81.8 

81.8 
81.7 

81.3 
80.7 

79.9 

78.9 
77.6 
76.1 

74.3 
72.4 

70.4 

68.3 
66.1 
64.0 
62.0 


6 

5 

4 

2 

o 

I 

4 
6 

8 

10 

13 

15 
18 

19 
20 

21 
22 
21 
20 

19 


18 


60.1 

58.3 
56.8  ^5 

55.5  '' 
54.4 


53.7 
53.2 
53.0 
53.0 
53.2 

53.6 
54.2 
54.8 
55.5 
56.3 

57.0 

57.7 
58.3 


II 

7 

5 

2 

o 
2 

4 

6 
6 

7 
8 


7 
6 


1.003        -0.071 
46'.  167     77".72 


0.00  0.00 

40.4  -K).  I 

[Eph  I3l 


C  Cassiopeia^. 
Mag.  3.7 


Right 
Ascension. 


h   m 

o  32 

9 
6.15 

5.90 

5.65 

5.41 
5.20 


25 

25 

24 
21 

18 


5.02 

4.89 
4.81 

4.80 
4.85 

4.98 

5.18 

5.44 
5.76 
6.13 

6.55 
7.00 

7.47 

7.94 
8.41 


13 

8 
I 

5 
13 

20 
26 
32 

37 
42 

45 
47 
47 
47 
45 


8.86 
9.28  ^^ 

9.67  ^^ 

O.OI 

0.31 


39 
34 
30 

24 


19 


0.55 
0.74 

0.88  '^ 

0.96  ^ 

0.99  ^ 


0.97 
0.90 

0.79 

0.64 

0.46 

0.25 
0.02 

9.77 


7 
II 

15 
18 

21 

23 
25 


Declina- 
tion N. 


+  5324 


// 


81.7 

81.3  ^ 

80.4  9 

79.0 


77.3 


14 

17 
21 


75.2 
72.9^3 

70.5  '^ 

68.1  ^^ 

65.8  ^3 
21 

61.9'^ 
60.4^5 

59-3 
58.7 


II 

6 
I 


58.6 

59.0 

59.9 
61.2^^ 

63.0  >» 
21 

65.1 

67.5  '^ 
70.3 


28 
30 


73.3  ,^ 

76.4  II 
32 

79.6 
82.9  3^ 

86.1  3^ 

89.2  3^ 
29 


92.1 

94.8 
97.3 
99.5 


27 

25 
22 

ioi.3^« 

102.6  ^l 
8 


103.4 
103.8 

103.7 


4 
I 


1.678       +1.347 
7*.076     65  ".7 1 


0.00 

+0.4 


-0.09 
■♦0.1 


TT  Andron 

Mag.  ^ 


Right 
Ascension. 


0.00 
40.4 


h   m 

0  32 

s 
13.31 

13.17 

H 

13.02 

15 

12.88 

14 

12.76 

12 

10 

12.66 

12.59 

7 

12.56 

3 

12.57 

I 

12.62 

6 

II 

12.73 
12.89 

16 

20 

13.09 

13.34 

25 

13.63 

29 

33 

13.96 

14.31 

35 

14.67 

36 

15.04 

37 
36 

15.40 

35 

15.75 

16.08 

66 

16.39 

31 

16.66 

27 

16.89 

23 

20 

17.09 

16 

17.25 

17.36 

ii 

Q 

17.44 

0 

17.48 

4 
0 

17.48 

^ 

17.45 

3 

17.39 

17-31 

0 

10 

17.21 

12 

17.09 

16.96 

U 

16.82 

H 

1. 196 
13*.829    2 


APPARENT  PLACES  OP  STAES,  1913. 
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FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


Mean  Solar 
Date. 


Jan.  0.2 
I0.2 
20.2 
30.2 

Feb.  9.1 

19.1 
Mar.  I.I 
II. I 
21.0 
310 

Apr.  1 0.0 
19.9 
29.9 

May  9.9 
19.9 

29.8 

June  8.8 

18.8 

28.8 

July  8.7 

18.7 
28.7 
Aug.  7.6 
17.6 
27.6 

Sept.  6.6 
16.5 
26.5 

Oct.  6.5 
16.5 

26.4 
Nov.  5.4 

15.4 

253 
Dec.  5.3 

15.3 
25.3 
35.2 


Mean  Place 


8  Andromedae. 
Mag.  4.5 


Right 
Ascension. 


h   m 

o  33 


56.85 

56.72 

56.59 
56.46 

56.35 

56.25 
56.18 

56.15 
56.16 

56.22 


13 

13 

13 
II 

10 

7 

3 
I 

6 

10 


15 


56.32 

5^-^7  ,^ 
56.66  '9 

56.90  II 

57.18  '^ 
31 

57.49  _ . 

57.83  ^t 
58.18  35 

58.54  \l 

58.89  35 

34 

59.23 

59.55 

59.85  ^_ 
60.12  ^7 

60.35  ^^ 


32 
30 


60.54 
60.69 

60.80 

60.88 

60.92 

60.93 
60.90 
60.85 
60.78 
60.69 

60.58 
60.46 
60.33 


19 

15 
II 

8 

4 
I 

3 

5 

7 

9 
II 

12 
13 


I>eclina< 
tion  N. 


+  2850 


t* 


31.4 

30.7 
29.8 

28.7 

27.4 

26.0 

24.5 
23.0 

21.7 

20.6 

19.7 
19.0 
18.7 
18.8 

19.3 

20.1 
21.2 
22.7 

24.5 
26.5 

28.7 

31. 1 

33.5 
36.0 

38.4 


7 

9 
II 

13 
14 

15 

15 

13 
II 

9 

7 

3 
I 

5 
8 

II 

15 

18 

20 
22 

24 
24 
25 
24 
24 


23 
21 

19 


40.8 

43.1 
45.2 

48.8  '7 
15 

50.3 
51.5 
52.5 
53.2 
53.6 


12 
10 

7 

4 
I 


53.7 
53.5 
53.0 


2 
5 


1. 142 
57'-295 


-K>-55i 

22".26 


0.00 
+0.4 


-0.04 
40.I 


6  Andiomedae. 

Mag.  3.5 


Right 
Ascension. 


h       m 

o    34 

39^88 

39.75  ., 
39.61 
39.48 
39.36 


14 

13 
12 

9 


3927 
39.20 

39.16 

39.17 
39.23 

39.33 
39.48 
39.68 

39.92 
40.20 


7 

4 
I 

6 

10 

15 
20 

24 
28 

32 
40.52 
40.86  34 
41.21  35 


41.57 
41.93 


36 
36 
35 


42.28 
42.61 

43.18    7 
43.41     ^ 


33 
30 


43.60 

43.76 
43.88 

43.96 
44.00 

44.01 

43.98 

43.93 
43.86 

43.76 

43.65 
43.53 
43.40 


19 

16 

12 

8 

4 
I 

3 

5 

7 
10 

II 

12 
13 


Declina- 
tion N. 


+  3023 


ft 


J  5-4    , 

147  ; 

13.8  9 

12.7  " 

11.3  '* 
15 

9.8 

8.3  '5 
6.8 '5 

5.4'* 

4.2 

3.2 
2.5 

2.1 
2.1 

2.5 


12 
10 

7 

4 
o 

4 
7 


II 


3.2 

5.8  '5 

7.5^^ 

9.5'^ 
22 

II.7 

14.I  '^ 
16.6  ^5 
19.I  '5 
21.6  ^5 
24 
24.0 

26.3 
28.5 

30.5 
32.3 

33.9 
35.2 

36.3 
37.1 
37.6 

37.7 
37.5 
37.1 


23 
22 

20 

18 

16 

13 
II 

8 

5 
I 

2 
4 


I-I59 
40".340 


+0.586 
5"-70 


0.00  -0.04 

40.4  -Hi.  2 

lEph  13] 


a  Cas8iopei». 
Var.  2.2-2.8 


Right 
Ascension. 


h       m 

o    35 


8 

32.76 

32.48 
32.20 

31.94 
31.71 

31.51 
31.36 

31.27 
31.24 

31.29 


28 
28 
26 

23 
20 

15 

9 

3 

5 
12 


20 


31.41 
31.61 
31.88  ^7 
32.22  34 
32.61 


39 
43 


33.04 

33.51 
34.00 

34.50 

34.99 

35.47 
35.92 

36.33 
36.70 
37.01 

37.27 
37.48 

37.63 
37.72 

37.75 

37.73 
37.66 

37.54 
37.38 
37.18 

36.95 
36.70 

36.43 


47 
49 
50 

49 
48 

45 

41 

37 

31 
26 

21 

15 
9 

3 

2 

7 
12 

16 

20 

23 

25 
27 


Declina- 
tion N. 


+  56  3 


// 


54.1 

53.7 
52.8 

51.5 
49.8  \\ 


4 

9 

13 


47.7 
45.4 
43.0 

40.5 
38.1 

35.9 
33.9 
32.3 
31. 1 
30.4 

30.1 
30.3 
31. 1 
32.3 
34.0 

36.1 

38.5 
41.2 

44.1 
47.3 

50.6 

53.9 
57.2 
60.4 

63.4 

66.3 
68.9 
71.2 

73.1 
74.5 

75.5 
76.0 

76.0 


21 

23 

24 

25 

24 
22 

20 
16 
12 

7 
3 

2 

8 

12 

17 
21 

24 
27 
29 
32 

33 

33 
33 
32 
30 
29 

26 

23 

19 

14 
10 

5 
o 


/i  Phoenicls. 
Mag.  4.6 


Right 
Ascension. 


1. 791 

33j725^ 

+0.01 
40.4 


+1.486 
37".32 


-o.  10 

40.2 


h   m 

o  37 

8 
3.42 
3.22 
3.02 
2.84 

2.68 


20 
20 
18 
16 

14 


2.54 

2.44 
2.38 

2.37 
2.40 

2.49 
2.63 
2.82 

3.07 
3.36 


10 
6 
I 

3 
9 

14 
19 
25 
29 
34 


37 
39 
41 


3.70 

4.07 
4.46 

5.28  ^' 
41 

6.08  39 

6.44^^ 

6.77 

7.05 


33 
28 


7.29 

7.47 

7.59 
7.66 

7.68 


24 

18 
12 

7 

2 

4 


7.64 

7.55 

7.43 
7.28  '\ 

7.10  '« 
20 

6.90 

A  p,^  20 
0.70 

A  ^r.    21 
6.49 


9 

12 


Declina- 
tion S. 


-46  33 


// 


61.3 
61.2  ' 
60.6  ^ 

59.5  _^ 
58.0  ^5 
19 
56.1 

51.2 

48.3 
45.2 


29 
31 
32 


42.0 

38.7 

35.4 
32.2 

29.1 

26.2 

23.5 
21. 1 

19.2 

17.7 

16.7 
16.1 
16.0 
16.5 

17.4 


33 
33 
32 

31 
29 

27 

24 

19 

15 
10 

6 

I 

5 

9 

13 


17 
21 


18.7 
20.4 
22.5 
24.8  ^3 
27.2 


29.6 

31.9 
34.0 

35.9 
37.4 

38.5 
39.2 

39.4 


24 

24 


23 
21 

19 

15 
II 

7 
2 


1.455   -1.056 
I2*.926  46".i7 


0.00 
+0.4 


+0.07 
+0.2 
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APPARENT  PLACES  OF  STARS,  1913. 


FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


Mean  Solar 
Date. 


Jan.    0.3 

10.2 
20.2 
30.2 

Feb.  9.1 

1 9. 1 
Mar.  I .  I 
II. I 
21.0 
31.0 

Apr.  1 0.0 
20.0 
29.9 

May  9.9 
19.9 

29.8 

June  8.8 

18.8 

28.8 

July   8.7 

18.7 
28.7 
Aug.  7.6 
17.6 
27.6 

Sept.  6.6 
16.5 
26.5 

Oct.  6.5 
16.5 

26.4 
Nov.  5.4 

15.4 

25-3 
Dec.   5.3 

15-3 
25.3 
35.2 


Sec  <5,  Tan  5 
Mean  Place 


/?Cett. 

Mag.  2.2 


D'^  a,  Dw  a 


o  Cas8iopei». 
Mag.  4.7 


Right 
AKcnsion. 


h   m 

o  39 

s 

3.49 

3.26 

315 
306 


II 
12 
II 

9 

8 

6 

2 
I 

4 
8 

13 

17 
21 

25 
28 

31 
32 
33 
33 
33 

5.69 
6.00^* 

6.29  ^^ 

6.78 


2.98 
2.92 
2.90 
2.91 

2.95 

303 
3.16 

3-33 
3.54 
3.79 

4.07 

4.38 
4.70 

5.03 
5.36 


23 
19 


6.97 
7.12 

7-23 
731 
7.35 

7-35 

7-33 
7.28 

7.21 

7.12 

7.02 
6.91 

6.79 


15 
II 

8 

4 
o 

2 

5 

7 

9 
10 

1 1 
12 


Declina- 
tion S. 


-18  27 


57.1 
57.5 

57-7 
57.6 

57.2 

56.6 

55-7 
54.5 
53.1 
51.4 

49-5 
47-4 
45-2 
42.9 

40.5 

38.0 
35.6 

33.3 

31. 1 
29.1 


4 

2 

I 

4 
6 

9 
12 

14 
17 
19 

21 
22 

23 
24 
25 

24 

23 
22 

20 
17 


Risht 
Ascension. 


27.4 
26.0  '^ 

25.0 

24.3 
23.9 


239 

24.2 

24.8 

25.7 
26.8 

28.0 

293 
30.6 

31.8 
32.9 

33-9 
34-7 
35-3 


3 
6 

9 
1 1 

12 

13 

13 
12 

1 1 

10 

8 
6 


1.054        -0.334 
i3'-394     5o".02 


h       m 

o    39 

51^58 

51.37 
5116 

50.96 

50.78 


21 
21 
20 
18 
16 


Declina- 
tion N. 


+4748 


tr 


50.62 

5050 

50.43 
50.42 

50.47 


12 

7 
I 

5 
10 


17 
23 
29 


50.57 

50.74 

50.97 
51.26 

^  38 

5^98  ^^ 
52.38  ^° 
52.80  ^' 

53-23  ^'^ 

53.66  ^3 
42 

54.08 

54.48 

54.84 
55.16 

55-44 


0.00 
+0.4 


40.02 
+0.2 


55.68 

55.87 
56.01 

56.10 
56.15 

56.15 
56.11 
56.03 

55.92 
55.78 

55-61 
55.42 
55.21 


40 

36 

3- 
28 

24 


45.3 
44.9 
44.0 

42.7 
41. 1 

,39.2 
'37-1 

34-9 
32.8 

i30.7 

28.8 
27.2 

25.9 
25.0 

24.6 

24.7 
25.2 
26.1 

27-4 
29.1 

31.2 

33-7 
36.4 
39.2 
42.1 


>9 

14 

9 

5 
o 

4 
8 

1 1 

14 
17 

19 
21 


4 

9 

13 
16 

19 

21 
22 
21 
21 

19 

16 

13 
9 

4 

I 

5 

9 

13 

17 
21 

25 

27 
28 

29 

30 

45.1 
48.2  3' 

51.2  3° 

56.8  ^7 
25 

59.3 
61.5 

63.4 
65.0 

66.2 


66.9 
67.2 
67.1 


22 

19 
16 

12 

7 

3 
1 


1.489        +1.103 
52'.29i     3o".35 


fO.OI 

+0.4 


-0.07 
+0.2 
[Eph  13] 


21  CMslopein. 

Mag.  5.6 


Right 
Ascension. 


h   m 

o  39 


s 

50.80 

50.09 

49-39 
48.72 

48.11 


71 

70 

67 
61 

52 


Declina- 
tion N. 


+  7430 


tt 


47.18^' 
46.89  ^9 

46.75 
46.77 


46.94 
47.27 

47.74 
48.34 
49-05 


14 

2 

17 


33 

47 
60 

71 
79 


86 


49.84 

51.60  9^ 
52.52  ^^ 

53-43 


91 
88 


54.31 
55.14 
55.90 
56.58 
57.17 

57.65 
58.02 

58.27 

58.41 
58.42 

58.32 
58.11 
57.78 

57-35 
56.83 

56.24 

55.59 
54.90 


83 
76 

68 

59 

48 

37 

25 

14 
I 

10 

21 

33 
43 
52 

59 

65 

69 


65.9 

659 

65-3 
64.2 

62.5 

i  60.4 

;57.9 

i55-i 
52.2 

49-3 

46.5 

43-9 
141.6 

39.7 
38.3 

37.4 
37.0 
37.2 

37.9 
39-2 

40.9 

43.1 

45.7 
48.7 

52.0 


o 

6 

II 

17 
21 

25 
38 

29 
29 

28 

26 

23 

19 

14 

9 

4 

2 

7 
13 
17 

22 
26 
30 
33 
35 


36 


55.5 

62.8  37 

66.6  38 
70.3  37 

35 
73.8 

77-^  li 
80.1  3^ 

82.7  '^ 
84.8 


31 
16 


86.4 

87-4 
87-9 


10 

5 


3.746       +3.610 
52".886     45".79 


C  Aadromedie. 
Mag.  4.3 


Right 
Ascension. 


Declina 
tion  N. 


h        m 

o    42 


43.13 
43.00 

42.88 

42.76 

42.65 

42.56 
42.49 
42.46 
42.46 
42.50 

42.59 

42.73 
42.91 

43.14 
43.40 

43.70 
44.02 

44.36 

44.71 
45.05 

45.38 
45.70 
46.00 
46.26 
46.49 

46.69 
46.85 
46.97 
47.06 
47.11 

47.13 
47.12 

47.08 

47.02 

46.94 

46.84 

46.73 
46.62 


»3 
12 

12 

II 


7 

3 
o 

4 
9 

14 
18 

23 
36 

30 

32 
34 
35 
34 
33 

32 
30 
26 

23 
20 

16 
12 

9 

5 

2 


4 
6 

8 

10 

II 
II 


+  23  4 
»/ 

46.5 

45.8 

450 
44.0 

42.9 

41.7 

40.5 

39.3 
38.2 

37.4 

36.8 
36.4 
36.4 
36.7 

37.3 

38.3 
39.6 
41. 1 

42.9 
44.9 

47.1 

49.3 
51.6 

53.9 
56.1 

58.3 
60.3 
62.1 

j  63.7 
!65.2 

! 

I   66.4 

67.4 

68.1 
68.6 
68.8 

68.8 
68.6 
68.1 


i( 


i: 


II 
i 

( 


c 

1 

V 

IC 

2( 

2i 

2: 

2- 
2^ 
21 


2( 


I! 

i: 


i( 


1.093       +0.441 
43'.448    38".66 


+0.02 
+0.4 


-0.24 
+0.2 


aoo 
40.4 


-0.03 

-K>.2 
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FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


t}  CassiopeisB. 

(^  Pisolnm. 

A.  Hydri. 

20  Ceti. 

Mag.  3.6 

Mag.  4.6 

Mag.  5.0 

Mag.  4.9 

Mean  Solar 

Date. 

Right 

Declina- 

Right 

Declina- 

Right 

Declina- 

Right 

Declina- 

Ascension. 

tion  N. 

Ascension. 

tion  N. 

Ascension. 

tion  S. 

Ascension. 

tions. 

h       m 

0       / 

h       ra 

0 

/ 

h       m 

0      / 

h       m 

0      t 

0  43 

+  5721 

m  0 

0  44 

+  7 

6 

0  45 

-7523 

0     48 

-  I  36 

If 

Jan.   0.3 

48*82 

48-54  '! 

W  W 

36.1     , 

9*89  ,„ 

44.5 

6 

mm 

36-36  \\ 

67-3  , 

s 
33.59  ,^ 

59-7    , 
60.3    J 
60.9    * 

10.2 

35-8    3 

9-79  ° 

43.9 

66.6    7 

33.49  ,  , 

20.2 

48.25  '' 

35-1    1 

9.68  " 

43.2 

7 

35-61  " 

^5-3  \l 

33.38  " 

30.2 

47.97  'J 

33.8    3 

9-58 

42.5 

7 

34-91  \^ 

34-29 

53 

63-4    J 

33.28  «J 

61.3    \ 

Feb.  9.1 

47.72  ^^ 

3-»  !^ 

9-49    ^ 

41.9 

0 
5 

^'•°  X 

33.19     g 

61.6    3 
I 

19. 1 

47-51 

30.1 

9-4»    - 

41.4 

A 

33-76 

58-2 

33.11     ^ 
33.05 

61.7 

Mar.   I.I 

47-34 

27.8  *3 

9.36    5 

41.0 

4 

<9 

33-33  „ 

55-0  3" 

16 

61.7    " 

II. I 

47.23  " 

25-4    t 

9-33    I 

40.7 

3 

V 

33-01  3 

5'-5„ 

33.02     ^ 

61.5    ^' 

21.0 

47-19    T 

22.Q     ^ 

9-33    . 

40.6 

I 

T 

32.82  '9 

47-«  ?o 

33.02 

61. 1    1 
60.5    <* 

31.0 

47.23 .: 

2°-4  \\ 

9-37    „ 

40.7 

I 

32.75  ! 

43-9  ,„ 

33.06     ^ 

12 

23 

9 

4 

7 

39 

8 

9 

Apr.  lo.o 

47-35  ,„ 

18.1 

946  ,, 

41. 1 

X 

32.82 

40-0  ,a 

33.14  _ 

59-6 

20.0 

47-54  !' 

16.0"' 

9.59  \\ 

41.7 

0 

33-03 , 

36.2  38 

33.26  " 

58.5  " 

29.9 

47.81  ^J 

H-3  '' 

9-76  '^ 

42.6 

9 

33-37  ,, 

32-5  " 

16 

3342 ,° 

57-»  :^ 

May  9.9 

48.15  f^ 

13.0  '3 

9-97 : 

43.8 

12 

33-83  JJ 
34-4^  69 

28.9  36 

33-62  - 

10 

55-5  ,8 
53-7  '! 

20 

19.9 

^«-55 :: 

12. 1      ^ 

4 

,0.21  J 

45.2 

'4 
16 

25.6  33 
29 

33-86  |4 

29.8 

48.99  ,« 

II.7 

10-49  „ 

46.8 

18 

35-10 

22.7 

34.13 

S"^  , 

June  8.8 

49-47  t. 

II.8    ' 
12.4  ,, 

10.79  ^, 

48.6 

35-87  " 

20.2     ^ 

34.42   ; 

49-7    ° 

18.8 

49-98  5' 

II. II  3^ 

50.5 

19 

36.72  »5 

18.I  ^^ 

34-73  ^ 

47-6  ^' 

28.8 

50.50  5^ 

13.5 

"-43  f. 

52.5 

20 

37.62  9° 

^^•5  lo 

"^2 
35.05    ,, 

45.5 : 

July  8.7 

51.01  5' 

'5-^    ^ 

"-76" 

54.6 

21 

3854 ' 

^5-5  '\ 

35.38  33 

43.4  '' 

50 

20 

32 

21 

92 

4 

32 

20 

18.7 

51.51  „ 

'7'^  .. 

12.08 

56.7 

39.46 

15.I 

35.70 

41.4       « 

28.7 

51.98^' 

^94    ^ 

12.38  3° 

58.7 

20 

4^-35  ^^ 

15.3 

36.00  3 

39.6        . 

Aug.  T,y 

52-42  "z 

22.0 

12.66  '* 

60.6 

19 

4^-^9;t 

16.0    7 

36.28  '° 

38.0    ^^ 

17.6 

52.81  39 

24.9 :' 

12.91  \\ 

62.3 

17 

4'-9^  Vf. 

17.2    _ 

3654 '! 

36.6    '4 

27.6 

53.15  5^ 

28.0  3' 
32 

'3-^3 :; 

63.8 

15 
14 

42.62  ^^ 

53 

10. 0 

22 

36.77  \\ 

35.4    ^: 

9 

Sept.  6.6 

53-43  „ 

31-2 

'3-32     . 

65.2 

43.15   ._ 

21.2 

36.96 

34.5     . 

16.5 

53-66  \\ 

34-5  :^ 

13.48  ! 

66.3 

II 

43-55  \^ 

^3-8  '' 

37.11  |5 

6 
33.9 

26.5 

5383  ; 

37-8  33 

13.60  '^ 

I3.6§    \ 

67.2 

9 

43.80  '5 

26.7  '9 

37-23 

33.5     "^ 

Oct.    6.5 

53-94  " 
54.00    ° 

0 

41.0  3* 

^    W 

67.9 

7 

43.89    ^ 

29.7  ^° 

37.32     \ 

T 
33.4        1 

16.5 

44-'  ^0 
29 

13.73    ^ 

68.3 

4 
2 

43.82    7 
22 

32.7  3^ 
30 

37.37     2 

33.5         _ 

26.4 

54.00 
53.94       ' 

47-0 

13.75    , 

68.5 

43.60 

35-7    « 

37.39 

33-8 

Nov.  5.4 

49-7    I 

13.74    . 

68.5 

0 

43.23  ^^    38.5  n    37.39    ° 

34-2    '^ 

15-4 
25.4 

53.83 

53.68     5 

52-'  ^0 

55.7 :: 

13.71    ^ 

13.66     5 

68.4 

68.2 

I 

2 

42.74  ^   40.9  '^ 

41.45,;,  44.4    I 
74                9 

37.36     ^ 
37.31     5 

34-8    ^ 
35-5    ! 

I>ec.  5.3 

53.49  '^ 
23 

13.59     ^    67.8 

4 

5 

37.24    \ 

36.2    7 

15.3 
25.3 

53.00    J 

56.8 

57-4    ^ 

13.51   ,^    67.3 
13.41  ^    66.7 

6 
6 

25 

40.71  ^g    45.3     _ 

39.93  ;^  45.6  ^ 

37-^^  ,^ 
37.06  'I 

36-9    , 
37-6    I 

35-2 

52.73  ^ 

57-4    ° 

13.31  '      66.1 
1.008      +0.1: 

39.14^^,45.3     ^ 
3.966       -3.838 

36.96  "^ 

38-2    ^ 

Sec^,Tan^ 

1.854       +1.561 

1. 000      -0.028 

Mean  Place 

49'.737     i8".74 

io*.03i     42".47 

34'.854     48".  1 7 

33'.6i9    58".84 

D>  a,  D»  a 

+0.01          -0. 10 

0.00           -O.OI 

-0.02          +0.26 

0.00           0.00 

D^^.D.^ 

40.4 

+0.2          1 

+0.4 

+0.2 

1 

+0.4 

+0.2 

+0.4 

+0.2 

lEph  13] 
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APPAEENT  PLACES  OF  STARS,  1913. 


FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


Mean  Solar 
Date. 


Jan.  0.3 
10.2 
20.2 
30.2 

Feb.  9.1 

19.1 

Mar.   I.I 

II. I 

21.0 

310 

Apr.  1 0.0 
20.0 
29.9 

May  9.9 
19.9 

29.8 

June  8.8 

18.8 

28.8 

July  8.7 

18.7 
28.7 
Aug.  T.j 
17.6 
27.6 

Sept.  6.6 
16.5 
26.5 

Oct.  6.5 
16.5 

26.4 
Nov.  5.4 

15.4 

25.4 
Dec.  5.3 

15-3 
25.3 
35.2 


y  Cassiopeiie. 
Mag.  2.2 


Right 
Ascension. 


h 
O 


m 
51 


s 

2592 
25.60  ^^ 
25.27  ^^ 

'42 
24.95  ^_ 

24.66  ^\ 
26 

24.40  ,^ 
20 
24.20 

24.06  *^ 

24.00 

2 

10 


Sec  (J,  Tan  (5 
Mean  Place 


24.02 

24.12 

24.31 
24.58 

24.92 
25.33 

25.80 
26.31 
26.84 
27.38 
27.93 

28.46 

28.97 
29.44 

29.87 

30.24 

30-56 
30.82 
31.01 

31.14 
31.20 

31.20 

31.15 
31.04 
30.87 
30.66 

30.41 
30.12 

29.81 


19 
27 
34 
41 
47 

51 
53 
54 
55 
53 

51 
47 
43 
37 
32 

26 

19 

13 
6 

o 

5 
II 

17 

21 

25 

29 
31 


Declina- 
tion N. 


+  60  14 


^11 
63.2 

62.6 

61.4 

59.8 

57.9 
55.6 

53.1 
50.6 

48.0 
45.6 

43-4 
41.6 

40.1 
39.1 

38.5 
38.4 
38.9 
39.8 
41.2 


I 

6 
12 
16 

19 

23 

25 

25 
26 

24 

22 
18 

15 
10 

6 

I 

5 
9 

18 


22 
26 

29 


43.0 
45.2 
47.8 

50.7 

53.8^' 
32 

570 

60.3 

63.7 
67.1 

70.4 


33 
34 
34 
33 
30 


73.4 
76.2 

78.8 

81.0 

82.7 

84.0 
84.8 
85.0 


28 
26 
22 

17 
13 

8 


2.015        +1-749 
26».840     45".09 


2>  V  a,  Du  a 


+0.01 
+0.4 


-0.1 1 
^0.2 


/<  Andiomedae. 
Mag.  3.9 


Right  Declina- 

Ascension.        tion  N. 


h 
O 


m 
51 


54.74 
54.58 

54.41 

54.25 
54.10 

53.97 
53.87 
53.81 
53.80 

53.83 


16 

17 
16 

15 
13 

10 
6 
I 

3 
9 

53.92 

54.06  "4 

54.25  '^ 


54.50 
54.79 


25 
29 

33 


35 
37 
39 


55.12 

55-47 

55.84 
56.23 

56.62  39 

37 

56.99  ,, 

57.35  5^ 
57.68  33 

57.98  30 

58.25 


58.48 

58.67 
58.81 

58.91 
58.98 

59.01 
59.00 

58.96 
58.89 

58.79 

58.67 

58.53 
58.38 


27 
23 


19 

14 
10 

7 
3 


10 
12 

15 


+  38 


// 


52.2 
51.8 
51.0 

49.9 
48.5 

46.9 
45.2 
43.4 

41.7 
40.1 

38.7 

37.5 

36.7 
36.2 

36.1 

36.4 
37.2 

38.3 
39.7 
41.5 

43.6 
45.9 
48.3 
50.9 
53.5 


4 
8 

II 

14 
16 

17 
18 

17 
16 

14 

12 
8 

5 
I 

3 

8 
II 

14 
18 

21 

23 

24 
26 

26 
27 


26 
26 


56.2 
58.8 
61.4 

63-8  W 

66.0 


68.0 
69.8 

71.3 
72.5 
73.4 

73.9 
74-0 

73-8 


22 
20 

18 

J5 
12 

9 

5 

I 

2 


1.269        +0.782 
55".  1 75     39"-55 


0.00 
+0.4 


OL  Scnlptoiia. 

Mag.  4.4 


Right 
Ascension. 


h   m 

o  54 


14 


s 

25.14 

25.00 

24.86  ^^ 
24.73  *^ 

24.60  ^3 
II 

24.49 

24.41 

24.36 

24.34 
24.36 

24.43 
24.54 
24.70 
24.90 

25.14 


8 

5 
2 

2 


II 
16 
20 

24 
28 


31 


25.42 

25.73 
26.06  33 

26.41  35 

26.76 


35 
35 


27.11 

27.44 

27.75 
28.04 

28.29 


33 

31 

29 

25 
22 

28.51 
28.68  '7 
28.81  '3 
28.90 
28.95 


28.96 

28.93 
28.87 

28.79 

28.69 

28.57 
28.44 

28.30 


3 
6 

8 

10 

12 

13 
14 


Declina- 
tion S. 


-2949 


// 


49.6 
50.0 
50.0 

49.6 
48.8 

47.7 

46.3 
44.6 

42.6 
40.3 

37.8 
35.2 

32.4 
29.6 

26.8 


4 
o 

4 
8 

II 

14 
17 

30 

23 
25 

26 
28 
28 
28 
28 


26 

25 
22 


24.0 
21.4 

8.9 
6.7 

^•^16 

3.2 
2.0 

1.3 
I.O 

I.I 

1.6 

2.5 

3.7 
5-2 
6.9 

18.7 
20.5 
22.3 
24.0 

25.5 

26.7 
27.6 
28.2 


12 

7 

3 
I 

5 

9 

12 

15 

17 
18 

18 
18 

17 

15 
12 

9 
6 


1. 153 
24".8o8 


-0.573 
39".57 


f  Piscium. 
Mag.  4.4 


Right       j  Dcdina- 
Ascension.  [    tion  N. 


h       m 

o    58 


:+    T^^ 


s 
25.53 
25.43 
25.32 
25.21 

25.11 

25.02 

24.95 
24.91 

24.90 
24.93 

25.00 
25.11 
25.27 

25.47 
25.70 


10 
II 
II 
10 

9 

7 

4 
I 

3 

7 

II 
16 
20 

23 
27 


30 
31 
32 


25.97 
26.27 

26.58 

26.90 

27.23  33 
32 

27.55  ., 
27.86  3» 

28.15  '9 

28.41 

28.64 


26 

23 
20 


28.84 
29.01 
29.14 
29.24 
29.30 

29.33 

29.34 

29.32 
29.28 

29.22 

29.14 
29.05 

28.95 


17 

13 
10 

6 


I 

2 

4 
6 

8 

9 
10 


// 


21.7 
21. 1 
20.5 
19.8 
19.2 

18.7 
18.3 
18.0 

17.9 
18.0 

18.3 
18.9 
19.8 
20.9 
22.2 

23.8 
25.6 

27.5 
29.5 
31.5 

33-5 

35.5 

37.4 

39.1 
40.7 

42.0 

43.1 
44.0 

44.7 
45.2 

45.4 
45.4 
45.3 
45.1 
44.7 

44.2 

43.7 
43.1 


6 
6 

7 
6 

5 

4 

3 
I 

I 
3 

6 

9 
II 

13 
16 

iS 
19 

30 

ao 

30 

30 

19 

17 
16 

X3 

II 

9 

7 

S 
3 

0 
I 

2 

4 
5 

5 
6 


-0.05 
+0.2      \ 


0.00 
+0.4 


-K>.04 

+0.2 


1.008      40.130 
25'.585    I9".0^ 


aoo 

'K>.4 


-aoi 

-K).3 
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FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


Mean  Solar 
Date. 


fi  PhoBniois. 
Mag.  3.4 


Jan.  0.3 
10.2 
20.2 
30.2 

Feb.   9.2 

19.1 
Mar.  I.I 
II. I 
21.0 
31.0 

Apr.  lo.o 
20.0 
29.9 

May  9.9 
19.9 

29.9 

June  8.8 

18.8 

28.8 

July  8.7 

18.7 
28.7 
Aug.  7.7 
17.6 
27.6 

Sept.  6.6 
16.6 
26.5 

Oct.  6.5 
16.5 

26.4 
Nov.  5.4 

15.4 

25.4 
Dec.   5.3 

15.3 
25-3 
35.3 


Right 
Ascension. 


h 
I 

s 
2.80 

2.59 

2.37 
2.16 

1.97 

I.81 
1.67 

1.57 
1.52 

1.56 
1.66 
1.82 
2.03 
2.29 

2.60 

2.95 

3.33 

3.73 
4.14 


ra 

2 


21 
22 
21 

19 
16 

14 
10 

5 
I 

5 

10 
16 
21 
26 

31 

35 

38 
40 

41 
41 


4-55 

5-33 
5-68  35 

5.99^ 


6.25 
6.46 
6.62 
6.72 
6.77 

6.76 
6.71 
6.61 
6.47 
6.31 

6.12 

591 

570 


26 

21 
16 
10 

5 
I 

5 
10 

14 
16 

"9 

21 
21 


Declina- 
tions. 


-47  10 


// 


79.4 
79.6 

79.2 

78.4 

77.1 

75.3 

73.1 
70.6 

67.8 

64.8 

61.6 

58.3 

54.9 

51.5 
48.2 


2 

4 
8 

13 
18 

22 

25 
28 

30 
32 

33 
34 
34 
33 
31 


28 


45.1 
42.3 

39.8 !! 

37.6 

35.9 


22 

17 
13 


34-6 
33.8 

33.5 
33.8 
34.6 

35.8 

37.4 

39.4 

41-7 
44.2 

46.7 
49.2 

51.5 
53.6 

55.4 

56.8 

57.7 
58.2 


8 

3 

3 

8 

12 

16 
20 

23 
25 
25 

25 

23 
21 

18 
14 

9 

5 


p.  Cassiopeiae. 
Mag.  5.3 


Right 
Ascension. 


h 
I 

s 
27.69 

27.45 
27.20 

26.95 

26.72 

26.51 
26.34 
26.23 
26.18 
26.20 

26.29 
26.45 
26.69 
27.00 
27.36 


m 

2 


24 
25 
25 
23 
21 

17 
II 

5 

2 

9 

16 

24 
31 
36 

41 
27.77 

28.22  ^\ 

28.70  ^^ 

29.19 

29.69 


49 
50 
49 


Seed,  Tan  « 
Mean  Place 


1.472 
1 2 '.087 


-1.079 
65".20 


D'^a,  D««  a        -o.oi  40.07 

D^  ^,  D*  ^  +0.4  +0.3 


47 


30.18 

30-65 
31.08  ^^ 

31.48  ^° 
31.84 


36 
31 


32.15 

32.41 
32.61 

32.76 

32.86 

32.91 

32.90 

32.85 

32.75 
32.61 

32.43 
32.22 

31.99 


26 
20 

15 
10 

5 

I 

5 
10 

14 
18 

21 

23 


Declina- 
tion N. 


+  5429 


// 


56.0 

55.9 

55.3 

54.3   _. 
52.8  ^5 


I 

6 

10 


50.9 
48.8 

46.5 

44.1 

41.7 


19 

21 

23 

24 

24 
22 


20 


39.5 
37.5 

34.4  * 
33.4 


10 
5 


32.9 
32.9 
33.4 
34.3 
35.6 

37.4 

39.5 
41.9 

44.5 
47.4 

50.4 

53.5 
56.6 

59.7 
62.7 

65.5 
68.1 

70.4 
72.3 
73.9 

75.1 
75.8 

75.9 


o 

5 

9 

13 
18 

21 

24 
26 

29 
30 

31 
31 
31 
30 
28 

26 

23 

19 
16 

12 

7 
I 


f}  Ceti. 
Mag.  3.6 


Right 
Ascension. 


1.722         +1.402 
28«.327     38".75 


+0.01  -0.09 

+0.4  40.3 

[Eph  13) 


h 
I 

s 

2.95 
2.84 

2.73 
2.62 

2.51 

2.42 

2.35 
2.30 
2.29 
2.31 


m 

4 


11 
II 
II 
II 

9 

7 

5 
I 

2 

6 


10 
14 


2.37 

2.47 
2.61 
2.80 '9 

22 

328 
3.88  3' 

4.20  ^ 

33 
32 


4-53 

4.85 
5.16 

5.45 
5.72 
5.96 

6.17 

6.34 
6.47 

6.57 
6.64 

6.67 
6.68 
6.66 
6.61 

6.55 

6.47 

6.37 
6.27 


31 

29 

27 

24 
21 

17 

13 
10 

7 
3 

I 
2 

5 
6 

8 

10 
10 


1.018 

I2*.792 


Declina- 
tion S. 


-1038 


tt 


0.00 
+0.4 


38.7 
39.3 
39.7 
39.9 
39.9 

39.7 

39.3 
38.6 

37.6 
36.4 

35.0 

33.4 
31.6 

29.6 

27.4 


6 

4 
2 

o 

2 

4 

7 
10 

12 
14 

16 
18 
20 
22 

23 


25.1 
22.8  ^^ 

20.6 

18.4 

16.3 


22 
22 
21 

19 


14.4 
12.8 
1 1.4 
10.3 

9.5 

9.0 
8.9 

9.1 

9.5 
10.2 

II. I 
12.0 
13.0 
I4.I 

I5.I 

16.I 
17.0 
17.7 


16 

14 
II 

8 
5 

I 

2 

4 
7 
9 

9 
10 

II 

10 

10 

9 
7 


P  Aadromedae. 
Mag.  2.4 


Right 
Ascension. 


-0.188 
35".20 


40.0I 

-K).3 


15 
16 


h        m 

I     4 

s 

51.06 

50.91 

50.75  __ 

50.60  ^5 

IS 

50.45      ^ 

13 

50.32 
50.22 

50.15 
50.12 

50.14 


50.21 

50.33 

50.51 

50.74 
51.01 


10 

7 

3 

2 

7 

12 
18 

23 
27 
31 

51.32 

51.66  34 

52.02  ^ 

37 

38 
37 

36 

33 
30 

27 
24 

20 
16 
12 

8 

5 

I 
2 
6 
8 
10 

12 
14 


52.39 
52.77 

53.14 
5350 

5383 

54.13 
54.40 

54-64 
54.84 
55.00 

55-12 
55.20 

55.25 
55.26 

55.24 
55.18 

55.10 

55.00 
54.88 

54.74 


Declina- 
tion N. 


-+-35  9 


// 


46.5 
46.2 

45.5 
44.5 
43.2 

41.8 

40.3 
38.7 
37.1 
35.6 

34.3 

33.3 
32.6 

32.2 

32.2 

32.5 
33.2 

34.3 
35.7 
37.4 


3 

7 
10 

13 
14 

15 
16 

16 

15 
13 

10 

7 

4 
o 

3 

7 
II 

14 

17 
20 


22 

23 
24 


39.4 
41.6 

43.9 

46.3  .. 

48.8  ^5 
25 

51.3 

53.7 
56.1 

58.3 
60.4 


62.3 

63.9 

65.3 
66.4 

67.2 

67.7 
67.9 
67.7 


24 

24 
22 

21 
19 


16 

14 
II 

8 
5 

2 
2 


1.223   +0.704 
5 1 '359  34  "-34 


+0.01 
+0.4 


-0.05 
+0.3 
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Mean  Solar 
Date. 


Jan.   0.3 

10.2 
20.2 
30.2 

Feb.  9.2 

19.1 

Mar.  I.I 

II. I 

21. 1 

310 

Apr.  1 0.0 
20.0 
29.9 

May  9.9 
19.9 

29.9 

June  8.8 

18.8 

28.8 

July   8.8 

18.7 
28.7 
Aug.  -7.-7 
17.6 
27.6 

Sept.  6.6 
16.6 
26.5 

Oct.  6.5 
16.5 

26.5 
Nov.  5.4 

154 

25.4 
Dec.  5.3 

15.3 
25.3 
35«3 

Sec  (5,  Tan  d 
Mean  Place 


D'^  a,  Dm  a 
D^  6,  Dm  ^ 


t  Piscimn. 
Mag.  4.7 


Right 
Ascension. 


h 
I 

51.68 

51.55 

51.41 
51.27 

51.13 

51.01 
50.92 
50.86 
50.83 
50.85 


ni 

6 


13 
14 
14 

14 

12 

9 
6 

3 
2 

6 

12 

17 
21 

26 

29 

51.96 
52.28  32 

52.63  ^^ 

52.99 
53.35 


50.91 
51.03 

51.20 

51.41 
51.67 


36 
36 
35 


34 
32 


53.70 
54.04 

54.36 
54.66  3^ 

54.92 


26 

23 


55.15 
55-34 
55.49 
5561 

55.69 

55.74 
55.76 

55.74 
55.70 
55.63 

55.54 
55-43 
55.30 


»9 

15 
12 

8 
5 


4 
7 
9 

II 

13 


Declina- 
tion N. 


+  2937 


n 


51.4 
51.0 

50.3 
49.4 
48.3 

47.0 
45.7 
44.3 
43.0 
41.8 

40.8 
40.1 

39.7 
39.6 
39.8 

40.4 
41.3 
42.5 
44.0 
45.8 


4 
7 

9 

II 

13 

13 

14 

13 
12 

10 

7 

4 
I 

2 

6 

9 

12 

15 
18 

20 


22 
22 

23 


47.8 
50.0 
52.2 

54-5  ,, 

56.8  ^3 

23 

59.1 
61.3 

63-4 

65.3 
67.1 


22 
21 

19 
18 

16 


68.7 
70.0 
71. 1 
71.9 

72.5 

72.8 
72.8 
72.6 


13 
II 

8 

6 

3 

o 

2 


1.150       +0.569 
5 1  ".902     4o".88 


0.00 
+0.4 


-0.04 
+0.3 


C  Piscivm. 
Mag.  5.6 


Right 
Ascension. 


h 
I 

s 
1.08 
0.98 
0.87 
0.76 
0.65 

0.56 
0.48 

0.43 
0.41 

0.43 

0.49 

0.59 

0.74 

0.93 
1. 16 

1.42 
1.70 
2.01 

2.33 

2.66 


ni 

9 


10 
II 
II 
II 

9 

8 

5 

2 

2 
6 

10 

15 

19 

23 
26 

28 

31 
32 

33 
33 


31 
29 


2.99 
3.30 

3.86  ^7 

4.10^^ 
21 


4.31 
4.49 

4.63 

4.74 
4.81 

4.86 
4.88 

4.87 
4.84 

4.78 

4.71 
4.63 
4.53 


18 

14 
II 

7 
5 

2 
I 

3 
6 

7 

8 
10 


Declina- 
tion N. 


+   76 


tt 


59.0 

58.4 

57.7 

57.1 
56.6 

56.1 
55.7 
55.4 
55.3 
55.4 

55.8 

56.4 
57.2 

58.3 
59.6 

61.2 
62.9 
64.8 

66.8 
68.8 

70.8 
72.8 
74.6 

76.3 
77.8 

79.1 
80.2 
81. 1 
81.7 
82.1 

82.3 
82.3 
82.2 
81.9 
81.6 

81. 1 
80.5 

79.9 


7 
6 

5 
5 

4 

3 
I 

I 

4 

6 

8 

II 

13 
16 

17 

19 
20 

20 

20 

20 
18 

17 
15 
13 

II 

9 

6 

4 

2 

o 
I 

3 
3 
5 

6 
6 


1.008       +0.125 
1 1  ".070     56".03 


0.00         -0.01 
+0.4  +0.3 

(Eph  13] 


K  TuoanfB. 

Mag.  5.0 


Right 
Ascension. 


h 
I 


m 
12 


8 
51.12 
50.58 
50.05 

49.54 
49.07 

48.65 

48.29 
48.00 

47.80 

47.69 

47.67 

47.75 

47.94 

48.23 

48.61 

49.07 
49.61 
50.21 
50.85 
51.52 


54 
53 
51 
47 
42 

36 
29 
20 
II 

2 

8 

19 
29 

38 
46 

54 
60 

64 

67 
69 


68 

65 
60 


52.21 
52.89 

53.54 

54.14 

54.68  54 
46 

55.14 
55.51 
55-77 
55.92 

55.97 


37 
26 

15 

5 
7 


55.90 

55.73 
55.46 

55." 
54-69 

54.21 

53.69 
53.16 


17 
27 
35 
42 
48 

52 
53 


Declina- 
tion S. 


-69  19 


// 


95.2 
95.0 
94.2 

92.9 
91.0 

88.6 
85.8 
82.6 
79.1 

75.5 

71.7 
67.8 
64.0 
60.3 
56.8 

53-6 
50.8 

48.3 

46.3 
44.8 

43.9 
43.6 
43.8 
44.6 
46.0 

47.9 
50.2 

52.8 

55.7 
58.7 

61.8 

64.7 

67.3 
69.6 

71.5 

72.9 

73.7 
74.0 


2 
8 

13 
19 
24 

28 

32 

35 
36 

38 

39 
38 
37 
35 
32 

28 

25 
20 

15 
9 

3 
2 

8 

14 
19 

23 
26 

29 
30 
31 

29 
26 

23 
19 
14 

8 
3 


2.834 
49'- 151 


-2.652 
77".78 


-0.02 
+0.4 


+0.18 
+0.3 


ypisoiniii. 

Mag.  5.3 


Right  Dedina- 

Ascension,  i    tion  N. 


h   m 

I   13 
s 
8.69 

8.59 
8.48 

8.37 
8.26 


8.17 
8.09 
8.03 
8.01 
8.03 

8.08 
8.18 
8.32 
8.50 
8.72 


10 
II 
II 
II 

9 

8 
6 

2 
2 

5 

10 

14 
18 

22 

26 


8.98 
9.26 

9.56 

9.88  3^ 
32 


28 
30 


20.20 

20.52 
20.83 
21.13 
21.40 
21.64 


32 

31 
30 
27 
24 

31 


18 


21.85 
22.03 
22.18  "5 
22.29 
22.37 


II 

8 

5 


22.42 
22.44 
22.43 
22.40 

22.35 

22.28 
22.19 
22.09 


2 
I 

3 
5 
7 

9 
10 


+  39 


tt 


25.3 
24.7 

24.1 

23.6 

23.1 

22.8 
22.6 
22.5 
22.6 
23.0 

23.6 
24.4 

25.5 
26.8 

28.3 

30.0 

31.9 
33.9 
35-9 
37.9 


6 
6 

5 
5 
3 

2 
I 
I 

4 
6 

8 
II 
13 
15 
17 

19 

20 

20 
20 
20 


41-8  ^\ 
43.6 
45.2 
46.5 


47.6 

48.5 
49.1 

49-5 
49.7 

49.7 

49.5 
49.1 

48.6 

48.1 

47.5 
46.8 

46.2 


16 

13 
II 

9 
6 

4 

2 

o 

2 

4 

5 

5 
6 

7 
6 


1. 001       +O.Q55 
i8«.6i8    23".65 


0.00 
+0.4 


0.00 
+0.3 
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FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


V  Pigoiunu 

tf  Oeti. 

(^  Casslopete. 

Y  Plioeniols. 

Mean  Solar 

Mag.  4.7 

Mag.  3.8 

Mag.  2.8 

Mag.  3.4 

Date. 

Risht 

Decfina- 

Right 

DecHna- 

Right 

Dcclina- 

Right 

Declina- 

Aacenaioa. 

tkmN. 

Aaccnsion. 

tkmS. 

Aicensioa. 

UonN. 

Ascension. 

tion  S. 

h       m 

0      # 

h       m 

0      / 

b       in 

0      / 

h       m 

0      / 

1   14 

-f  2648 

*  0 

I      19 

-837 

00 

I      20 

+  5946 

§  § 

I  24 

-43  45 

Jan.    0.3 

a 
40.72 

9  w 

35-3    , 

a 
40.68 

57-4    , 
58-0    \ 

6.30 

w  w 

79-9    , 

8 

36.09  ,„ 

62.6 

10.3 

40.59  ,1 

34-9    \ 
34-3    „ 

40.57  Jl 

5-993 

80.2   3 

35-89    ° 

63-0  4 

20.2 

40.46  \\ 

40.46 

58.5    \ 

5-67  ^ 

79-9  \ 
79-1    » 

35-68    ' 

62.9  ' 

30.2 

40.32     \ 

33-4  ,0 

40.34  , , 

58.8    3 

5-35  5 

35-48    ° 

62.4  5 

Feb.   9.2 

40.19     ^ 
12 

32.4  ' 
II 

40.23  " 
10 

58.9    1 

5-45; 

■^^•'^  W 

35-29  J 

61.4    '"^ 
14 

19.1 

40.07 

3^-3  ,, 

40.13     ^ 

58.8 

476  „ 

762  ,„ 

35-"  ,, 

60.0 

Mar.   I.I 

39.98     I 

30.1 

40.04     \ 
39.98     ^ 

58.5    ^ 
57-9    0 

57-^  ,0 

4-53 
4-35  , , 

74-2   ° 

34-96    5 

58-1  '9 

II. I 

39.91     I 

28-9 

7'-9  i 

34-84'' 
3476 

22 

53.3  ,8 

21. 1 

39.88     ^ 

^7-7  " 

39.95  ; 

4-24" 

69-5  ^t 

31.0 

39.89     \ 

26.7  '° 

39.96  \ 

56.1    ° 

4-21      3 

67.0  ^5 

34-72    \ 

5 

8 

4 

13 

5 

34 

2 

30 

Apr.  1 0.0 

39.94,, 

25.9  6 
25-3  , 

40.00 

54.8  „ 

4.26 

V    4 

64.6 

34-74    , 

47-5  „ 

20.0 

40.05  ^^ 

40.09  ^ 

53-3    5 

4.40  ^ 

62.4  " 

34-81    ^ 

12 

44-3^ 

It 

300 

25.0  ^ 

40.22  ^ 

5^-6    ! 

4-62  " 

60.4'° 

34-93  ,0 

41.0  ^;| 

May  9.9 

20 
40.41  ^^ 

25.0 

40.39  '^ 

49-7  ^ 

4.92  3° 

58-7 

35.11 

37.7 

34.4  '^^ 
32 

19.9 

40.66  ""l 

^           28 

25.3  ^ 

40.60^' 

25 

47-6  - 

5.29  JJ 

57.4  'J 

35.34  ^] 

29.9 

40.94  __ 

^5-9  ,„ 

40.85  ^^ 

45-4  „ 

6.20  48 

56.6 

35.61 

31.2 

June  8.8 

41-25  _ 

26.9    ° 

41.12^7 

22 

43-2  „ 

56.2    4 

35.92  ^ 

28-3 '' 

18.8 

41.58^^ 

28.2  '3 

41.42  ^^ 

41.0  " 

6.72  5^ 

56-3    ' 

36.27  ^^ 

^5-6    I 

28.8 

41.93  ^^ 

29-7  w 

41.74^ 

38.8  " 

7.26  54 

56-9  ,^ 

36.64  37 

'3-2    ^ 

July   8.8 

42.29  ^^ 

18 

42.06  32 

367  \\ 

7.81  55 

58-0 

37.03  _ 

21.2  '° 

35 

20 

32 

«9 

55 

15 

39 

»5 

18.7 

42.64 

33.5  ,, 

42.38  ^, 

34-8 

8-36  ^^ 

59-5  ,„ 

37.42  ^^ 

19-7  „ 

28.7 

42.97  ^^ 

35-6  ^ 

42.69  ^' 

33-1  ^ 

8.89  53 

61-4  ^ 

37.81  39 

18.6  " 

Aug.  7,-7 

43.29  \ 

37.7  ^ 

42.99  ^g 
43.27  'J 

3X.6    5, 

9-39  f° 
9«5  1^ 

66.2*^ 
69-0  f 

38.18  37 

18,0    * 

^7-7 

43.59  ^. 
43.85  '^ 

-^  rv  22 
39.9  ,, 

30-4  •' 

38.53  ^l 

18.0    ° 

27.6 

22 
42.1 

43.52  ^ 

29-5  ! 

10.27 

38.843' 

»8-5  ,^ 

23 

22 

21 

6 

37 

30 

27 

10 

Sept.  6.6 

44-^... 

44-3  ,^ 

43.73  ,^ 

28.9 

10.64 

72-0 

39."  _ 

19.5    _  . 

16.6 

44.28  ^^ 

46.3  '^ 

43.92  ^ 

28.7         ' 

10.95  1' 

75-2^! 

39.34     \ 

20.9  : 

26.5 

44-44  ' 

^^•^  \\ 

44.07  5 

28.8          ' 

2< 
11.20      ^ 

78.4  f. 

39.52'^     22.7^^ 

Oct.    6.5 

44.56  'I 

5^-^    S 

44.18  '\ 
44.26 

29.1          3 

11.39    J^ 

81.733 

39.65^^     24.8^ 
39.73     ,  '  27.1  J 

16.5 

44.65    ^ 

51.6  '^ 

29.6         \ 

11.52       ^ 

^4-9  ^' 

6 

14 

5 

8 

7 

30 

3               25 

26.5 

44.71 

53.0 

44.31      30.4  _ 

"•59 

^7-9  ,„ 

39.76           29.6 

Nov.  5.4 

44.73     , 

54-2  '! 

44.33  ^  31.3 ,! 

11.60 

90.8^9 

39.74     ,     32.1  ^^ 

39.68    J    34-5^1 

15.4 

44.72          55.1     ^ 

44-33  . 

32.3  „ 

"•55  „'  93-5  !1 

25.4 

44.69    ^    55.8    I 

44.30  ^ 
44.24  ^ 

^^•^     0 

11.28  '* 

21 

95' „ 

39-58  ^ ;  36.7  \\ 

Dec.  5.4 

44.63    g 

56-3    \ 

34.4  '^ 

97.8" 

39.45  ,^ 

3«-7  - 

15.3 

44.55  ,^ 

56.5    ^ 

44.17  ^ 

35.3     ^ 

"•^oc 

99.3      ,    , 

39-29  ,. 

40-3  ,, 

253 

44.45  , , 

56-5    ^ 

44.08  ^ 

36.2     \ 

10.82  ^5 

100.4            . 

lOI.O 

41-5  '\ 

35.3 

44-34 

56.2     3 

11 
43.97      37.0 

10.53  _ 

38.91 '° 

42.2     7 

Sec  6,  Tan  6 

1. 120      +0.505 

1.012    -0.152 

1.987 

+I.7I7 

1.385  -0.958 

Mean  Place 

40'.856     25".45 

40V453 
0.00 

55".i9 

6V84I 
+0.02 

6l".io 

35".  284    50".  10 

D'^  a,  Dm  a 

0.00          -0.03 

+0.01 

-0.1 1 

-0.0 1          -K>.o6 

D^  6,  Dm  d 

+0.4 

+0.3      1 

+0.4 

+0.3 

40.4 

-K>.3 

+0.4 

+0.4 

lEph  i3l 
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Mean  Solar 
Date. 


Jan.   0.3 

10.3 
20.2 
30-2 

Feb.  9.2 

19.1 
Mar.  I.I 
II. I 
21. 1 
310 

Apr.  1 0.0 
20.0 
30.0 

May  9.9 
19.9 

29.9 

June  8.8 

18.8 

28.8 

July  8.8 

18.7 
28.7 
Aug.  T^j 
17.7 
27.6 

Sept.  6.6 
16.6 
26.5 

Oct.  6.5 
16.5 

26.5 
Nov.  5.4 

15.4 

25.4 
Dec.  5.4 

25.3 
35.3 


Sec  ^,  Tan  (5 
Mean  Place 


D  V  a,  Dm  a 
D^r  ^,  Dm  d 


38  CasslopeiflB. 
Mag.  6.0 


Right 
Ascennoti. 


h   m 
I   24 

s 

4338  ,^ 
42.88  5^ 

42.37  ^' 

41.85 

41.35 


52 
50 
45 


40.90 

40.51 
40.21 

40.01 
39.92 

39.95 
40.11 

40.39 
40.78 

41.27 

41.85 

42.50 
43.20 

43.94 
44.69 

45.44 
46.17 

46.86 

47.50 
48.08 


39 

30 
20 

9 

3 

16 
28 

39 
49 
58 

65 
70 
74 

75 
75 

73 
69 
64 
58 
51 


48.59 

49.03 

49.39  ^, 
49.66  ^7 

49.83 


44 
36 


17 
8 


49.91 
49.90 
49.80 
49.61 

49.34 

48.99 
48.58 
48.11 


I 
10 

19 

27 
35 

41 
47 


Dedma- 
tion  N. 


+  6948 


// 


83.1 
83.6 
83.6 
83.0 
81.9 

80.2 
78.1 

75.7 
73.1 
70.4 

67.7 
65.1 
62.7  ^^ 
60.6 

58.9 


5 
o 

6 

II 

17 

21 

24 
26 

27 
27 

26 


21 

17 
13 


57.6 
56.8 

56.5 
56.8 

57.6 

58.8 
60.5 
62.7 
65.2 
68.0 

71. 1 

74.4 
77.8  3^ 

81.3^5 
84.8  35 

35 

88.3 
91.6  33 

97.4 

99.8  !1 


8 

3 

3 
8 

12 

17 
22 

25 
28 

31 
33 


IOI.8 

103.2 

1 04. 1 


20 

14 

9 


2.900        +2.722 
44".  152     62  ".48 


+0.03 
+0.4 


-0.18 
+0.4 


7  Pisoiiun. 
Mag.  3.7 


Right 
Ascension. 


h   m 
I   26 


8 
49.56 

49-45 

49.33 
49.21 

49.09 

48.98 
48.89 
48.82 

48.79 
48.79 

48.83 
48.92 

49.05 
49.23 
49.45 

49.71 
50.00 

50.31 
50.63 

50.96 

51.29 
51.61 

51.92 
52.20 

52.46 


Declina- 
tion N. 


+  1453 


ti 


II 
12 
12 
12 
II 

9 

7 

3 
o 

4 

9 

13 
18 

22 

26 

29 

31 
32 

33 
33 

32 

31 
28 

26 
23 


20 
16 


52.69 
52.89 

53.05 
53.18    3 
53.28  ^^ 


53.35 
53.38 

53.39 
53.37 
53.33 

53.27 
53.19 
53.09 


3 
I 

2 

4 
6 

8 
10 


57.8 

57-3 

56.7 
56.0 

55.3 

54.6 
53.9 

53.3 
52.8 

52.4 

52.2 

52.3 
52.7 
53.4 
54.3 


5 
6 

7 
7 
7 

7 
6 

5 

4 

2 


4 

7 

9 
II 


55.4 

58.4  '^ 

60.2 
62.0 


18 
18 

19 


20 
20 


63.9 
65.9 

69.8  '9 

7'-5  ;^ 


14 


73-1 
74.5  „ 

76.9 
77.8 


78.4 
78.9 
79.2 
79.3 
79.3 


9 
6 

5 

3 
I 

o 


79.1 

78.8     3 

78.3     ^ 


I  035        +0.266 


tt 


49.512     5i'^59 


0.00  -0.02 

+0.4  +0.4 

[Eph  13] 


40  CastiopeifB. 

Mag.  5.5 


V  Aiidronie<Ue< 
Mag.  4.2 


Right 
Ascension. 


h 
I 


m 

31 


s 

31.62 

31.04 
30.43 

29.81 
29.21 


58 

61 
62 
60 

55 


47 


28.66 
28.19 
27.82  37 

27.56  ^^ 

I  ■* 

27.43     \ 

27.44 
27.58 
27.87 
28.29 
28.83 


29.47 

30.19 
30.98 
31.81 
32.66 


14 
29 

42 

54 
64 

72 
79 
83 
85 
85 


83 
80 


33.51 

34.34 

35.14 
35.88  74 

36.56 


37.16 

37.67 
38.09 

38.41 
38.63 

38.74 
38.74 
38.63 
38.42 
38.11 

37.71 
37.23 
36.69 


68 
60 

51 
42 
32 
22 
II 


II 
21 

31 
40 

48 
54 


Declina- 
tion N. 


1+72  35 


// 


71.0 
71.7 
71.8 

71.3 
70.3 

68.7 
66.7 

64.3 
61.7 

58.9 

56.1 

53.4 
50.9 
48.7 

46.9 

45.5 

44.5 
44.1 

44.2 

44.8 

45.9 
47.4 

^^•^  2A 
51.8   ^^ 

54.6 


7 
I 

5 
10 

16 

20 

24 
26 

28 

28 

27 

25 
22 

18 
14 

10 

4 
I 

6 

II 

15 
20 


28 
31 


57.7 
61.0 

64.4 

67.9 
71.5 


33 
34 
35 
36 

35 


34 


75.0 

78.4  ,, 
81.6  32 

87.1  ^^ 
21 

89.2 

90.8 

91.8 


16 
10 


3.344      +3.191 
32'.375     49".85 


+0.03 
+0.4 


-0.20 
+0.4 


Right 
Ascension. 


h 
I 


m 
31 


8 
40.96 

40.79 
40.61 

40.43 
40.25 

40.08 

39.94 
39.83 
39.76 

39.74 

39.78 
39.88 
40.04 
40.25 
40.51 

40.82 
41.16 

41.53 
41.92 

42.32 


17 
18 

18 

18 

17 

14 
II 

7 

2 

4 

10 
16 
21 
26 

31 

34 

37 

39 
40 

40 


42.72 

43.11 
43.48 
43.82  34 


39 
37 


44.14 


32 
28 


44.42 
44.66  ^^ 
44.86 


20 

17 
12 

8 


45.03 
45.15 

45.23 

45.27 

45.27 

45.24 
45.18 

45.08 

44.95  ,, 
44.80  ^5 


4 
o 

3 
6 

10 
13 


Declina- 
tion K. 


+  40  58 


// 


29.1 
29.1 
28.7 
27.9 
26.8 


o 

4 
8 

XI 

13 


16 

17 
17 


25.5 

23.9 
22.2 

20.5 

18.8  '7 
16 

17.2 

15.8  '♦ 
14.6  ^^ 

13-2 


9 

5 

I 


I3-I 

13-4 
14.0 

15.0 
16.4 


3 
6 

10 

14 
16 


19 
22 

23 


18.0 
19.9 

22.1 

24.4 

26.8  ^* 

25 

29.3 
31.8  ^5 

34.3  '^ 
36.8  ^5 

39.1  ^^ 
22 

41.3 

43-3 
45.0 

46.5 
47.7 

48.6 
49.1 

49.3 


20 

17 

15 
12 

9 

5 

3 


1.324       +0.868 
41  •.107     I4".55 


+0.01 
+0.4 


-0.06 
+0.4 
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FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


ft  Piscium. 

V  Pcrsci. 

a  Sridani. 

a;  Catsiopeise. 

Mean  Solar 

Mag.  5.6 

Mag.  3.8 

Mag.  0.6 

Mag.  5.5 

Date. 

Right 

Declina- 

Right 

Declina- 

Right      '    Declina- 

Right 

Declina- 

.. —  - 

Ascension. 
Ii        m 

tion  N 

• 

tion  N. 

Aacen«(»n.  :     tion  S. 

Ascension. 

tion  N. 

0 

/ 

h       m 

0       / 

h        m     I          ®      ' 

1 

h       m               «      ' 

I      32 

-f  II  41 

I      32 

+  48  II 

I     34    :-57  40 

I    35     +67  36 

Jan.  0.3 

s 

29.16 

53.8 

3^-47  ^^ 

32.6 

29.88         57.7 

s 

52.30 

33.1   ^ 

10.3 

2905  , , 

53.3 

5 
6 

6 

38.27    ^ 

32.7  . 

29.56  ^ 

58.0    ^ 

51.87  « 

0 

33.7  , 

20.2 

28.94  " 

52.7 

38.05  \\ 

32-4    I 
31.6    ** 

29.24  ,, 

57.8     ' 

51.42  7^ 

33-8    \ 

30.2 

28.82  " 

52.1 

37.83  " 

28.92  ^^ 

57.0  ! 

50.96  f 

33-3    5 

1  Feb.  9.2 

28.70  '* 

n 

51.4 

7 
6 

37-^^    0 
20 

28.61  -5' 

28 

55-7  ;^ 

50.51  J^ 

32.2  _^ 

19.2 

=^^•59  ,„ 

50.8 

37.41  ,, 

29.1 

28.33  ,, 

53.9 ,, 

50.09 
49.73  f 

30.7 

Mar.  I.I 

28.49  '° 

50.3 

5 

37.24  ;^ 

^7-4    I 

28.08  ^5 

51.7 " 

28.8  '9 

II. I 

28.42        '       49.8 

5 

37-11    \ 

25.5    ' 

27.88  "^ 

49.0  ^7 

49.44 , 

26.5  ^3 

21. 1 

28.38       \ 

49.4 

4 

37-03 

^3-4    0 

27.73  '^ 

46.0  3° 

20 

49.24  ,„ 

^^•9  26 

310 

28.37 

49.3 

I 

37.00  \ 

"•4  Z 

27.64    ^ 

42.7  •'^ 

49.14 

4! 

I 

3 

•9 

3 

35 

I 

26 

Apr.  lo.o 

28.41    o;49-4 
28.49       '49-7 

37.03  ,^ 

17.7 

27.61 

39-2  ,^ 
35.6  ^; 

49.15  ,, 

'8-7  ,, 

20.0 

3 

37.13    ^ 

27.65    \ 

49.28  '3 

16.1  '^ 

30.0 

28.62  ^    50.2 

5 

0 

37.30 '; 

16.2  '-^ 

^7^7^  " 

31.9^1 

49.51  ,, 

13.7  '* 

May  9-9 

28.79 '7    51.0 

8 

37.53  V" 

15.0  '^ 

27.94  ^' 

28.3  ^'^ 

49.85  \\ 

11.7^° 

19.9 

2900       .  52.0 

[O 

37.82  ^^ 

14.2     \ 

28.18  ^-^ 

24.8  35 

50.28  43 

lO.O  '' 

25             1 

13 

34 

5 

31 

34 

52 

«3 

29.9 

29.25    .    53.3  . 

29.53 ':  1 54.8 

38.16 
38.54  f 

13-7    , 

28.49  ,, 

^'•4  ,, 

50.80 

8-7    8 

7-9    : 

June  8.9 

'5 

13-6    ' 

28.86  ^7 

18.3  3' 

51.39  5' 

18.8 

29.83  ^°  i  56.5 

17 
[8 

38.95  ^; 

140    \ 

29.27  ^! 

'5-5    ! 

52.03  * 
52.70  J^ 

7.5    t 

28.8 

30.15  ^''58.3 

39.38  ^^ 

29.72  ^^ 

'3-'  \t 

7.7    ^ 

July  8.8 

30.48  ^^60.2 

19 

39.82  \\ 

1 6.0 

30.19^^ 

II.2'9 

53.39  V 

8.4    ' 

33  ;             ^ 

'9 

43 

'5 

48 

'4 

69 

II 

18.7 

30.81          62.1 

40.25 

'7-5  .„ 

30.67  ^^ 

9-8    « 

54-08 
54.76  ^« 

9-5.6 

II. I 

28.7 

31.13  ^^164.0  1 

19 

40.68  ^^ 

19.4  " 

31.16  f 

9.0  « 

.\ug.   J.J 

31-43  ^_ '65.9 

19 

.  0 

41.09^' 

^'•5    ! 

3^-^3  ^^ 

8.7  3 

55-4'  t 

»3-^  Z 

^17 

31.72    ?   67.7 
31.98'^   69.3  ' 

[8 
[6 

41.47 ,, 

^3-9  ^ 

32.07  2^ 

9.0  \ 

56.02  ^' 

15.5    t 

27.6 

41.82  ^5 

26.5  ^* 

32.47 : 

9.8  « 

18.2  '7 

23            ] 

t5 

31 

27 

35 

«4 

49 

30 

Sept.  6.6 

32.21       '70.8 

42.13 

29.2 

32.82 

II.2      „ 

57.07 

21.2 

16.6 

1 

32.41  ^°   72.1  \ 

13 

27 

42.40  ^; 

3'-9!^ 

33.12^^ 

13.0 ; 

57.50  « 

24.4  f, 

26.6 

32.58   ;|73.2 

[  I 

42.62 " 

34-7  '' 

33.35  '^ 

15-3  "l 

57.85  ^x 

27.7  " 

Oct.  6.5 

32.71    Xi74.^ 

9 

42.80  '^ 

37.4  '' 

33.51  '^ 

17.9  '\ 

58- '3    ! 

3'-'  '1 

16.5 

32.81  ^^   74.7 

6 
4 

42.93  ^ 

21 
40.1        ' 

33.61  '^ 

28 

^°-7  ,8 

58.33  z 

^^•^  X 

26.5 

32.88         75.1 

43.02 

42.7 

33.63 

23.5  ,„ 

58.44        , 

37.9  „ 

Xov.  5.4 

32.92    ^.75-4 

3 

43.06  ^ 

45.1    '^ 

33.58  / 

^6-4    « 

58.47        ^ 

4'-'  '0 

15-4 

32.94    "    75-5 

I 

43.06  ^  47.2  ^' 

33.47 " 

28 

29.2  ^ 

58.42     5 

44'  ^8 
4^-9  ^ 

254 

32.93    '    75.5 

0 

43.02  ^  49-1   ; 

33.31  ; 

3'-7 :, 

58.29  ^^ 

Dec.  5.4 

32.89    ^   75.3 

2 
3 

42.94  ^^ !  50.6  ^5 

22 

33.09  ^, 

22 
33.9    ^^ 

5^-^  ^8 

49-3 :; 

15-3 

32.83        75.0 

42.82  ,51.8 

32.83 

35.6       ^ 

57.80 

5'-2  ., 

253 

32.75  ,^74.6 

4 

42.66  ^\  52.6  ^ 
42.48  '«  53.0  ^ 

32.54  ^ 

36.8    '^ 

57-45  ^^ 

5^-7    0 

35-3 

32.65        ;74.I 

5 

32.23  3' 

37-5    ^ 

57.05  ^° 

53.7  '° 

Sec*,  Tan  <5 

1.02 1       +0.20 

7 

1.500     -ri.118 

1.870  -1.581 

2.625 

+2.427 

Mean  Place 

29*.044 
0.00 

48".48 

38V686     i6".o4 

28".5o6    42".96 

52".8o4     I2".57 

D'f  a,  D»  a 

-0.0 1 

+0.01          -0.07 

-o.oi          4o.\o 

^o.o>»          -OA^ 

D*a.  D--* 

+0.4            -¥0.4 

+0.4           +0.4      \      +0.4            -vo.^     \     ^K>.\           ^*^A 

[ 

Eph  X3l 

300 


APPARENT  PLACES  OF  STARS,  1913. 


FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


y  Pisdiun. 

^  Persei. 

recti. 

0  PiBcinm. 

Mean  Solar 

Mag.  4.7 

Mag.  4.2 

Mag.  3.6 

Mag.  4.5 

Date. 

1 

Right       1    Declina-  | 

Right 

Declina- 

Right 

Declina- 

Right         DecUn 

Ascension.        tion  N 

r. 

Ascension. 

tion  N. 

Ascension. 

tion  S. 

Ascension.  |    tion  N 

1 

h       m     '          * 

/ 

h       m 

0      / 

h 

m 

0      / 

h       m               " 

I      36 

+  5 

2 

I  38 

+  5015 

I      40 

-16  23 

mm 

I      40 

+   8 

m  m 

Jan.   0.3 

s 

54-33  .„   550 

6 
6 

s 
11.80 

20.4 

s 
1.98 

V  ^\ 

WW 

46.9    , 

48.04 

W  w 

17.3 

10.3 

54-23    ° 

54.4 

"•59" 

20.6     ^ 

1.86 

12 

47.6    \ 

47.94  „ 

.16.7 

20.2 

54.12  " 

53.8 

"•36  \\ 

20.4     ^ 

1.73 

13 

48.0   •♦ 

47.83  " 

16.2 

30.2 

12 

54.00 

53.3 

5 

II. 12  ^'' 

19.7  J 

1.60 

13 

48.2    ' 

12 
47.71    " 

15.6 

Feb.   9.2 

53.89'     52-8 

5 

10.89  ^^ 

18.6  " 

1.47 

13 

48.2    ° 

47.59    \^ 

15.0 

II 

4 

21 

14 

12 

4 

12 

19.2 

53.78       52-4 

10.68 

17.2 

1.35 

47.8 

47.47    _ 

14.5 

Mar.   I.I 

53-68  '^ 

52.1 

3 

10.49 ;; 

^5-5  I! 

1.24 

II 

47-1  ; 

47.37    '^ 

I4.I 

II. I 

53-61    I 

52.0 

I 

10.34  ^ 

»3-6  '' 

1. 15 

9 

46.2    9 

47.30      7 

13.8 

21. 1 

53-57    ; 

52.0 

0 

10 
10.24  ' 

11.6  ^** 

1.09 

6 

0^ 

•  -  „  12 
45-0 

47.25      f 

13.6 

31.0 

5356    ' 

52.2 

2 

10.20   ^ 

95" 

1.06 

3 

43.5  '5 

47.24      \ 

13.6 

3 

5 

3 

20 

2 

>7 

3 

Apr.  1 0.0 

53-59    , 

52.7 

am 

10.23 

7-5  ,0 

1.08 

6     -^^-^-l 

47.27     , 

13.9 

20.0 

53-66    7 

53.4 

7 

'^•33    , 

5-^    ^ 

1. 14 

0 

39-9 

47.34 ,: 

14.3 

30.0 

53-78  - 
53-94  ' 

54-3 

9 

X6 

IO-49  „ 

1.24 

10 

22 

37-7  " 

47.46  " 
47.62  '^ 

15.0 

May  9.9 

55.4 

I  I 

10.72    3 

2.6    '^ 

1.39 

15 

35-4    i 

15.9 

19.9 

20 
54.14 

56.8 

14 

1 1. 01  "9 

1.58 

19 

33.0  ^'' 

47.82  ^^ 

I7.I 

24 

16 

34 

6 

23 

25 

24 

29.9 

54-38 

58.4 

"•35  ,„ 

I.O 

1.81 

26 

30.5  „ 

48.06 

18.5 

June  8.9 

54.65    [I 

60.1 

17 

11-74^9 

0.8     ^ 

2.07 

28.0  '5 

4«-33  'i 

20.1 

18.8 

54.95  z. 

62.0 

19 

12.16 -^^ 

I.I     3 

2.36 

29 

=^5-6  \\ 

48.63  3^ 

21.9 

28.8 

55.26 1\ 

63.9 

19 

12.60  ** 

1.8    7 

2.67 

31 

23-2  w 

48.94  ^' 

23.7 

July   8.8 

55.58  32 

65.9 

20 

13.06  46 

2.99 

32 

21.0  " 

49.26  3^ 

25.6 

32 

19 

45 

14 

32 

20 

33 

18.7 

55.90^, 

67.8 

^3-51  ^ 

X\^' 

3.31 

d%  ^ 

19.0 

49.59  _ 

27.5 

28.7 

56.22  3^ 

69.7 

19 

.  0 

13-95  *: 

3.63 

32 

17.3  ! 

49.91  \^ 

29.4 

Aug.  7.7 

56.52 11 

56.80  ll 
57.06  ^^ 

71.5 

18 
16 

14 

'4-38  « 

8.2" 

3.93 

30 

1  #^ 

16.0  '3 

50.22  ^ 

31.2 

17.7 
27.6 

73.1 
74.5 

14.78  '^° 
15-.5" 

10.5  '3 
»3-o  ^J 

4.22 
4.48 

29 
26 

«  ..    .^    10 
15.0 

14.3        \ 

50-5I  ^^ 
5°-77  't 

32.9 
34.4 

23 

12 

33 

27 

23 

3 

23 

Sept.  6.6 

5729  ,^ 

75-7 

'576 

^5-7  j8 
'«-5 
"•3  .8 
^'^-^  28 

4.71 

•%^v 

14.0 

51.00 

35.8 

16.6 

20 

57-49  ,, 

76.6 

9 

4.91 

20 

14. 1     ' 

51-21  \\ 

36.9 

26.6 

57-66  11 

77.3 

7 

16.00  ^* 

5.08 

17 

14.5    \ 

51-38  ^ 

37.8 

Oct.    6.5 

57-80    4 

77.8 

5 

I6.I9  '^ 

5.21 

13 

^5-3    ' 

51-52    t 

38.5 

16.5 

10 
57.90 

78.1 

3 

16.34    5 

5.31 

10 

^^•3    : 

51.63  " 

38.9 

7 

0 

10 

27 

7 

12 

8 

26.5 

57.97     ^ 

78.1 

16.44    ^ 

29-6  ,^ 

5.38 

^7-5  ,, 

51.71     . 

39-2 

Nov.  5.4 

58.01     I 

78.0 

I 

16.49    \ 

32-1     5 

5.41 

3 

18.8  '3 

51.76     5 

39.3 

154 

58.03     ^ 

77-7 

3 

16.49    , 

34-3  " 

5.41 

0 

20.2  ^ 

51-78     ' 

39.2 

254 

58.02     ' 

77.3 

4 

16.45    \ 

36.3    ° 

5.38 

3 

21.6  '4 

51-78    \ 

390 

Dec.   5.4 

57.99    ^ 

76.8 

5 
6 

16.37         38-0  '7 
13             13 

5-33 

5 

7 

23.0  '* 
12 

51.75     \ 

38.7 

153 

57-94    n 
57.86    I 

76.2 

16.24       i  39.3 
16.08  '^    40.2    9 

5.26 

24-2   ,, 

51.69     , 

38.3 

253 

75.7 

5 
6 

5.16 

10 

V    T 

25.3          ^ 

51.62     7 

37.8 

35.3 

57.77    ^ 

75.1 

15.89 '9;  40-7  ^ 

5.05 

I  I 

26.2          ^ 

51.53     '    37.2 

Sec  d,  Tan  d 

1 .004       +0.088 

1.564        +1.202 

i.< 

342            -0.294 

I.OI3          -to.! 

Mean  Place 

54M38    5 1 ".83 
0.00        -0.0 1 

ii'.986       3".25 

I'v 

548       42  ".92 

47'.8S6    ""-7 

D'^  a,  Dca  a 

+0.01          -0.07 

0.00         +0.02 

0.00         -0.0 

/V '^t  Dud   1     ■H>.4            +0.4 

+0.4            +0.4      1      +0. 

4           -K>.4 

■KX4          ■to.4 

VEpVi  i3\ 
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FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


Mean  Solar 
Date. 


€  SoulplOllB. 
Mag.  5.4 


Right       I    Dcdiaa- 
Aacension.       tion  S. 


m 


Jan.   0.3 

10.3 
20.2 
30.2 

Feb.  9.2 

19.2 

Mar.  I.I 

II. I 

21. 1 

31-1 

Apr.  1 0.0 
20.0 
30.0 

May  9.9 
19.9 

29.9 

June  8.9 

18.8 

28.8 

July  8.8 

18.8 
28.7 
Aug.  j.j 
17.7 
27.6 

Sept.  6.6 
16.6 
26.6 

Oct.  6.5 
16.5 

26.5 
Nov.  5.5 

15.4 
T.  25.4 
Dec.  5-4 

15.3 
25.3 
35.3 


I    41 

8 

3464 
34.50 
3436 
34.21 

34.07 


33-94 
33.82 

33.72 

33.65 
33.62 

33.63 
33.69 
33.79 
33.94 
34.14 


Sec5,Tand 
Mean  Place 


14 
14 
15 
14 
13 

12 
10 

7 

3 
I 

6 
10 

»5 
20 

33 


27 
30 


34.37 

34.64 

34.94  _2 
35.26  32 

35.59  ^^ 
34 

35.93  ,, 
36.26  33 

36.58  3" 
36.88  3° 

37.16  ^ 


37.41 
37.62 

37.79 

37.93 
3803 

38.10 

38.13 
38.12 

38.08 

38.02 

37.94 
37.83 
37.70 


28 
25 

21 

17 

14 
10 

7 

3 
I 

4 
6 
8 

II 
13 


-25  28 


It 


797 
80.5 

80.9 

80.9 

80.6 

80.0 

79.0 

77-7 
76.0 

74.1 

71.9 

69.5 
66.9 

64.2 

61.5 

58.7 
56.0 

53.4 

50.9 
48.7 

46.8 

45-3 
44.2 

43.4 
43.1 

43.3 
43.8 

44.7 
46.0 

47.5 

49.2 
51.0 

52.9 
54.7 
56.4 

57.9 

59.1 
60.0 


8 

4 
o 

3 
6 

10 

13 

17 

19 
22 

24 
26 

27 

27 
28 

27 
26 

25 
22 

19 

15 

II 

8 

3 
2 

5 

9 

13 

15 

17 

18 

19 
18 

17 
15 

12 
9 


C  Oett. 
Mag.  3.9 


Right       I    Dcclina- 
Ascension.        tion  S. 


1. 108        -0.477 
34V072     73".o4 


-O.OI 

40.4 


40.03 

+0.4 


h       m 

I    47 

s 

10.35 

10.24 
10.12 
10.00 

9.87 


II 

12 
12 

13 
12 


9.75 
9.64 
9.56 
9.50 
9.48 


II 

8 
6 
2 
I 


6 
10 


9.49 
9.55 
9.65 
9.80  '5 

9-99  '^ 
22 

0.21  , 
^  -«  26 
^•47  ^^ 

0.76  ^9 
1.06  3^ 

1.38  3^ 
32 

1.70 

■^i 
2.01  ^ 

2.32  3^ 
2.61  ^9 
2.88  ^7 
24 
3.12 

3.33 
3.50 

3.64 

3.75 


21 

17 

14 
II 

8 


3.83 
3.88 

3.89 
3.88 

3.84 

3.78 
3.70 
3.60 


5 
I 

I 

4 
6 

8 
10 


-1045 


// 


53.7 

54.4 
55.0 

55.4 
55.5 

55.4 
55.0 

54.4 
53.5 
52.4 

51.0 

49.4 
47.6 
45.6 
43.5 

41.2 

38.9 
36.6 

34.4 
32.2 

30.2 
28.5 
27.0 
25.8 
25.0 

24.5 
24.3 
24.4 

24.9 
25.6 

26.5 
27.6 
28.8 
30.0 
31.2 

32.3 
33.3 
34.2 


7 
6 

4 
I 

I 

4 
6 

9 
II 

14 

16 
18 
20 
21 

23 

23 

23 
22 

22 

20 

17 

15 
12 

8 
5 

2 
I 

5 
7 
9 

II 
12 
12 
12 
II 

10 
9 


1.018   -0.190 
9'.943  5 1  ".88 


ot  Triangoli. 
Mag.  3.6 


Right 
Aaoension. 


12 


h       m 
I      48 

8 
7.16 
7.04 
6.90'^ 

6.75     ^^ 
6.60    '5 

14 
6.46 

6.34 
6.24 

6.17 

6.15 


12 
10 

7 

2 

2 


6.17 
6.24 

6.37 

6.54 
6.76 


7 

13 

17 
22 

26 


30 
33 


7.02 

7.32 

7.65 
8.00^5 

8.35  g 

8.71 
9.06  35 
9.40  34 
9.72 
10.02 


32 
30 
27 


10.29 
10.52 
10.72 
10.88 
1 1. 01 


23 
20 

16 

13 
10 


11. 11 

II. 18 

II.2I 

II.2I 

II. 18    3 
6 

11. 12 


11.03 
10.92 


II 


Declina- 
tion N. 


+  29  9 


tt 


31. 1 

30.9 

30.5 
29.8 

29.0 

28.0 
26.9 

25.7 
24.5 
23.4 

22.5 
21.7 
21.2 
20.9 
20.9 

21.2 
21.9 
22.9 
24.1 

25.5 

27.2 
29.1 

31. 1 
33.1 
35.1 

37.2 
39.2 
41. 1 
42.9 

44.5 

46.0 

47.3 
48.4 

49.3 
50.0 

50.5 

50.7 
50.6 


2 

4 

7 
8 

10 

II 
12 
12 
II 

9 

8 

5 
3 
o 

3 

7 
10 

12 

14 
17 

19 
20 

20 

20 
21 

20 

19 
18 

16 
15 

13 
II 

9 

7 
5 

2 
I 


f  Cassiopeis. 

Mag.  3.4 


Right 
Ascension. 


0.00     +0.01 
+0.4      40.5 
(Bph  13] 


I  145 
7".092 


+0.558 
I9".64 


40.01 

40.4 


-0.03 
40.5 


h   m 
I   48 


8 


7.12 
6.78 
6.42 
6.04 
5.67 

5.32 
5.01 
4.76 
4.58 
4.48 

4.48 
4.57 
4.75 
5.03 
5.39 

5.83 

6.33 
6.87 

7.45 
8.05 


34 
36 
38 
37 
35 

31 

25 
18 

10 

o 

9 
18 

28 
36 
44 

50 
54 

58 
60 

61 


60 
58 
54 


8.66 
9.26 

9.84 

0.38 

0.88  50 
45 

1.33 

1.73 
2.07 

2.34 
2.55 


2.69 
2.76 

2.75 
2.68 

2.54 

2.34 
2.08 

1.77 


40 

34 

27 
21 

14 


7 
I 

7 

14 
20 

26 
31 


Declina- 
tion N. 


+  63  14 


n 


51.8 
52.5 

52.6 
52.2 

51.3 

49.9 
48.1 

46.0 

43.7 

41.2 

38.7 

36.3 
34.1 
32.1 

30.5 

29.2 

28.4 
28.1 
28.2 
28.8 

29.9 
31.4 
33.3 
35.6 

38.1 

40.9 

43.9 
47.1 

50.3 
53.5 

56.7 

59.8 

62.7 

65.3 
67.6 

69.5 

71.0 
72.0 


7 
I 

4 

9 

H 

18 
21 

23 
25 
25 

24 

22 

20 
16 

13 

8 

3 
I 

6 

II 

15 

19 

23 

25 
28 

30 
32 
32 
32 
32 

31 
29 

26 

23 
19 

15 
10 


2.221 
7*.349 


31 


-H.983 
".86 


+0.02 
+0.4 


-0.12 
+0.5 
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FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


Mean  Solar 
Date. 


Jan.   0.3 

10.3 
20.2 
30.2 

Feb.  9.2 

19.2 

Mar.  I.I 

II. I 

21. 1 

Apr.  1 0.0 
20.0 
30.0 

May  9.9 
19.9 

29.9 

June  8.9 

18.8 

28.8 

July  8.8 

18.8 
28.7 
Aug.  7.7 
17.7 
27.6 

Sept.  6.6 
16.6 
26.6 

Oct.  6.5 
16.5 

26.5 
Nov.  5.5 

15.4 

25.4 
Dec.   5.4 

15.3 
253 
35.3 


^  Piscinm. 

Mag.  4.8 


Right 
Ascensioii. 


h 
I 


m 

49 


Sec  <5,  Tan  6 
Mean  Place 


• 

3.29 

319 
3.08 

2.96 

2.84 

2.72 
2.62 

2.54 
2.48 

2.46 

2.48 

2.54 
2.65 

2.80 

2.99 

3.22 
3.43 

377 
4.08 

4.40 

4.72 

5.03 

5.34 
5.63 
5.89 

6.13 

6.34 
6.52 

6.67 

6.78 

6.86 
6.92 

6.95 

6.95 
6.92 

6.87 
6.80 
6.71 


10 
II 
12 
12 
12 

10 

8 
6 

2 
2 

6 
II 

15 
19 
23 

26 
29 

31 
32 
32 

31 

31 
29 

26 
24 

21 
18 

»5 
II 

8 

6 

3 
o 

3 
5 

7 

9 


Declina- 
tion N. 


+    245 


tt 


33.2 
32.6 
32.0 

31.5 
311 

30.8 
30.6 
30.6 

30.7 
31-0 

316 

32.4 

33.4 

34.7 
36.2 

37.8 
39.6 

41-5 
43.5 
45.5 


6 
6 

5 

4 
3 

2 
o 
I 

3 
6 

8 
10 

13 

15 
16 

18 

19 
20 

20 
19 


y9  Azietls. 
Mag.  2.7 


Right 
Ascension. 


m 


47.4 

49.3 
51.0 

52.5 
53.8  \\ 


19 
15 


54-9 

55.7 

56.3 
56.6 

56.7 

56.6 

56.3 
55.9 
55.3 
54.7 

54.1 
534 
52.7 


II 

8 
6 

3 
I 

I 

3 

4 
6 

6 

6 

7 
7 


1. 00 1        +0.048 
3Voo8     3o".4i 


I     49 


8 


49-97 
49.86 

49-74 
49.61 

49.48 

49.35 

49-23 
49.14 

49.08 

49.06 

49.08 

49.15 
49-27 
49-43 
49.63 


II 
12 

13 
13 
13 

12 

9 
6 

2 

2 

7 
12 

16 

20 

25 


0.00 
■K>.4 


0.00 
40.5 


49.88 
50.16 

50.80  ^^ 
51.1434 


28 
31 


51.48 
51.81 
52.13 
52.43 
52.71 

52.97 
53-19 
53-38 

53.54 
53.67 

53.76 
53.82 

53.85 
53.86 

53.84 

53.79 

53.71 
53.61 


34 

33 
32 
30 
28 
26 

22 

19 
16 

13 
9 

6 

3 
I 

2 


8 
10 


Dedina- 
UonN. 


+  20  22 


n 


68.1 
67.7 
67.2 
66.6 

65.9 

65.1 
64.2 

63.4 
62.7 

62.0 

61.5 
61.3 
61.3 
61.5 
62.0 

62.8 
63.8 
65.1 
66.6 
68.2 

70.0 
71.9 
73.8 
75.7 
77.5 

79.3 
80.9 

82.4 

83.7 
84.8 

85.8 
86.6 
87.2 
87.6 
87.8 

87.9 
87.8 

87.6 


4 

5 
6 

7 
8 

9 
8 

7 
7 
5 

2 
o 

2 

5 
8 

o 

3 

5 
6 

8 

9 
9 

9 

8 

8 
6 

3 
I 


8 
6 

4 
2 

I 

I 

2 


0  Phoenlois. 
Mag.  4.4 


Right 
Ascension. 


1.067 
49'.824 


+0.372 
59".35 


h       m 
I      50 
s 
10.46 
10.24 
10.01 
9.78 

9.55 


0.00  -0.02 

+0.4  +0.5 

lEph  13] 


22 

23 

23 

23 
22 


9.33 
9.13 
8.97 
8.85 

8.77 

8.74 
8.77 
8.85 
8.99 
9.19 

9.44 

9.73 
0.07 

0.44 

0.83 

1.23 
1.63 
2.02 

2.39 
2.73 


20 

16 

12 

8 


3 
8 

14 
20 

25 

29 

34 

37 

39 
40 

40 

39 
37 
34 
31 


26 
21 


3.04 
3.30 

3.51 

3.68  !7 

3.79 


II 
6 


3.85 
3.85 
3.81 

3.73 
3.61 


o 

4 
8 

12 

16 


3.26  '9 
3.05  '' 


Declina- 
tion S. 


4643 


n 


55.3 

56.0 
56.2 

55.9 
55.1 

53.8 

52.0 

49.8 

47.3 
44.5 

41.4 
38.1 
34.7 
31.3 
27.9 

24.6 


7 
2 

3 
8 

13 

18 
22 

25 
28 

31 

33 
34 
34 
34 
33 

31 


21.5 
8.6^^ 

6.0^^ 
3.8 


2.1 
0.9 
0.2 
0.0 

0.3 


22 

17 

12 

7 

2 

3 
9 


1.2 
2.6  't 

4.4'' 

6.6 


vCetl. 

Mag.  4.2 


Right       I  Dedina- 
Ascensi<»i.  ,    tion  S. 


91 

21.7 
24.4 
27.0 

29.5 
31.7 

33.6 
35.0 
36.0 


22 

25 
26 

27 
26 

25 
22 

19 

14 
10 


h 
I 


m 


55  I-2I  29 


#/ 


54.90 
54.78 
54.65 
54.51 
54-36 

54.22 
54.10 
5400^ 

53.92 
53.88 

53.88 

53.92 
5401 

54.14 
54.32 

54.54 
54.80 
55.08 

55.39 
55.71 

56.04 

56.37 
56.69 

56.99 
57.27 


12 

13 
14 
15 

14 

12 
10 

8 

4 
o 

4 

9 

13 
18 

22 

26 
28 

31 
32 

33 

33 
32 
30 
28 

25 


1.459 
9".387 


-1.062 

43".53 


-o.oi 
+0.4 


+0.06 
+0.5 


22 


57.52 
57-74 

57.93  '^ 
58.08  '5 

58.20  " 

58.28 

58.33 
58.34 
58.32 
58.28 


58.21 
58.11 
58.00 


8 

5 
I 

2 

4 

7 

10 
II 


61. 1 
61.9 
62.4 
62.7 
62.6 

62.1 
61.3 
60.2 
58.8 
57.2 

55.3 

53.1 

50.7 
48.2 

45.6 

43.0 

40.3 
37.7 
35.3 
33.0 

31.0 

29.4 
28.1 

27.2 

26.7 

26.6 
26.9 
27.6 
28.6 

29.9 

31.4 

33.1 

34.9 
36.6 

38.2 

39.7 
41.0 

42.0 


8 
5 

3 
I 

5 

8 
II 

14 
16 

19 

22 

24 

25 
26 

26 

27 
26 

24 

23 
20 

16 

13 

9 

5 
I 

3 

7 
10 

15 

17 
18 

17 
16 

15 

13 
10 


1.075   -0.394 
54*.3I5  56".22 


-0.01 
+0.3 


+0.02 
+0.5 
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MeanSolar 
Date. 


Jan.   0.3 

10.3 

20.2 

30.2 

Feb.  9.2 

19.2 

Mar.  I.I 

II. I 

21. 1 

Apr.  lo.o 
20.0 
30.0 

May  9.9 
19.9 

29.9 

June  8.9 

18.8 

28.8 

July  8.8 

18.8 
28.7 
Aug.  -j.j 
17.7 
27.6 

Sept.  6.6 
16.6 
26.6 

Oct.  6.5 
16.5 

26.5 
Nov.  5.5 

15.4 

25-4 
Dec.  5.4 

15-3 
253 
35-3 


Sec^.Tan^ 
Mean  Place 


60  OaasiopeifB. 

Mag.  4. 1 


Right 
Ascmsioii. 


m 


I  55 

58*56 
58.03  53 

57-46  57 

56.87  5' 

56.28  59 

56 

55.7« 
55.22  50 
54.81  *' 

54-50  '^ 

54.31  ^ 

54.25 
54.32 

54.54 
54.89 
55.35 

55.92 
56.59 
57.33 

58.12 

58.95 
59.79 

60.62 
61.42 
62.19 
62.91 

63.56 
64.13 

64.62 
65.02 

65.32 
65.51 

65.60 

65.59 
65.47 
65.24 


7 
22 

35 
46 

57 

67 
74 
79 
83 
84 

83 
80 

77 
72 

65 

57 

49 
40 

30 

19 

9 

X 

12 

23 
33 


64.91  ^ , 

^•'^  49 
64.01  ^^ 


Declina- 
tion N. 


85.9 
85.1 


+71  59 

85.7  '\ 

86.1   ^ 

2 

8 

13 
83.8 
82.1  ^7 
80.0^' 

77.5  \\ 

74.8  '7 
27 

72.1 

^^-^  26 
66.8  ^^ 

64.5  '^ 
62.5 


60.9 

59.7 
59.0 

58.7 
59.0 


20 
16 

12 

7 

3 

3 
8 


59.8 
61.0" 
62.7  '7 
64.8^' 

70.1 

73-1  „ 

76.4  ^^ 
79.8  34 

83.3  JJ 


30 


86.7 
90.1 

93.4 
96.4 

99.1 

IOI.4      ^ 
18 
103.2 

104.6  '^ 


34 
33 
30 

27 
23 


3.237       +3-079 
58-.782     63".32 


DVa,  D«#a  I 


40.04 
40.3 


-0.18 
40.5 


a  Hydxi. 
Mag.  3.0 


Right 
Ascension. 


h 
I 

8 

3.17 
2.79 

2.40 

2.00 

I.6I 

1.25 
0.92 

0.64 

0.41 

0.24 

0.15 
0.13 
0.19 

0.33 
0.55 

0.85 

1. 21 
1.63 
2.10 
2.61 

3-14 
367 
4.19 
4.69 
5.16 

5.58 

5.94 
6.23 

6.44 

6.58 

6.64 
6.61 
6.51 

6.34 
6.10 

5.81 

5.47 
5.10 


m 
56 


38 

39 
40 

39 
36 

33 
28 

23 

17 

9 

2 
6 

14 
22 

30 

36 
42 
47 
51 
53 

53 
52 
50 
47 
42 

36 

29 
21 

14 
6 

3 
10 

17 
24 
29 

34 
37 


Declina- 
tions. 


-6158 


ti 


6 

o 

6 

12 

17 

21 
26 


108.7 
109.3 
109.3 
108.7 

107.5 

105.8 

103.7 
lOI.I 

98.130 

94.8  33 
35 

87.7  ^^ 
84.0^7 

80.238 

76.5  ^^ 

35 

73.0 

69.8  32 

66.9  ^^ 

64.4  ""^ 
62.3^^ 


60.7 

59-7 

59.3 

59.5 
60.2 


16 
10 

4 
2 

7 
13 


18 


61.5 
63.3,, 

68.2  ^^ 

7i.i'9 
30 

77.1^^ 

80.0  ^9 

82.7^7 

85.1  '^ 
20 

87.1 

88.6  '5 

89.5   ^ 


2.130      -1.880 
i*.3i7     94".6i 


-0.02  40.II 

40.3  40.5 

[Eph  i3l 


y  AndromedflB  />f . 
Mag.  2.3 


Right 
Ascension. 


h       m 

I  58 


s 
33.24 

33.09 
32.91 

32.72 

32.53 

32.34 

32.17 
32.04 

31.94 
31.89 

31.89 
31.96 
32.09 
32.27 

32.51 


15 
18 

19 
J9 
19 

17 

13 
10 

5 
o 

7 

13 
18 

24 
29 


33 
36 


32.80 
33.13 

33-49  ,^ 
33.88  39 

34.28  4^ 
41 

34-69 
35.09 
35.48 

35.85 
36.19 


40 

39 
37 
34 
31 


36.50 
36.78 
37-02 
37-22 
37.38 

37.50 
37.58 
37.63 
37.63 
37.59 

37.52 
37.41 
37.27 


28 
24 

20 

16 

12 

8 

5 
o 

4 

7 

II 
14 


Declina- 
tion N. 


a  Azietit. 
Mag.  2.2 


Right 
Ascension. 


+  41  54 


// 


61.3 
61.5 
61.3 
60.8 
60.0 

58.9 
57.5 
55.9 
54-2 
52.6 

51.0 

49.5 
48.2 

47.2 
46.5 

46.1 
46.1 

46.5 
47.2 

48.3 

49.7 

51.4 

53.3 

55-4 
57.6 

59.9 
62.3 

64.7 

67.1 

69-4 

71.6 
73.6 

75.4 
77-0 

78-4 

79.5 
80.3 

80.7 


2 
2 

5 
8 

II 

4 
6 

7 
6 

6 

5 

3 
o 

7 
4 

o 

4 

7 
II 

14 

17 

19 

21 

22 
23 

24 

24 

24 

23 
22 

20 
18 
16 

14 
II 

8 

4 


1.344       40.898 
33'- 1 78    45  ".99 


40.0I 

40.3 


-0.05 
40.5 


h 
2 

s 
6.13 
6.03 
5.90 
5.76 
5.62 

5.48 
5.36 
5.26 

5.19 
5.15 

5.16 
5.22 

5.32 
5.47 
5.67 

5-91 
6.19 

6.50 

6.83 
7.17 


m 

2 


10 

13 
14 
14 
14 

12 
10 

7 

4 
I 

6 
10 

15 
20 

24 

28 

31 
33 
34 
34 


34 


7.51 

7.85  ,, 
8.18  33 

8.50  3^ 

8.79  ,^^ 

27 

9.06 
9.30  ^4 

9.51  ^' 
9.68  \\ 

9.82 


14 
II 


19.93 
20.01 

20.06 

20.07 

20.05 

20.01 
19.94 

19.85 


8 

5 
I 

2 

4 

7 
9 


Declina- 
tion N. 


+  23      3 


*/ 


15.4 

I5.I 

14.7 
14.2 

13.5 
12.7 

II.8 
10.9 
10.  X 

9.3 

8.7 

8.3 
8.1 

8.1 
8.4 

9.0 

9.8 
10.9 
12.2 

13.7 

15.4 
17.2 

19.0 

20.9 

22.7 

24.5 
26.2 

27.8 

29.2 

30.5 

31.6 

32.5 
332 

33.8 

34.2 

34.4 
34.4 
34-3 


3 

4 

5 

7 
8 

9 

9 
8 

8 

6 

4 
2 

o 

3 
6 

8 
I 

3 
5 
7 

8 
8 

9 

8 

8 

7 
6 

4 

3 
I 

9 
7 
6 

4 

2 

o 
I 


1.087 
i5'.924 


40.425 
5".55 


40.0I 

40.3 


-0.02 
40.5 
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Men  Solar 
Date. 


fJL  Ibmaois. 
Mag.  5.2 


Right 
AscensioD. 


Jan.  0.3 
10.3 
20.3 
30.2 

Feb.  9.2 

19.2 

Ifar.  1.2 

II. I 

21. 1 

311 

Apr.  10.0 
20.0 
30.0 

May  10.0 
19.9 

29.9 

June  8.9 

18.9 

28.8 

Jdy  8.8 

18.8 

28.7 

Aug.  1,*^ 

17.7 
27.7 

Sept  6.6 
16.6 
26.6 

Oct.  6.6 

26.5 
Nov.  5.5 

15.4 

TV     ^5.4 
Dec  5.4 

15.4 
25.3 
35.3 


Man  Place 


h 

2 

8 

5.17 
503 
4.87 
4.70 

4-53 

4.36 
4.20 
4.07 

3-97 
3.90 

3.87 
3.89 
396 
4.08 
4.24 

4-45 
4.70 

4.99 
5.30 
5.63 

5.97 
6.31 

6.65 

6.98 

7.28 

7.55 

7.79 
8.00 

8.17 

8.30 

8.39 
8.44 

8.45 

8.43 
8.38 

8.30 
8.19 
8.05 


m 

9 

14 
16 

17 
17 
17 

16 

13 
10 

7 
3 

2 
7 

13 
16 
21 

25 
29 

31 

33 
34 

34 
34 
33 
30 
27 

24 
21 

17 

13 

9 

5 
I 
2 

5 
8 

II 
14 


Declina- 
tions. 


-31    7 


tt 


61.7 
62.7 
63.2 

63.4 
63.2 


10 

5 

2 

2 
7 


II 


62.5 
61.4 
60.0  '* 

58.3  '' 
56.2  '' 


53.8 

48.4 

45.5 
42.5 


24 

26 
28 
29 
30 
30 


30 
28 
26 


39.5 
36.5 
33.7 

311 

28.8  ^3 
20 

26.8 

25.2 

24.0 

23.3 
23.0 


16 
12 

7 

3 

2 


23.2 

23.9 

250 
26.5 

28.3 

30.3 
32.4 
34.6 
36.8 
38.8 

40.6 
42.2 

43.4 


7 
II 

15 
18 

20 

21 
22 
22 
20 
18 

16 
12 


1. 168      -0.604 
4".355     54".73 


DVofD^a  I      -0.01  -K>.03 

D#tf,  Dm^    I      40.3  -KJ.5 

19 13 20 


y  Txiangoll. 
Mag.  4. 1 


Right 
Aaccnsion. 


Declina- 
tion N. 


h 

2 


m 
12 


8.47 

8.35 
8.21 

8.05 

7.88 

7.72 

7.57 
7.44 
7.35 
7.30 

7.29 

7-34 

7.44 

7.59 
7.80 

8.05 

8.34 
8.67 

9.02 
9.38 

9.75 
0.12 

0.48 

0.83 

1.15 

1-45 
1.72 

1.95 

2.15 
2.32 

2.45 

2.54 
2.60 

2.63 

2.62 

2.57 
2.49 

2.39 


12 

14 
16 

17 
16 

15 

13 

9 

5 
I 

5 
10 

21 
25 

29 
33 
35 
36 
37 

37 
36 

35 
32 
30 

27 

23 
20 

17 
13 

9 
6 

3 
I 

5 

8 
10 


-f  33  26 


// 


56.4 

56.5 

56.3 
55.8 

55.1 

54.2 
53.1 

519 
50.6 

49.4 

48.2 
47.1 

46.3 
45.7 
45.4 

45.4 

45.7 

46.3 
47.2 

48.4 

49.8 

51.4 
53.2 

55.1 
57.1 

59.1 
61. 1 

63.1 

65.0 

66.8 

68.5 
70.0 
71.4 
72.6 
73.6 

74-3 
74.8 
750 


I 

2 

5 
7 
9 

II 
12 

13 
12 

12 

II 
8 
6 

3 
o 

3 
6 

9 
12 

14 

16 
18 

19 
20 

20 

20 
20 

19 
18 

17 

15 

H 
12 

10 
7 

5 

2 


67  Oeti. 

Mag.  5.7 


Right 
Ascension. 


h 

2 


m 
12 


10 

12 


S 
39.08 
38.98 
38.86 

38.73    \\ 
38.60   *3 

13 

38.47 

38.35 
38.25 

38.17 
38.13 


12 

10 

8 

4 
I 


1. 198 
8'.257 


•fo.660 
43".24 


-K).OI  -0.04 

■K).3  -fo.s 

[Bph  13I 


38.12 

38.15 
38.23 

38.35 
38.52 

38.73 
38.97 
39.24 
39.53 
39.84 


3 
8 

12 

17 
21 

24 
27 
29 
31 
32 


40.16 
40.47 

41.08  3^ 
41.36  ^« 


31 
31 


41.61 

41.83 
42.03 

42.20 
42.34 

42.44 

42.51 

42.55 

42.57 
42.56 

42.52 

42.45 
42.36 


25 

22 
20 

17 

14 
10 

7 

4 

2 


7 
9 


Declina- 
tions. 


-648 


0  Sridanl. 
Mag.  3.8 


n 


81.3 

82.1 
82.7 

83.2 

83.5 

83.6 

83.4 
83.0 

82.4 

81.5 

80.4 
79.1 
77.6 
75.9 
73.9 

71.8 

69.7 

67.5 
65.3 

63.2 
61.3 

59.5 
57.9 

56.6 

55.6 

54.9 
54.5 
54.4 
54.7 
55.2 

56.0 

56.9 
57.9 
59.0 

60.1 

61.2 
62.2 

63.1 


8 
6 

5 

3 
I 

2 

4 
6 

9 
II 

13 

15 

17 
20 

21 

21 
22 
22 
21 

19 

18 
16 

13 
10 

7 

4 
I 

3 

5 
8 

9 
10 

II 

II 

II 

10 
9 


Right 
Ascension. 


Declina- 
tion S. 


h 
2 


m 
13 


1.007 
38-.57I 


-0.120 
81  ".69 


0.00 

■K).3 


40.0I 


2542 
25.16 
24.89 
24.61 

24.33 


26 

27 
28 

28 
27 


25 
22 

19 


24.06 
23.81 

23.59 
23.40 
23.26   '^ 

23.18 
23.16 
23.20 

23.31 
23.48 


-51  54 


t$ 


64.2 
65.1  9 
655  \ 

65.4  ! 
64.7  7 

12 

63.5  ,^ 
61.8  '7 

^^  A   22 

59-0 

57.1 
54.2 


25 
29 

32 


4 
II 

17 
23 


23.71 

23.99 

24.32 
24.69 

25.09 

25.51 

25.94 
26.37 

26.78 

27.17 

27.52 

27.83 
28.09 

28.29 

28.44 

28.53 
28.56 

28.54 
28.46 

28.33 


28 

33 

37 
40 

42 

43 
43 
41 
39 
35 

31 
26 

20 

15 
9 

3 

2 

8 

13 
18 


21 


28.15 

27.94 
27.70  ^^ 


51.0 
47.7 
44.2 
40.6 

37.1 

33.6 

30.3 
27.2 

24.5 
22.2 

20.3 
18.9 
18.I 
17.8 
18.I 

19.0 
20.4 
22.3 
24.6 

27.1 


33 
35 
36 

35 
35 

33 
31 
27 
23 
19 

14 
8 

3 
3 
9 

14 

19 

23 

25 
28 


32.8  ^9 

^^•7  28 
38.5  ""^ 
41.0^5 

ai 

43-1 
44.8 '7 

46.1  '3 


I.62I  -1.276 

23*.99i     52".73 


-0.02 


■Ki,OT 
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Mean  Solar 
Date. 


Jan.   0.3 

10.3 
20.3 
302 

Feb.  9.2 

19.2 

Mar.  1.2 

II. I 

21. 1 

Apr.  lo.o 
20.0 
30.0 

May  1 0.0 
19.9 

29.9 

June  8.9 

18.9 

28.8 

July  8.8 

18.8 
28.7 
Aug.  T.y 
17.7 
27.7 

Sept.  6.6 
16.6 
26.6 

Oct.  6.6 
16.5 

26.5 
Nov.  5.5 

15.4 

254 
Dec.   5.4 

25.3 
35.3 


oceti. 
Var.  1.7-9.6 


Right 
Ascension. 


Sec  ^  ,Tan  <5 
Mean  Place 


b 

2 


m 
14 


s 

57.52 

57.42 

57.31 

57.19 
57.06 

56.93 
56.81 

56.70 

56.62 

56.58 

56.57 
56.60 

56.68 

56.80 

56.97 


o 
I 

2 

3 
3 

2 

X 

8 

4 
I 

3 
8 

12 

17 
20 


57.17 

5741  '^ 
57.68  '7 

57.97  '^ 

58.28  3' 
32 

58.60 
58.92 
59.23 
59.52 
59.80 


32 

31 
29 

28 

26 


60.06 
60.29 
60.48 
60.65 
60.79 


23 
19 
17 
14 

XI 


60.90 

60.97  7 

61.02  ^ 
61.04  ^ 

61.03  ' 


61.00 
60.94 
60.85 


6 
9 


Declina- 
tion S. 


-321 


tt 


I.CX52 

57'.o34 


0.00 
+0.3 


77.9 
78.7 

79.3 
79.8 
80.1 

80.3 
80.3 
80.1 

79.7 
79.0 

78.1 
77.0 

75.7 
74.1 
72.4 

70.5 
68.5 

66.4 

64.3 
62.3 

60.4 
58.6 
57.0 
55.6 
54.5 

53.7 
53.1 
52.9 
53.0 

53.3 

53.8 
54.5 
55.4 
56.3 
57.3 

58.3 
59.2 
60.0 


8 
6 

5 

3 

2 

o 

2 

4 
7 
9 

II 

13 
x6 

17 
19 

20 
21 
21 
20 

19 

18 
x6 

14 

XX 

8 

6 
2 
I 

3 

5 

7 

9 

9 
10 

10 

9 
8 


K  Fomaclt. 
Mag.  5.4 


Right 
Ascension. 


-0.059 


0.00 
+0.6 


h 
2 


m 
18 


34.42 

34.30 
34.16 

3400 
33.84 

33.69 
33.55 
33.42 
33.32 
33.25 

33.22 

33.24 
33.30 

33.41 
33.56 

33.76 
34.00 

34.27 
34.57 
34.89 


4 
6 

6 

5 

4 

3 
o 

7 
3 

2 

6 

II 

15 
20 

24 
27 
30 
32 

33 


33 
32 


35.22 

35.55 

35.87  ,^ 
36.18  ^' 

36.48  3^ 


36.75 

36.99 
37.20 

37.37 
37.51 

37.61 
37.68 

37.71 

37.71 
37.68 

37.62 

37.53 
3742 


27 

24 
21 

17 

14 
10 

7 

3 
o 

3 
6 

9 
II 


Declina- 
tion S. 


—  24  12 


// 


45.6 

46.5 
47.2 
47.6 
47.6 

47.2 

46.4 

45.3 

43.9 
42.2 

40.2 

37.9 

35.5 

32.9 
30.2 

27.4 
24.6 

21.9 

9.4 
7.1 

5.0 

3.3 

1.9 

0.9 
0.4 

0.3 
0.7 

1.5 
2.6 

4.1 
5.8 

7-7 
9.6 

21.5 
23.4 


9 

7 

4 
o 

4 

8 
II 

14 

17 
20 

23 

24 
26 

27 
28 

28 

27 

25 

23 
21 

17 

14 
10 

5 
I 

4 
8 

XI 

15 
17 

19 
19 
19 
19 
17 


S  Hydxi. 
Mag.  4.3 


Right 
Ascension. 


25.1 
26.6  '5 

27.8  ^^ 


1 .096        -0.450 
33V667     4o".94 


h        m 
2      20 

s 
4.62 

3.52  ^ 


-0.0 1 
40.3 


+0.02 
-K>.6 

[Bph  x|] 


2.95 
2.38 

1.83 
1.32 
0.87 
0.48 
0.17 

9.95 

9.83 
9.81 

9.89 
10.07 

0.36 

0.74 
1.20 

1.73 
2.32 

2.95 
3.60 

4.26 

4.90 

5.51 

6.07 
6.56 
6.96 

7.27 
7.48 

7.59 
7.59 
7.47 
7.25 
6.95 

6.56 
6.10 

5.58 


57 
57 
55 

51 

45 

39 

31 
22 

12 

2 

8 

18 

29 

38 
46 

53 
59 
63 

65 
66 

64 
61 

56 

49 
40 

31 
21 

II 

o 
12 
22 

30 
39 

46 

52 


Declina- 
tions. 


—  69  2 


tt 


91.6 
92.4 
92.6 
92.2 
91.2 


8 

2 

4 

ID 
15 


21 
25 


89.7 
87.6 

85.1 
82.2  '9 
79.0  ^^ 

35 
75.5 

71.8^7 

68.0  3» 

64.2 

60.5 


56.9 
53.5 
50.4 
47.7 
45.5 

43.8 

42.7 
42.1 

42.1 

42.8 

44.0 

45.8 
48.0 

50.7 
53.7 


38 

37 
36 


34 

31 

27 
22 

17 

II 
6 
o 

7 
12 

18 
22 

27 
30 
31 

56.8 

60.0^^ 

^3-'  20 
66.0  ^l 

68.6  ^^ 
22 


70.8 

72.5 
73.7 


17 
12 


I  Cassiopeia. 
Mag.  4.6 


Right 
Ascenmon. 


2.797         -2.612 
1 1  ■.784     78".20 


h 

2 


m 
21 


53*18 

52.81 

52.39 
51.95 
51.50 


37 
42 

44 
45 
44 


51.06 
50.65 
50.29 
50.01 
49.82  '9 


41 
36 

28 


49.73 

49.75 
49.87 

50.10 
50.44 

50.87 

51.39 

51.97 
52.60 

53.27 

53.95 
54.64 
55.32 
55.98 
56.60 


12 

23 
34 
43 

52 

58 

63 

67 
68 

69 
68 
66 
62 

58 


52 
46 
40 


57.18 
57.70 
58.16 

58.56  ^, 

58.88  3^ 
24 

59.12 

59.28 

59.36 

59.35 
59.26 


16 
8 


9 
18 


-0.04 
-K).3 


+O.X4 

40.6 


59.08 
58.82 

58.50 


26 
32 


Declina- 
tioo  N. 


+67    O 


«« 


63.9 
65.0 

65.6 

65.7 
65.2 


II 
6 

I 

5 
10 


64.2 
62.8  '^ 
60.9^9 

58.7 
56.3 


53.8 

51.3 
48.9 

46.6 

44.6 

43.0 
41.7 
40.8 
40.4 

40.5 

41.0 
42.0 

43.4 
45.2 

47.3 

49.8 

52.5 

55.4 

58.5 
61.7 


22 

24 
25 


25 

24 

23 
20 

16 

13 

9 

4 
I 

5 

10 

14 
18 

21 
25 

27 
29 

3» 
32 

33 
65.0 
68.2  3^ 
71.2  3^ 

74.1  \l 
76.8  '7 

23 

81.0  "9 
82.4  '^ 


2.561      +2.358 
52«.898    43".i9 


40.04 
40.3 


-0.13 

40.6 
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FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


Men  Solar 
Date. 


Jan.   0.3 

10.3 
20.3 
30.2 

Feb.  9.2 

19.2 

Mar.  1.2 

II. I 

21. 1 

Apr.  10. 1 
20.0 
30.0 

May  1 0.0 
19.9 

29.9 

June  8.9 

18.9 

28.8 

July  8.8 

18.8 
28.8 

Aug.  7^7 
17.7 
27.7 

Sept.  6.6 
16.6 
26.6 

Oct.  6.6 
16.5 

26.5 
Nov.  5.5 

15.5 

Dec.  5.4 

154 
253 
35-3 


Sec^.Tan^ 
If  ean  Place 


DVa»  Data 


^'Ccti. 

Mag.  4.3 


Right 


h       m 
2      23 


s 

32.31 
32.22 

32.11 

3 1  98 
31.85 

31.72 
31.60 

31.49 
31.40 

31.35 

31.34 
31.37 
31.44 
31.56 

31.73 


9 
II 

13 
13 
13 

12 
II 

9 

5 
I 

3 

7 
12 

17 
21 


Declina- 
tion N. 


-1-84 


// 


3^-94  ,^ 
32.18  »♦ 

27 

32.45  ^; 

32.75  ^ 
33.06  3' 
32 

33.38 
33.70 
34.02 
34.32 
34.61 


32 
32 
30 
29 
26 


34.87 
35.11 
35.32 
35.50 
35.66 

35-78 
35.87 
35.94 

35-97 
35.97 


24 
21 

18 

16 

12 

9 

7 

3 
o 


35.95  _ 
35.90  \ 
35.82    « 


9.8 

9-3 

8.8 

8.3 
7.8 

7.4 
7.0 

6.7 
6.6 

6.7 

6.9 

7.3 
8.0 

8.9 

20.0 

21.3 
22.7 

24.3 
26.0 

27.8 

29.6 

31.4 
33.1 
34.6 
36.0 

37.3 
38.3 
39.1 
39.6 

39.9 

40.0 
40.0 
39.8 
39.5 
39.1 

38.7 
38.2 

37.6 


5 
5 
5 
5 
4 

4 

3 
I 

I 

2 

4 

7 

9 
I 

3 

4 
6 

7 
8 

8 

8 

7 
5 

4 
3 

10 
8 

5 

3 
I 


3 

4 

4 

5 
6 


1. 010 
3i*.872 


40.142 
14^.27 


0.00 
40.3 


-0.0 1 

40.6 


<y  Ceti. 
Mag.  4.8 


Right 
Ascension. 


h       m 
2      27 

s 

58.43 

58.33 
58.21 

58.07 
57.92 

57.77 
57.64 
57.52 
57.42 
57.35 


o 

2 

4 
5 
5 

3 

2 

o 

7 
3 


57.32 
57.33 
57.39 
57.49 
57.64 


I 

6 

10 

15 

19 

57.83  ,, 
58.06  ^^ 

58.32  % 
58.60  ^® 

58.91  ^' 

32 

59.23 

59.55  ^' 
59.86  3' 

60.16  3° 

60.45  ^^ 

27 

24 
21 

18 

15 
II 

8 

5 
2 

I 


60.72 
60.96 
61.17 

61.35 
61.50 

61.61 
61.69 
61.74 
61.76 

61.75 

61.71 
61.65 
61.56 


6 
9 


Declina- 
tion S. 


86  H.  Cassiopeto. 
Mag.  5.3 


-1537 


tt 


34.7 
35.7 
36.4 
36.9 
37.1 

37.0 
36.6 

35.9 

34.9 
33.6 


10 

7 

5 

2 

I 

4 

7 
10 

13 
15 


18 
20 
22 


32.1 

30.3 
28.3 

26.1 

23.8  ^3 
24 

21.4 

18.9  '5 
16.5  ^^ 
14.I  '^ 

11.8^3 
20 

9.8 
8.0 

6.5 
5.3 
4.5 

4.1 
4.1 

4.5 
5.2 
6.2 


18 

15 
12 

8 

4 

o 

4 

7 
10 

12 


7-4 
8.8  '1 

10.4 
12.0 
13-6 


16 
16 

15 


15.1 
16.4 

17.5 


13 
II 


1.038  -0.280 

57'.750     33".07 


0.00  +0.01 

40.3  40.6 

(Bph  13] 


V  Ceti. 
Mag.  5.0 


Right 
Ascension. 


h   xn 
2   29 


s 
44.58 
44.09 

43-54 

42.94 
42.32 

41.72 
41.16 
40.67 

40.27 
39.98 

39.82 
39.80 

3992 
40.18 

40.57 

41.08 
41.70 

42.41  „ 
44.01  ^ 


49 

55 
60 

62 

60 

56 

49 
40 

29 
16 


2 
12 
26 

39 
51 

62 
71 


Declina- 
tion N. 


+  72  26 


44.87 

45.74 
46.60 

47.44 
48.24 

48.98 
49.66 
50.26 
50.78 
51.21 

51.53 
51.74 
51.85 

51.84 
51.71 

51.47 

51.13 
50.70 


86 

87 
86 

84 
80 

74 

68 
60 
52 
43 
32 

21 

II 

I 

13 
24 

34 
43 


40.3 

41.7 
42.6 

42.9 
42.6 

41.7 
40.3 
38.5 
36.3 
33.9 


14 
9 
3 
3 
9 

14 
18 

22 

24 
26 


31.3 
28.6  ^7 

25.9  '' 

23.4 
21.2 


25 
22 

J9 


19.3 
17.7 

16.6 
15.9 

15-7 

16.0 
16.7 
17.9 
19.6 
21.6 


16 
II 

7 

2 

3 

7 
12 

17 
20 

24 


27 
30 


24.0 
26.7 

29.7 
32.8  3' 

36.1  ^^ 
33 

42.8  2^ 
46.1  33 

49.2 
52.1 


31 
29 

26 


54-7 

56.9 
58.6 


22 

17 


Right 
Ascension. 


3.315 
44'.075 


+3161 
i9".oo 


h       m 
2      31 

8*89 
8.80 
8.69 

8.57 
8.44 


8.30 
8.17 
8.06 

7.97 
7.91 

7.89 
7.91 

7.98 
8.09 
8.24 


9 
II 

12 

13 
14 


13 
II 

9 
6 

2 

2 

7 
II 

15 
20 

8.44 

8.68  ^1 

8^-  26 
•94  __ 

9.23    ^ 
^i 

9.54  ;, 
32 

19.86 

20.18  3^ 

20.49  ^^ 

20.79  3° 

21.08  '9 

27 

21.35 

21.59  !^ 
21.80 
21.99 
22.15 


+0.05 
+0.3 


-0.17 


22.28 
22.38 
22.44 
22.48 
22.49 

22.47 

22.43 
22.36 


21 

19 
16 

13 


10 
6 

4 
I 

2 

4 
7 


Declina- 
tion N. 


+     5    12 


56.0 

55.4 
54.8 

54.3 
53.9 

53.5 

53-2 
53-1 
531 
53-3 

53.7 
54.3 
55-1 
56.1 

57.4 

58.8 
60.4 
62.1 

63.9 
65.7 

67.5 

69.3 

70.9 
72.4 

73.7 

74.8 

75.7 

76.3 

76.7 
76.9 

76.8 
76.6 
76.2 

75.7 
75.1 

74.5 
73.9 
73.3 


6 
6 

5 

4 

4 

3 
I 

o 


6 
8 
o 

3 

4 

6 

7 
8 

8 

8 

8 
6 

5 

3 
I 

9 
6 

4 

2 

I 


4 

5 
6 

6 

6 
6 


1.004       40.091 
I8V386    51  ".1 2 


0.00 


-0,01 
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FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


Mean  Solar 
Date. 


Jan.   0.3 

10.3 
20.3 
30.2 

Feb.  9.2 

19.2 

Mar.   1.2 

II. I 

21. 1 

Apr.  1 0.1 
20.0 
30.0 

May  1 0.0 
19.9 

29.9 

June  8.9 

18.9 

28.8 

July  8.8 

18.8 
28.8 
Aug.  T.7 
17.7 
27.7 

Sept.  6.6 
16.6 
26.6 

Oct.  6.6 
16.5 

26.5 

Nov.  5.5 

15.5 

25.4 
Dec.   5.4 

15.4 
253 
35-3 


Sec  «,  Tan  d 
Mean  Place 


D'^  a,  Dm  a 


/i  Hydii. 
Mag.  5.3 


Risht 

Ascension. 


h       xn 

2    33 


35-21 
34.05 
32.83 

31.59 
30.36 

29.17 
28.05 
27.03 
26.14 
25.40 

24.82 
24.42 
24.21 
24.20 

24.38 

24.75 

25.31 
26.04 

26.92 

27.92 

29.02 

30.18 

31.36 

32.54 
33.68 

34.73 
35.66 

36.44 
37.05 
37.45 

37.63 

37.59 

37.33 
36.86 

36.19 

35-34 
34.35 
33-24 


.16 

122 
124 
123 
119 

112 

102 

89 

74 

58 

40 

21 

I 

18 

37 

56 

73 
88 

00 

10 

16 
18 
18 

14 
05 

93 

78 
61 

40 

18 

4 
26 

47 
67 
85 

99 
III 


Declina- 
tion S. 


-7928 


// 


93.9 
94.7 
94.9 
94.5 
93.5 


8 
2 

4 
10 

15 


21 

25 
29 


92.0 

89.9 

87.4 

84.5  ,, 

81.2  ^^ 

35 

777 
74.1 
70.3 
66.5 
62.8 


36 
38 
38 

37 
36 


59.2 
55.9 

52.9 
50.2 

48.0 

46.4 

45.3 

44.7 
44.8 

45.5 

46.8 
48.6 

50.9 
53.5 
56.5 

59.7 
62.9 

66.1 

69.1 

71.7 

73.9 

75-7 
76.9 


33 
30 

27 
22 

16 

II 
6 
I 

7 
13 

18 

23 
26 

30 

32 

32 

32 

30 
26 

22 

18 
12 


5.481 
29".  1 24 


-5389 
8o".83 


-0.09 


+0.28 

•K).6 


y  Ailetis. 
Mag.  5.4 


Right 
Ascension. 


h   xn 

2  33 

8 
52.82 

52.73 
52.61 

52.47 
52.33 


52.18 
52.04 

51.92 
51.82 

51.76 

51.74 
51.76 

51.83 

51.95 
52.12 


9 
12 

14 
14 
15 


14 
12 

10 

6 

2 

2 

7 
12 

17 
21 


25 
29 


52.33 
52.58 
52.87 

53.18  ^; 
53.51  ^^ 


53.85 
54.19 
54.52 

54.84 
55.15 

55.44 
55.70 

55.93 
56.13 
56.31 

56.45 
56.56 
56.64 
56.69 

56.71 

56.70 
56.65 
56.57 


34 

34 
33 
32 

31 
29 

26 

23 
20 

18 
14 

II 

8 

5 
2 

I 

5 
8 


Declina- 
tion N. 


+  21  35 


// 


8.6 
8.4 
8.1 

7^7 
7.2 

6.5 
5.8 

5.1 
4.4 
3.8 

3.3 
2.9 

2.7 
2.7 

3.0 

3.5 
4.3 
5.3 
6.5 
7.9 

19.4 
21.0 
22.6 

24.3 
25.9 

27.4 
28.9 

30.3 

31.5 
32.6 

33.5 
34.3 
34.9 
35.4 
35.7 

35.9 
36.0 

35.9 


2 

3 
4 
5 

7 

7 

7 

7 
6 

5 

4 

2 

o 

3 
5 

8 
10 
12 

14 
15 

16 
16 

17 
16 

15 

15 

14 
12 

II 
9 

8 
6 

5 

3 
2 

I 
I 


1.075 
52'.400 


+0.396 
8".62 


40.0I 
+0.3 


-0.02 
+0.6 

lEph  13A 


Mag.  4.0 


Richt 
Ascension. 


h 
2 

!88 

.79 

.68 

.55 
.42 

.29 
.16 
.04 

0.95 
0.89 

0.86 
0.87 

0.93 
1.04 

1. 19 

1.38 
1.61 
1.87 

2.15 
2.45 

2.76 
3.08 

3.39 
3.69 
3.98 

4.25 

4.49 
4.70 

4.89 
5.05 

5.18 
5.28 

5.35 
5.39 
5.40 

5.38 

5.33 
5.26 


m 

35 


9 
II 

13 
13 
13 

13 
12 

9 
6 

3 

I 

6 

II 

15 
19 

23 
26 

28 
30 
31 

32 
31 

30 
29 

27 

24 
21 

19 
16 

13 

10 

7 

4 
I 

2 

5 
7 


Declina- 
tion S. 


—    02 


/» 


43.0 

43.7 
44.3 
44.8 
45.2 

45.5 
45.6 

45.5 
45.3 
44.8 


7 
6 

5 
4 
3 

X 

I 

2 

5 
7 


9 
II 


44.1 

43.2 
42.1 
40.8  '3 

IS 

39.3    ^ 


37.6 

35.8 

33.9 

31.9 
30.0 

28.1 
26.3 
24.7 

23.3 
22.1 

21.2 
20.5 
20.1 
20.0 
20.1 

20.5 
21. 1 
21.8 
22.6 

23.4 

24.3 
25.1 
25.9 


17 

18 

19 
20 

19 
19 

18 
16 

14 
12 

9 

7 

4 
I 

I 

4 

6 

7 
8 

8 
9 

8 
8 


1. 000         -O.OOI 
i".3i5     46".27 


0.00 
+0.3 


0.00 

40.6 


£  Hydzl. 
Mag.  4.3 


Right 


Declina- 
tion & 


h       m 
2      38 


-6837 


778 
7.27 

6.72 

6.15 

5.58 

5.02 

4.49 
4.01 

3.59 
3.24 


// 


51 
55 
57 
57 
56 

53 
48 
42 
35 
27 


2.97 
2.80  '7 

7 


2.73 
2.76 

2.89 

3.13 
3.46 
3.87 
4.36 
4.92 

5.52 
6.15 
6.80 

7.44 
8.05 


3 
13 
24 

33 
41 
49 
56 
60 

63 

65 

64 
61 

57 


51 
43 
35 


8.62 

9.13 
9.56 

9.91 

20.16  ^5 

15 

20.31 

20.35 
20.29 
20.12 

19.85 


4 
6 

17 
27 
35 


19.50 
19.08  ^^ 

18.59  ^^ 


94.7 

95-7 
96.2 

96.1 
95.4 


10 

5 
I 

7 
13 


iS 

23 
27 


94.1 

92.3 
90.0 

87.3 

84.2  ^' 

34 

80.8 

77-3  % 

73.6 

69.8^^ 

66.1  ^7 

37 
62.4 

58.9  ^^ 
55.7 
52.9 
50.5 


32 
28 


24 
19 


48.6 
47.2 
46.4 
46.2 
46.7 


14 
8 

2 

5 
10 


^7-7  ,6 
49.3 ,, 

56.8  '^ 

^      32 

60.0 


32 
32 
3f 

2^ 

2^ 


74.6 
76.6  '' 
78.0  ' 


63.2 
66.4 
69.4 
72.2 


2.746       -2.557 
i4".8o7    82^.58 


-0.04 
•♦0.3 


-KJ.I3 
-K>.6 
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FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


Kno  Solar 
Date 


Jan.  0.3 

10.3 
20.3 

30.3 

Feb.  9.2 

19.2 

Mar.  1.2 

II. I 

21. 1 

31.1 

Apr.  1 0.1 
20.0 
30.0 

May  lo.o 
20.0 

29.9 

June  8.9 
18.9 
28.8 

July  8.8 

18.8 

28.8 

Aug.  T,7 

17.7 
27.7 

Sept.  6.7 
16.6 
26.6 

Oct.  6.6 

26.5 
^ov.  5.5 

155 

TV    25.4 
Dec  5.4 

15.4 
254 
35-3 


SK^,Tantf 
Mean  Place 


iy#a,D«a 


6^  Penei. 
Mag.  4.2 


Right 
Ascension. 


h        m 
2      38 


• 

5-43 

527 

5.07 

4.85 
4.61 

4.38 
4.16 

3.96 
380 

3.69 

3.64 
3.65 

3.73 
3.88 

4.09 

436 
4.69 
5.06 

5.47 
590 


16 
20 
22 

24 
23 

22 
20 
16 
II 

5 

I 
8 

15 
21 

27 

33 
37 
41 
43 
44 

6.34 
6.79  ^5 

7.68  ^t 
8.09 


8.47 
8.83 

9.15 

9.43 
9.67 

19.86 
20.01 
20.12 
20.18 
20.18 

20.14 
20.05 
19.91 


41 
38 


36 
32 
28 

24 
19 

15 
II 

6 
o 

4 

9 
14 


Declina- 
tion N. 


+  4851 


y  Ccti  seq, 
Mag.  3.7 


Right 
Ascension. 


II 


57.5 
58.2 

58.6 

58.6 

58.1 

57.3 
56.1 

54.7 
53.1 

51-3 

49.5 

477 
46.0 

44-5 
43.2 

42.2 
41.6 

41 -3 
41.4 

41.8 


7 

4 
o 

5 
8 


4 
6 

8 

8 

8 

7 

5 

3 
o 

6 

3 
I 

4 
8 


II 

14 


42.6 
43.7 

45-1 
46.8  ^7 

48.7  ^^ 
21 

50.8 
^^  ^  22 
53-0 

55.4  \\ 

57.8  ^^ 

60.2  ^^ 
24 

62.6 
64.9 
67.1 
69.2 
71.0 


23 
22 

21 

18 

16 


72.6 

73-9 
74-9 


13 
10 


1.520      +1.145 

15V027     4o".32 


+0.02 
40.3 


-0.06 
+0.6 


h        m 
2      38 


48.01 
47.92 
47.81 
47.69 
47.56 

47.42 
47.29 

47.17 
47.07 

47.01 

46.98 
47.00 
47.06 
47.16 
47.30 

47.49 
47.72 
47.98 
48.26 
48.56 

48.88 
49.20 

49.51 
49.81 

50.10 


9 
II 

12 

13 
14 

13 
12 

10 

6 

3 

2 

6 

10 

14 
19 

23 
26 

28 

30 
32 

32 

31 
30 

29 

27 

50.37  .^ 
50.62  ^5 

50.84 

51.03 
51.19 


22 


19 
16 

13 


51.32 
51.43 
51.51 
51.55 
51.56 

51.55 
51.51 
51-44 


II 

8 

4 
I 


4 
7 


Declina- 
tion N. 


-f     2  52 


// 


5.2 
4.5 
3.9 
3.4 
3.0 

2.7 

2.5 

2.5 
2.6 

2.9 

3.4 
4.1 

5.0 

6.1 
7.5 

19.0 
20.6 
22.4 

24.3 
26.2 

28.0 
29.7 

31.3 
32.8 

34.1 

35.1 
35.8 

36.3 
36.6 

36.6 

36.4 
36.0 

35.4 
I  34.8 

34.1 

33.3 
32.6 

31.9 


7 
6 

5 
4 
3 

2 
o 
I 

3 
5 

7 

9 
I 

4 

5 

6 
8 

9 

9 
8 

7 
6 

5 

3 
o 

7 

5 

3 
o 

2 

4 
6 

6 

7 
8 

7 
7 


1. 001 
47*453 


+0.050 
io".89 


O.OD 
■K>.3 


0.00 
40.6 

[Eph  X3l 


n  Ccti. 
Mag.  4.4 


Right 
Ascension. 


m 


2    39 

59^58 
59.48 
59.36 
59.22 
59.08 

58.93 

58.79 
58.66 

58.55 
58.47 


58.43 
58.43 
58.48 

58.57 
58.71 

58.89 

59.11 
59.36 
59.64 
59.94 


o 

2 

4 

4 
5 

4 

3 
I 

8 

4 


5 

9 

14 
18 

22 

25 
28 

30 
31 


32 


60.25 

60.57 

60.88  ^' 

61.19^' 

61.48  ^9 
27 

61.75 
62.00  ^^ 

62.22 

62.41 

62.57 


22 

19 
16 


62.70 
62.79 
62.85 
62.89 
62.89 

62.86 
62.80 
62.72 


13 

9 
6 

4 
o 

3 

6 
8 


Declina- 
tion S. 


-14  13 


If 


36.6 

37.7 
38.5 
39.0 

39.2 

39.2 
38.9 
38.3 
37.4 
36.3 

34.9 
33.2 

31.3 
29.2 

27.0 


II 
8 

5 

2 

o 

3 
6 

9 

II 

14 

17 

19 
21 

22 
24 


24 


24.6 
22.2 
19.8  ^^ 

17.4  ^^ 
I5.I 


23 
21 


13.0 
II. 2 

9.7 

8.5 
7.6 

7.1 
7.0 

7.3 
7.9 

8.8 

1 0.0 
11.4 
12.9 

14.5 
16.1 

17.6 
18.9 
20.1 


18 

15 
12 

9 
5 

I 

3 
6 

9 
12 

14 

15 
16 

16 
15 

13 
12 


1.032   -0.254 
58".854  35".87 


0.00 
■K).3 


+0.01 
40.6 


/i  CeU. 
Mag.  4.4 


Right 
Ascension. 


h       m 


2      40 

s 
14.72 

14-63 

9 

1452 

I   1 

T  0 

14.40 

1  * 

14.27 

13 

14 

14.13 

14.00 

13 

13.88 

12 

13.78 

10 

13.72 

3 

13.69 

1 

13.70 

1 
6 

13.76 

13.87 

1  i 

14.02 

15 

20 

14.22 

14.45 

23 
26 

14.71 

*  v» 

15.00 

29 

15.31 

31 

32 

15.63 

15.95 

32 

16.27 

32 

16.58 

3* 

16.88 

30 

27 

17.15 

17.40 

25 

17.63 

^h 

17.83 

20 

18.00 

*7 

14 

18.14 

18.25 

II 
8 

18.33 

18.38 

5 

18.40 

2 
I 

18.39 

18.35 

4 
6 

18.29 

Declina- 
tion N. 


+   9  44 


// 


57-3 
56.9 
56.4 
55-9 
55.4 

550 
54.6 
54.3 
54.1 
54.1 

54.2 

54-5 
55.0 

55.8 
56.8 

57.9 
59.2 
60.7 
62.3 
64.0 

65.7 

67.4 
69.0 

70.5 
71.9 

73.1 
74-1 
75.0 
75.6 
76.0 

76.2 
76.2 
76.0 
75.8 
75.5 

75.1 
74.6 

74-1 


4 

5 
5 
5 
4 

4 

3 

2 

o 
I 

3 

5 
8 

o 

I 

3 

5 
6 

7 
7 

7 
6 

5 

4 

2 

10 

9. 
6 

4 
2 

o 

2 

2 

3 
4 

5 
5 


1.015       40.172 
14'.  196    5o".84 


0.00 


-o.oi 


310 


APPARENT  PLACES  OF  STARS,  1913. 


FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


Mean  Solar 
Date. 


Jan.   0.3 

10.3 
20.3 

30.3 

Feb.   9.2 

19.2 

Mar.  1.2 

II. I 

21. 1 

311 

Apr.  1 0.1 
20.0 
30.0 

May  1 0.0 
20.0 

29.9 

June  8.9 

18.9 

28.8 

July  8.8 

18.8 

28.8 

Aug.  7,7 

177 
27.7 

Sept.  6.7 
16.6 
26.6 

Oct.  6.6 
16.5 

26.5 
Nov.  5.5 

15.5 

25.4 
Dec.  5.4 

154 
25-4 
35.3 


rf  Persei. 
Mag.  3.9 


Right 
Ascension. 


h       m 

2    44 


Sec  *,  Tan  6 
Mean  Place 


s 
2I.OO 

20.81 

20.57 
20.30 

20.01 

19.72 

19.45 
19.20 

19.00 

18.85 

18.77 

18.77 
18.84 

18.99 

19.22 

19.52 
19.88 
20.29 
20.74 
21.22 


19 

24 

27 
29 

29 

27 

25 
20 

15 
8 

o 

7 

15 
23 

30 

36 
41 

45 
48 

50 
21.72 
22.23  ^' 
22.74  " 

23.23 
23.70 


51 
49 
47 
45 


24.15 
24.56 
24.93 
25.25 
25.53 

25.76 

25.94 
26.06 

26.12 

26.12 

26.07 
25.96 

2579 


41 
37 
32 
28 

23 

18 

12 

6 

o 

5 

II 
17 


Declina- 
tion N. 


+  5532 


// 


10 
6 
I 

3 
7 

12 
15 


25.3 
26.3 

26.9 

27.0 

26.7 

26.0 
24.8 

23.3 
21.6  '7 

19.6  "^ 
21 

21 
20 
18 
16 

14 

10 
6 

2 
I 

5 

9 

13 
16 

18 

21 

23 

25 
26 

27 
27 

26 

25 
24 


17.5 

15.4 

13.4 
II.6 

1 0.0 
8.6 

7.0 
6.8 
6.9 

7.4 

8.3 

9.6 

II. 2 

13.0 

15.1 
17.4 

19.9 

22.5 

25.2 

27.9 

30.5 
33.0 

35-4  ,, 

37.6  ^' 
20 


39.6 
41.2 
42.4 


16 
12 


D'^  a,  Dm  a 
D^  d,  Dm  <$ 


1.767 
2or5i4 


+1.457 
6".75 


40.03 
+0.3 


-0.07 
+0.7 


41  Azietis. 
Mag.  3.7 


Risht 

Ascension. 


h       m 

2    44 


8 
52.00 

51.90 
51.78 
51.64 

51.49 


10 
12 

14 

15 
16 


51.33    ,, 

51.18  '5 
51.04  '^ 

50.93 
50.85 


50.82 
50.83 
50.89 
51.00 

51.17 

51.38 
51.63 
51.92 
52.24 

52.57 


II 

8 

3 

I 
6 

II 

17 
21 

25 
29 
32 

33 
35 


35 


52.92 

53.27 
53.62  ^5 

53.96  ^^ 
54.28  ^^ 


31 

28 

25 
22 

19 
16 

55.69  ,. 

55.82  '3 

10 

55.92  ' 

55.98 
56.01 


54.59 

54.87 
55.12 

55.34 
55.53 


6 
3 


56.00 
55.96 
55.89 


4 
7 


Declina- 
tion N. 


+  2654 


t$ 


21.0 
21.0 
20.8 
20.5 
20.1 

19-5 
18.7 

17.8 

16.9 

16.1 

15.3 
14.6 

14.1 
13.8 
13.7 

13.9 

14-3 
15.0 

15.9 
17.0 

18.3 
19.8 

21.3 
22.9 

24.5 

26.2 
27.8 

29.3 

30.7 
32.0 

33.2 

34.3 
35.2 
36.0 
36.6 

37.1 
37.4 
37.6 


o 

2 

3 

4 
6 

8 
9 

9 
8 

8 

7 

5 

3 
I 

2 

4 

7 

9 
I 

3 

5 

5 
6 

6 
7 

6 

5 
4 

3 

2 


II 

9 

8 

6 
5 

3 
2 


ft  Fomacis. 
Mag.  4.5 


Right 
Ascension. 


h       m 

2    45 

s 
28.01 

27.87 

27.71 

27.53 
27.34 

27.15 
26.97 

26.80 

26.65 

26.54 


26.47 
26.45 

26.47 

26.54 

26.66 


2 
2 

7 
12 

17 


22 
26 


26,83 
27.05 

27.31  ^^ 
27.60  ^ 

27.91  ^' 

33 

28.24 
28.58  ^ 

28.92  3^ 
29.26  ^^ 
29.58  ^^ 


1. 121 
5i"-533 


+0.507 
9".3i 


40.0I  -0.03 

+0.3  +0.7 

lEph  13I 


29.88 

30.15 

30.39 
30.60 

30.77 

30.90 

30.99 
31.04 

31.05 
31.03 

30.97 
30.88 

30.75 


30 

27 

24 
21 

17 
13 

9 

5 
I 

2 

6 


13 


Declina- 
tion S. 


-3245 


$1 


80.8 
82.1 
83.0 

83.5 
83.5 

83.1 
82.2 
81.0 

79.4 
77.4 

75.1 
72.6 

69.8 

66.9 

63.9 


13 

9 

5 
o 

4 

9 
12 

16 

20 

23 

25 
28 

29 
30 
31 


31 


60.8 
57.7 

54.8 !! 
52.0 

49.5 


28 

25 
22 


47.3 

45.4 
44.0 

43.1 
42.7 

42.7 

43.2 
44.2 

45.7 
47.5 

49.6 
51.9 
54.3 
56.7 
59.0 

61. 1 
63.0 

645 


»9 

14 

9 

4 
o 

5 

ID 

15 
18 
21 

23 

24 

24 

23 
21 

19 
15 


(T  Arietis. 
Mag.  5.5 


Right 
Ascension. 


h       m 
2     46 


41.72 
41.64 

41.53 
41,41 

41.27 

41.12 
40.98 
40.86 
40.76 
40.69 

40.65 
40.66 

40.72 
40.82 
40.97 


8 
II 
12 

14 
15 

14 
12 

10 

7 

4 

I 

6 

10 

15 
19 


23 


41.16 

"^'•39  ,, 
41.66  ^7 

41.96  3^ 
42.27 


31 
32 


1. 189      -0.644. 

26V968     75  ".34 


-0.01 
+0.3 


+0.03 
+0.7 


42.59 
42.92 

43.24 
43-56  ^^ 
43.86  3^ 


33 
32 
32 


44.14 

44.40 
44.64 

44.85 
45.03 

45.18 
45.30 
45.39 
45.45 
45.48 

45.47 
45.43 
45.37 


28 

26 

24 
21 

18 
15 

12 

9 
6 

3 
I 

4 
6 


Dedma- 

tkm  N. 


+  1443 


f* 


34.7 

34.4 
34.0 

33.6 
33.1 

32.6 

32-1 
31.6 
31.2 
31.0 

30.9 
30.9 
311 

31.5 
32.1 

32.9 
34-0 

35.2 
36.6 

38.1 

39.7 
41.3 
42.9 
44.4 
45.9 

47.2 
48.4 

49.4 
50.2 

50.9 

51.4 

51.7 

51.9 

51.9 
51.8 

51.7 
51.5 
51.1 


3 

4 
4 
5 
5 

5 
5 

4 

2 

I 

o 

2 

4 
6 

8 

I 

2 

4 

5 
6 

6 
6 

5 
5 

3 

2 
o 
8 
7 
5 

3 

2 

o 
I 
I 

2 
4 


1.034       +0.263 
4 1  ■.196    26".58 


0.00 


-0.0 1 

+0.7 


APPAKENT  PLACES  OF  STABS,  1913. 
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FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


Mean  Solar 
Date. 


Jan.  0.3 
10.3 
20.3 

30.3 
Feb.  9.2 

19.2 

Mar.  1.2 

II. I 

21. 1 

311 

Apr.  10. 1 
20.0 
30.0 

May  1 0.0 
20.0 

29.9 

June  8.9 

18.9 

28.8 

July  8.8 

18.8 
28.8 
Aug.  j,j 
17.7 
27.7 

Sept.  6.7 
16.6 
26.6 

Oct.  6.6 
16.5 

26.5 
Nov.  5.5 

254 
Dec.  5.4 

154 
254 
35-3 


Sec*,Tan5 
Mean  Place 


DV  a,  Dm  a 


r'  Bridanl. 
Mag.  4.8 


Right 
Ascension. 


h   m 
2   47 


8 
6.31 
6.20 
6.07 
592 
5.76 

5.60 

5.44 

5.17 
5.08 

503 
502 

5.05 
513 
5.25 

5.42 

5.63 
5.88 
6.16 
6.46 

6.77 
7.09 
7.42 

7.73 
8.03 

8.31 

8.57 
8.80 

9.00 

9.16 

9.29 

9.39 
9.46 

9.49 
9.49 

9.45 
9.39 
9.30 


II 

13 

15 
16 

16 

16 

15 
12 

9 

5 

I 

3 

8 

12 

21 

28 

30 
31 

32 
33 
31 
30 
28 

26 

23 
20 

16 
13 

10 

7 

3 
o 

4 

6 
9 


Declina- 
tion S. 


o         t 

-21  21 


It 


45.8 
46.9 

47.8 

48.4 

48.6 

48.4 

47.9 
47.1 

46.0 

44.5 

42.7 
40.7 

38.5 
36.1 

33.5 


II 

9 
6 

2 

2 

5 
8 

II 

15 
18 

20 
22 

24 
26 

26 


28.2  ^7 

25.5  ^' 
23.0  ^^ 

20.6  ^^ 
22 

18.4 

16.6 

13.9 
13-2 


12.9 

131 

137 
14.6 

15-9 

17.5 

19.3 
21.2 

23.1 
25.0 

26.8 
28.4 
29.7 


18 

15 
12 

7 
3 

2 
6 

9 
13 
16 

18 

19 

19 

19 
18 

16 
13 


1.074       -0.391 
5*.453     43"-32 


-0.0 1 
•H>.3 


+0.02 
40.7 


T  Persei. 

Mag.  4. 1 


Right 
Ascension. 


h 
2 


m 

48 


s 

5-37 
5.20 

4-99 
4.75 
4-49 

4.22 

3.97 
3.74 
3.55 
3-42 

3.35 
3.34 
3.40 

3.54 
3.75 


17 
21 

24 
26 

27 

25 
23 
19 
13 
7 

I 
6 

14 
21 

28 


403 
4.37 
4.75 

5.62  45 


34 
38 
42 


6.09 

6.57 
7.05 

7-51 
7.96 

8.38 

8.77 
9.12 

9-43 
9.70 

9.93 
10.10 

10.22 

10.29 

10.31 

10.27 
10.18 
10.03 


47 

48 
48 
46 

45 
42 

39 
35 
31 
27 
23 

17 
12 

7 

2 

4 

9 
15 


Declina- 
tion N. 


+52  24 


$> 


43.8 
44.8 

45.3 

45-4 
45-1 

444 

43.3 
41.9 

40.2 
38.4 

36.5 

34-5 
32.6 

30.9 
29.4 

28.2 

273 
26.8 

26.7 

26.9 

27.4 
28.3 
29.6 
31.2 
33.0 

350 
37.2 
39-6 
42.0 

44-5 

47.0 

49.5 
51.9 
54-2 
56.2 

58.0 

59-5 
60.7 


10 

5 
I 

3 

7 

II 

14 

17 
18 

19 

20 

19 

17 

15 
12 

9 

5 
I 

2 
5 

9 

13 
16 

18 

20 

22 

24 
24 
25 
25 

25 

24 

23 
20 

18 

15 
12 


1.639       +1.299 
4«.865     25".92 


+0.02 
+0.3 


-0.06 
+0.7 
[Eph  X3l 


17  Eiidanl. 
Mag.  4.0 


Right 
Ascension. 


h   m 
2  52 

s 

1.34 
125 

1. 14 

1. 01 

0.87 


9 
II 

13 
14 
15 


0.72 
0.58 

0.45 

0.34 
0.26 

0.21 
0.20 
0.24 
0.32 

0.45 

0.62 
0.83 
1.07 

1.34 
1.64 


14 

13 
II 

8 
5 

I 

4 
8 

13 
17 

21 

24 
27 
30 

31 


1-95 
2.26  3* 

2.57  ^' 

2.88  ^' 
29 


3.17 


27 


3-44  .. 
3.69  '^ 
3.92  3 
4.12 
4.30 


4-44 
4.55 
4.63 
4.68 

4.69 

4.68 
4.64 

4-57 


20 
18 

14 
II 

8 

5 
I 

I 

4 
7 


Declina- 
tion S. 


-  9  14 


// 


36.7 
37.6 

38.4 
39.0 

39-4 

39.5 
39.4 
39.0 

38.4 
37.5 

36.4 

35.1 

33.5 

31.7 
29.7 

27.6 

25-4 
23.2 

21.0 

18.8 

6.8 
50 

3.4 
2.1 

I.I 

0.5 
0.2 

0.2 

0.6 

1.3 


9 
8 

6 

4 
I 

I 

4 
6 

9 
II 

13 
16 

18 

20 

21 

22 
22 
22 
22 
20 

18 
16 

13 
10 

6 

3 
o 

4 

7 
9 


12 
13 


2.2 
3.4 

4-7 
6.0^3 

14 

13 


7-4 

8.7 
9.9 


21.0 


12 
II 


1.013 
io".6o8 


-0.163 
37"  82 


0.00 
+0.3 


+0.01 
+0.7 


e  Arietis  {mean), 
Mag.  4.6 


Right 
Ascension. 


h   m 

2  54 


s 
4.57 

4-49 
4.38 

425 
4.11 

396 
3.81 
3.67 
3.56 
3.48 

3-44 
3.44 
3.49 
3.59 
3-74 


8 
II 

13 
"4 
15 

15 

14 

II 

8 

4 

o 

5 
10 

15 
20 


23 
27 
30 


3.94 
4.17 

4.44 

4.74  .  _ 

5.06  3" 

33 

5-39  ,, 
5.72  ^^ 

6.06^4 

6.39  3- 

6.70 


31 
30 


7.00 
7.28 

7.53 
7.75 
7.94 

8.11 
8.24 

8.34 
8.41 

8.45 

8.45 
8.42 

8.36 


28 

25 
22 

19 
17 

13 
10 

7 

4 
o 

3 
6 


Declina- 
tion N. 


+  20  59 


#/ 


44.7 
44.6 

44.4 

44.0 

43.5 

430 
42.4 

41.8 

41.2 

40.6 

40.1 
39.8 
39.6 
39.6 
39.8 

403 
41.0 

41.9 

43.0 

44-3 

457 
47.2 
48.7 
50.2 

51.7 

53.1 

54-5 

55.7 
56.8 

57.8 

58.6 

59.3 

59-9 
60.3 

60.6 

60.8 
60.8 
60.7 


I 

2 

4 
5 
5 

6 
6 
6 
6 

5 

3 

2 

o 

2 

5 

7 

9 
I 

3 

4 

5 
5 
5 
5 
4 

4 

2 

I 
o 
8 

7 
6 

4 

3 

2 

o 
I 


1. 07 1       +0.384 
I4«.034    34".63 


+0.01 
+0.3 


-0.02 


312 


APPARENT  PLACES  OF  STARS,  1913. 


FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


Mean  Solar 
Date. 


Jan.   0.3 

10.3 
20.3 

30.3 

Feb.  9.2 

19.2 

Mar.  1.2 

II. 2 

21. 1 

311 

Apr.  1 0.1 
20.0 
300 

May  1 0.0 
20.0 

29.9 

June  8.9 

18.9 

28.9 

July  8.8 

18.8 
28.8 
Aug.  -j.^ 
17.7 
27.7 

Sept.  6.7 
16.6 
26.6 

Oct.  6.6 
16.6 

26.5 
Nov.  5.5 

15.5 

25.4 
Dec.   5.4 

154 
25.4 
35.3 


Sec  5,  Tan  5 
Mean  Place 


DV  a,  Do,  a 


47  H.  Ce^ei. 

Mag.  5.7 


Right 
AaoensJon. 


h       m 

2    54 

29.86 
29.09 
28.20 
27.22 
26.19 '°3 


77 
89 
98 


25.16 
24.19 
23.30 
22.54 

21.95 

21.55 
21.36 

21.40 

21.64 

22.10 


103 

97 
89 
76 

59 
40 

19 
4 
24 
46 
66 


84 
100 
III 


22.76 
23.60 
24.60 

26.94    ^ 
129 

28.23 

29.56  '^^ 
30.91 


135 

133 
129 

123 


32.24 
33.53 

3476 

36.93  '°^ 

37.84 

38.61 


114 


91 

77 
61 


39-22 
39.66 

39.92 
39.98 
39.85 

39.52 
39.02 

38.34 


44 
26 

6 

13 
33 

50 
68 


Declina- 
tion N. 


+79  4 


99 


56.1 
58.0 

59.3 
60.1 

60.2 

59.7 
58.7 
57.1 
551 
52.7 

50.1 
47.3 
44.5 
41.7 
39.1 

36.8 

34.8 
33.2 
32.0 

31.3 

31. I 

31.3 
32.0 

33.2 
34.8 

36.9 

39.3 
42.1 

45.1 
48.3 


19 

8 
I 

5 

10 
16 
20 

24 
26 

28 
28 
28 
26 

23 

20 
16 
12 

7 

2 

2 

7 
12 

16 

21 

24 
28 

30 

32 

34 


35 
35 


51.7 
55.2 

58.7 
62.1  3^ 

65.3  ^^ 


68.2 
70.8 
73.0 


29 

26 
22 


5.279   +5- 184 


28V2I6 


34"-50 


+0.09 
+0.3 


-0.25 
+0.7 


B  Bridaai. 
Mag.  3.4 


Right 
Ascension. 


h       m 

2    54 


8 


59.15 

58.97 
58.78 

58.57 
58.34 

58.11 
57.89 
57.69 
57.51 
57.36 

57.26 
57.21 
57.21 
57.26 

57.37 


18 

19 
21 

23 
23 

22 
20 
18 

15 
10 

5 
o 

5 
II 

16 


57.53 

57.74 

57.99  ,^ 
58.28  '9 

58.61 


21 

25 


58.96 
59.32 
59.68 
60.04 
60.39 

60.71 
61.01 
61.27 
61.50 
61.69 

61.83 

61.93 
61.98 

61.99 

61.96 


33 
35 


36 
36 
36 

35 
32 

30 
26 

23 
19 
14 

10 

5 
I 

3 
8 


12 


61.88 
61.76 
61.61  '5 


Declina- 
tion S. 


-4038 


ft 


77.0 
78.4 
79.4 
79.9 
79.9 

79.4 

78.5 
77.1 

75.3 
73.1 


14 
10 

5 
o 

5 

9 

14 
18 

22 
25 


28 


70.6 
67.8 
64.8  3° 
61.6  3^ 

58.3  ^^ 


55.0 

51.7 
48.6 

45.7 
43.0 

40.7 

38.9 

37.5 
36.6 

36.3 

36.5 

37.3 
38.6 

40.3 
42.4 


33 

33 
31 
29 
27 
23 

18 

14 

9 

3 
2 

8 

13 

17 
21 

24 


26 
27 


44.8 

47.4 
50.1 

55-4  ,, 

57.8  ^^ 

59.9  ^' 
61.6  '7 


1.319       -0.859 
57'-857 


7o".35 


-0.02  +0.04 

+0.3  +0.7 

iBph  X3] 


A  Cett. 

Mag.  2.8 


Right 
Ascension. 


h       m 

2    57 

s 

44.44 
44.36 
44.26 
44.14 
44.00 

43.86 
43.72 
43.59 
43.48 
43.40 


43.36 
43.36 
43.40 
43.48 
43.61 

43.79 
44.00 

44.25 
44.52 
44.81 


8 
o 

2 

4 
4 

4 

3 
I 

8 

4 


4 
8 

13 
18 

21 

25 
27 
29 
31 


45.12 

45.44 

45.75  _, 
46.06  3' 

46.35  '^ 


32 
31 


46.63 
46.89 
47.12 

47.33 
47.52 

47.67 
47.79 
47.89 
47.95 
47.98 

47.98 
47.95 
47.89 


28 

26 

23 
21 

19 
15 

12 

10 

6 

3 
o 

3 
6 


Declina- 
tion N. 


+  344 


tt 


61.5 
60.8 
60.2 

59.7 
59.3 

58.9 

58.7 
58.6 

58.7 
59.0 

59.4 
60.0 

60.8 

61.9 

63.2 

64.6 
66.1 
67.8 
69.6 

71.4 

73.2 

74.9 

76.5 

77.9 
79.1 

80.1 
80.9 
81.4 
81.6 
81.6 

81.4 
81.0 
80.5 

79.9 
79.2 

78.4 
77.0 


7 

6 

5 

4 
4 

2 
I 

I 

3 
4 

6 
8 
I 

3 

4 

5 

7 
8 

8 

8 

7 
6 

4 

2 

o 

8 

5 

2 

o 
2 

4 

5 
6 

7 
8 

7 
7 


1 .002       -K>.o66 
43*.790     56".38 


0.00 
-K>.3 


0.00 
+0.7 


Y  Penei. 
Mag.  3.1 


Right 
Ascension. 


h       m 

2  58 


8 

29.84 
29.68 

29.47 
29.22 

28.95 


16 
21 

25 
27 

27 


26 


28.68 
28.42 
28.18  ^4 

27.97  ^' 
27.82 


15 

9 


27.73 
27.71 

27.76 

27.89 
28.09 


2 

5 

13 
20 

26 

28.35  „ 
28.68  ^\ 

29.06  ^ 

29.48  4^ 

29.93  t^ 

47 

30.40 
30.89 

31.38 

31.86 
32.32 


49 

49 
48 

46 
43 


Declina- 
tionK. 


41 

37 


32.75 
33.16 

33.53  „ 
33.86  33 

34.15  '^ 
24 

34.39 

34.59 

34.73 
34.82 

34.85 


34.82 

34.74 
34.61 


20 

14 
9 
3 
3 


8 
13 


+53  9 


II 


77.6 

78.7  '\ 

79A 
79.6 

79-4 


10 

13 
16 


78.8 

77-^ 
76.5 

71.2 

69.3 :; 

65.6  "^ 

64.0 


62.7 
61.7 
61.0 
60.7 

60.8 


16 
13 

10 

7 

3 
I 

4 


8 
II 


61.2 

62.0 

63.1  ,. 

64.5 
66.2^^ 

68.1 

70.2  " 

72.5 '' 

74.9  , 

77.3 ,; 

79.8 ,, 
82.3  '^ 

84.7 


87.0 
89.1 

91.0 
92.6 

93-9 


24 
23 

2! 
19 

16 
13 


1.668       +1.335 
29'.224    59".72 


40.Q2 

■K>.3 


-ao6 
♦a? 


APPARENT  PLACES  OF  STARS,  1913 
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FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


Mem  Solar 
Date. 


Jan.  0.3 

10.3 
20.3 

30.3 

Feb.  9.2 

19.2 

Mar.  1.2 

II. 2 

21. 1 

31.1 

Apr.  10. 1 
20.0 
30.0 

May  1 0.0 
20.0 

29.9 

June  8.9 

18.9 

28.9 

July  8.8 

18.8 
28.8 

Aug.  ^.^ 
17.7 
27.7 

Sept.  6.7 
16.6 
26.6 

Oct.  6.6 
16.6 

26.5 
Nov.  5.5 

15.5 
25.4 

Dec.  5.4 

'5-4 
25.4 
35-3 


Secd.Tantf 
Ifean  Place 


r^  Eiidaai. 
Mag.  4.2 


Right 
Aaoensioii. 


h       m 

2  58 

8 

34.31 
34.20 

34.07 

33.92 

33.75 

33.57 
33.40 

33.25 
33.12 

33.01 


32.94 
32.91 
32.93 
32.99 
33.10 

33.26 
33.46 
33.70 

33-97 
34.27 

34.58 
34.90 
35.22 

35.54 
35.85 

36.14 
36.40 
36.64 

36.85 

37.03 

37.18 
37.29 
37.36 
37.40 
37.40 

37.37 

37.31 
37.22 


3 

2 

6 
II 
16 

20 

24 
27 
30 
31 

32 

32 

32 

31 
29 

26 

24 
21 

18 
15 

II 

7 

4 
o 

3 

6 
9 


Declina- 
tions. 


-2357 


tt 


56.2 

57.5 
58.5 
59.1 
59.3 

59.2 
58.7 
57.9 
56.7 
55.2 


13 
10 

6 

2 
I 

5 
8 

12 

15 
18 


21 

23 
25 


53.4 
51.3 
49.0 

46.5 

41.0 
38.2 

35.5 
32.9 
30.4 


28.2 
26.3 
24.7 
23.6 
22.9 

22.7 
22.9 

23.5 
24.6 

26.0 

27.7 
29.6 

31.6 

33.7 
35.8 

37.8 

39.5 
41.0 


28 

27 
26 

25 
22 

19 
16 

II 

7 

2 

2 

6 

II 

14 
17 

19 
20 

21 

21 

20 

17 
15 


1.094       -0.444 
33"-365     53"-6i 


-o.oi 
40.3 


+0.02 
+0.7 


p  Persei. 
Var.  3.4-4.2 


Right 
Ascension. 


h   m 

2  59 


8 

36.34 
36.23 

36.09 

35.92 

35.73 


II 

14 
17 
19 
19 


19 


35.54 
35.35  .^ 

35.18  '7 

14. 

35.04   ^ 

34.93 


II 

6 


34.87 
34.86 

34.91 
3502 

35.19 

35.41 
35.67 
35.98 
36.32 
36.69 


5 
II 

17 
22 

26 

31 
34 
37 
38 


39 
39 
38 


37.07 
37.46 

37.85 
38.23 
38.60  ^7 

35 

38.95 

39.27 

39.57 

39.84 
40.08 


32 

30 

27 

24 
20 


40.28 
40.44 

40.56 
40.65 
40.69 

40.69 
40.65 

40.57 


16 
12 

9 

4 
o 


4 
8 


Declina- 
tion N. 


+3830 


#/ 


28.3 
28.8 
29.1 
29.1 
28.8 


5 

3 
o 

3 
6 


28.2 

27.3 
26.3 

25.1 
23.8  '3 


9 
10 

12 


22.5 
21.2 
20.0 
19.0 
18.2 

17.7 
17.4 
17.4 
17.7 
18.3 

I9.I 
20.2 

21.5 
23.0 

24.6 

26.3 
28.1 
29.9 

31.8 
33.6 

35.4 

37.1 

38.7 
40.2 

41.5 

42.6 

43.5 
44.2 


13 
13 

12 
10 

8 

5 

3 
o 

3 
6 

8 

I 

3 

5 
6 

7 

8 
8 

9 
8 

8 

7 
6 

5 

3 
I 

9 

7 


1.278       +0.796 
35'-776     i3"-64 


-fo.oi         -0.04 
-K).3  +0.7 

(Bph  X3] 


/i  Horolosii. 
Mag.  5.2 


Right 
Ascension. 


h 

3 

8 
35.80 

35.47 
35.10 

34.71 
34.31 

33.91 
33.52 
33.16 
32.84 
32.56 

32.34 

32.19 
32.12 

32.12 

32.20 


m 
I 


33 
37 
39 
40 
40 

39 
36 

32 
28 
22 

15 

7 
o 

8 

16 


23 
30 
36 


32.36 

32.59 
32.89 

33.25   . , 

33.66  4' 

45 

34-^^8 

34-59  ;^ 
35.08  ^9 

35.57  t^ 

36.05  4» 

45 

36.50 
36.92  "* 

37.29  ^^ 
37.60^ 

37.85  '^ 


38.02 
38.12 

38.15 
38.10 

37.98 

37.79 
37.54 
37.24 


17 

10 

3 

5 
12 

19 

25 
30 


Declina- 
tion S. 


o 
-60 


»» 


IOI.2 
lOI.O 


98.4 

IS 

99.9  X 
100.8  9 
4 

2 

8 
100.2 

94.8  ^3 

92.1  ^7 

30 

89.1 

85.8  33 
82.335 

78.7  3^ 
75.0  37 

37 

71.3 

67.8  35 

64.5  Jf 
61.43^ 

58.7 


27 
23 

17 
12 

6 

o 

6 

12 

56.5  ^; 

58.7  '^^ 
61.4^7 

30 
64.4 
67.5^' 
70.7 


56.4 
54.7 
53.5 
52.9 
52.9 

53.5 
54.7 


32 


73-8  ^L 
76.7  ^^ 
27 

81.7^3 
83.5 


18 


2.005 

33'-547 


-1.737 
88".96 


-0.03 
+0.3 


+0.08 
+0.7 


B  Hydri. 
Mag.  5.5 


Right 
Ascension. 


h 
3 


m 

2 


7.80 
7.18 
6.51 
5.80  \\ 

5.07 


62 
67 


4.35 
3.66 

3.02 

2.44 
1.94 

1.53 
1.23 

1.04 

0.98 

1.04 

1.22 

I.5I 
I.9I 

2.42 
3.01 

367 
4.38 
5.12 
5.86 

6.59 

7.28 
7.91 

8.47 

8.93 
9.28 

9.51 
9.61 

9.58 
9.42 
9.14 

8.75 
8.25 

7.67 


73 
72 


69 
64 
58 
50 
41 

30 

19 
6 

6 

18 

29 
40 

51 

59 
66 

71 
74 
74 
73 
69 

63 
56 
46 

35 
23 

10 

3 
16 

28 
39 

50 
58 


Dcclina- 
tion  S. 


-72   13 


tt 


102.5 
103.8  *3 
104.6 
104.8 
104.4 


8 

2 

4 
10 


^^3-4  . 
101.8'^ 

^^N  Q  20 

99.8 

2S 

97-3  ^ 
20 

94.4  ^ 
32 

91.2 

87.8  34 

84.2  36 

80.5  37 

76.7  3* 

37 

73.0 

69.5  35 
66.2  33 

63.2  3^ 

60.6  '^ 
21 

58.5 
56.9 

55-9 

55.5 
55.7 


16 
10 

4 

2 

8 

14 
20 


56.5 
57.9 

65.1  '^ 
31 

68.2 

71.533 

74.8  33 
78.0  3^ 

81.0  3^ 
26 

83.6 
85.8  " 

87.5  '' 


3.278 
3'.924 


-3-122 
91  "-93 


-0.06 
+0.3 


+0.15 
+0.7 
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APPARENT  PLACES  OF  STARS,  1913. 

FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


Mean  Solar 
Date. 


Jan.   0.4 

10.3 
20.3 

30.3 

Feb.  9.2 

19.2 

Mar.  1.2 

II. 2 

21. 1 

311 

Apr.  10. 1 
20.1 
30.0 

May  1 0.0 
20.0 

29.9 

June  8.9 

18.9 

28.9 

July  8.8 

18.8 
28.8 
Aug.  7.8 
17.7 
27.7 

Sept.  6.7 
16.6 
26.6 

Oct.  6.6 
16.6 

26.5 
Nov.  5.5 

15.5 

25.5 
Dec.  5.4 

154 
25-4 
35.3 


Sec  6,  Tan  6 
Mean  Place 


fi  Persei. 
Var.  2.1-3.2 


Right 
Ascension. 


3 

s 

30.73 

30.62 

30.47 
30.30 
30.11 

29.91 
29.71 

2953 
29.38 

29.26 

29.19 

29.18 
29.23 

29.34 
29.50 

29.72 

29.99 

30.30 
30.65 
31.03 


m 

2 


II 

15 

17 

19 
20 

20 
18 

15 
12 

7 

I 

5 
II 

16 

22 

27 
31 
35 
38 
39 


3^-42  ^^ 
31.82  40 

32.22  ^° 
32.61  ^9 
32.99  3^ 

33.35  ,, 
33.68  33 

33.99  \\ 

24 
21 


34.27 
34.51 

34.72 

34.89 
35.02 

35.11 
35.16 

35.16 

35." 
35.02 


17 

13 

9 

5 
o 

5 
9 


Declina* 
tionN. 


+4037 


ft 


31.6 
32.2 
32.6 
32.6 

32.3 

31.7 

30.9 
29.8 

28.5 

27.2 

25.8 

24.5 
23.2 

22.0 

21. 1 

20.4 
20.0 
19.9 
20.1 
20.6 

21.4 
22.4 
23.6 
25.0 
26.6 

28.4 
30.2 
32.1 
34.0 
35.9 

37.8 
39.6 

41.3 
42.9 

44.3 

45.6 
46.6 

47.4 


6 

4 
o 

3 
6 

8 
II 

13 
13 
14 

13 

13 
12 

9 
7 

4 
I 

2 

5 
8 


10 

8 


1.317 
30«.i50 


+0.858 
i6".39 


D'^  a,  Dm  a 


+0.02 
+0.3 


-0.04 
+0.7 


<^  AxiettB. 
Mag.  4.5 


Right 
Ascension. 


h       m 

3    6 


8 
39.70 
39.63. 
39.53 
39.40 

39.25 

39.10 

38.95 
38.81 

38.69 
38.60 

38.55 
38.54 
38.58 
38.67 
38.81 

38.99 
39.21 

39.47 
39.76 
40.07 


7 
10 

13 
15 
15 

15 

14 
12 

9 
5 

I 

4 

9 

14 
18 

22 
26 
29 

31 
33 


33 


40.40 

40.73  ., 
41.06  ^^ 

41.39 
41.70 


33 
31 
30 


42.00 
42.28 

42.54 
42.77 

42.98 

43.16 
43.30 
43.42 
43.50 
43.55 

43.56 
43-54 
43.49 


28 
26 

23 
21 

18 

14 
12 

8 

5 
I 


Declina- 
tion N. 


+  1923 


t» 


63.9 
63.8 

63.6 

63.2 

62.8 

62.3 
61.8 
61.3 
60.8 
60.3 

59.9 
59.7 
59.6 

59.7 
60.0 

60.5 
61.2 
62.1 
63.2 

64.4 

65.8 
67.2 

68.7 
70.1 

71.5 

72.8 

74.1 
75.2 
76.2 

77.0 

77^7 
78.2 

78.6 

78.9 
79.1 

79.2 

79.2 
79.1 


I 
2 

4 
4 

5 

5 
5 
5 
5 
4 

2 
I 
I 

3 
5 

7 

9 
I 

2 
4 

4 
5 
4 
4 
3 

3 
I 

o 

8 

7 

5 

4 

3 
2 

I 

o 
I 


1.060       +0.352 
39V084     54".i9 


+0.01 
+0.3 


-0.02 
+0.7 
[Eph  13] 


12  Bridani. 

Mag.  4.0 


Right 
Ascension. 


h 

3 

s 

23.56 

23.44 
23.29 

23.12 

22.94 

22.75 
22.56 

22.39 

22.24 

22.12 

22.03 
21.98 
21.98 
22.03 
22.13 


m 

8 


2 

5 

7 
8 

9 

9 

7 

5 

2 

9 

5 
o 

5 
10 

15 


19 
23 
27 


22.28 

22.47 
22.70 

22.97  _ 

23.26    9 
32 

23.58 
23.91  33 
24.24  33 

24.57  ^^ 

24.88  3' 

30 

25.18 

25.46 

25.72 

25.94 
26.13 


28 
26 
22 


19 
16 


26.29 
26.41 

26.49 

26.53 
26.54 

26.51 
26.44 

26.34 


12 
8 

4 
I 

3 

7 
10 


Dedina- 
tkmS. 


-2919 


»* 


50.0 

51.4 
52.4 
53.1 
53.4 

53.2 
52.6 

51.7 
50.4 
48.7 

46.7 

44.4 
41.8 

39.1 
36.2 

33.2 
30.2 

27.3 

24.5 
21.9 

19.6 
17.6 
16.0 
14.9 

14.3 

I4.I 
14.4 

15.2 
16.4 
18.0 

19.9 
22.1 


14 
10 

7 

3 

2 

6 

9 

13 

17 
20 

23 
26 

27 
29 
30 

30 
29 
28 
26 

23 

20 

16 

II 

6 


3 

8 

12 

16 

19 

22 
23 


24.4 
26.8  ^^ 

29.1  ^3 
21 

31.2 

33.1 ;; 
34.8  '7 


1. 147  -0.562 

22«.468     46".56 


-o.oi 
+0.3 


+0.03 
+0.7 


48  H.  CepheL 

Mag.  5.5 


Right 
Ascension. 


h 

3 

8 

16.22 

15.61 
14.88 

14.06 

13.19 

12.30 
11.44 
10.65 

9.96 
9.41 

9.02 

8.80 
8.78 

8.95 

9.31 

9.85 

10.55 
11.39 
12.35 
13.40 


m 

9 

61 

73 
82 

87 
89 

86 

79 
69 

55 
39 

22 

2 

17 
36 

54 

70 

84 
96 

105 

113 


117 


14.53 
^570^^^ 

16.89"^ 
18.08"^ 

19.24"' 


20.35 
21.40 
22.36 
23.22 
23.96 

24.57 
25.04 

25.35 
25.49 
25.46 

25.25 
24.88 

24.36 


III 

105 
96 

86 

74 
61 

47 

31 

14 

3 
21 

37 
52 


Dedina- 
taooN. 


+7724 


r» 


80.5 
82.5 

83.9 
84.8 

85.1 


20 
14 

9 

3 
3 


8 


84.8 
84.0 
82.6  '^ 

80.7'^ 
78.4 


23 

25 


75.9 
73.2 

70.5 
67.8 

65.2 

62.8 
60.7 

59.0 

57.7 
56.8 

56.4 
56.4 
56.9 
57.9 
59.4 

61.2 

63.4 
66.0 

68.8 

71.9 

75.2 

78.5 
81.9 

85.2 

88.4 

91.4 
94.1 
96.3 


27 

27 

27 
26 

24 

21 

17 

13 

9 

4 


5 
10 

15 
18 

22 
26 
28 

31 
33 

33 
34 
33 
32 
30 

27 
22 


4.592       +4.482 
14*  359    59".34 


+0.09 
+0.3 


-0.20 

+0.7 
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FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


-1 

C  Arietis. 

88  HoroIogU  (O.) . 

CEridani. 

r  Arietis. 

-f     MdmSolar 

Mag.  5.0 

Mag.  5.7 

Mag.  4.9 

Mag.  5.2 

_.§        Date. 

Riffht 

Declina- 

Right 

Declina- 

Right 

Declina- 

Right 

Declina- 

J 

Ascension. 

tion  N. 
0       / 

Ascension. 

tion  S. 

Ascension. 

tion  S. 

Ascension. 

tion  N. 

1 

h        m 

h       m 

0       / 

h       m 

0      / 

h       m               °      ' 

[ 

3   9 

+2043 

3    10 

-5738 

3    II 

-  9    8 

»  m 

3  16 

+  20  50 

'    Jan.  0.4 

8 
54.49       , 

31-5 

22.86 

58.1      . 

s 

3720 

W  w 

30.2 

s 
12.76 

12.8 

10.3 

5442     /^ 

31.5 

0 

22.57  11 

59.7   ,, 

37-12    « 

31.2     ^^ 

12.69 

12.7      ^ 

20.3 

54.32     - 

31.3 

2 

22.24  ^"^ 

60.8   " 

37-01 

32.1        ^ 

12.59  '° 

12.6      ^ 

30.3 

5419  r 

31.0 

3 

21.89  ^^ 

61.3     ^ 

36.88  '3 

32.8     7 

12.46  '3 

12.3     3 

Feb.  9.2 

54.04  '^ 

30.6 

4 

21.52  ^"^ 

61.3     ^ 

36.74  '4 

33.2     ^ 

12.32  '4 

11.9     ^ 

16 

5 

37 

6 

15 

2 

15 

4 

19.2 

53-88 

30.1 

21.15 

60.7 

36.59  ,^ 

33.4     ^ 

12.17    , 

11.5 

Mar.  1.2 

53-73  ;f 

29.6 

5 
6 

20.78  37 

59.5  ]l 

36.44  ^ 

33.3     ' 

12.01  '^ 

II. 0    ^ 

II. 2 

53-59  :Z 

29.0 

20.43  3^ 

57-8  11 

36.30  '4 

33.0    3 

11.86  '5 

10.5     \ 

21. 1 

53-47  ' 

28.5 

5 

20.12  '^^ 

19.86  '^ 
21 

55-7 

36.17  ^ 

32.4    « 

11.73  ^l 

6 
9.9 

3^1 

53-38    I 

28.0 

5 
5 

53-2  'f 

36.07  - 

31.6    ^ 
II 

11.64    ^ 

9-4  ; 

Apr.  1 0.1 

53-32 

27.5 

19.65  ^^ 

50-3  ,, 

36.01 

30.5  ^^ 

11.58 

8-9    , 

20.1 

53-30   ^ 

27.2 

3 

19.50  'I 

47'  ^! 

35.99        ^ 

29.2     3 

IT.56    ' 

8.6    3 

30.0 

53-34    * 

27.0 

2 

19.42     ° 

43-7  ^* 
4°'  It 

36-01     ; 

27.7  |5 

"•59     a 

8.4    I 

Uay  lo.o 

53-43    ' 

27.0 

0 

19.41      ' 

36.07  ,f 

26.0  '7 

"•67 ., 

8.4    ° 

20.0 

53-56  11 

27.2 

2 

19.48     I 

36-5  3^ 

36.18  " 

24.1   '9 

"•79  " 

8.6    ^ 

18 

4 

14 

36 

15 

21 

18 

4 

29.9 

53-74  „ 

27.6 

6 

^9-^^  ,, 

32-9  ,, 

36.33  ,„ 

22.0 

"•97  _ 

90    , 

June  8.9 

5396  " 

28.2 

'9-«3  '' 

29-3  ll 

36.52  '9 

19.8  " 

22 
12.19 

9-6    t 

18.9 

54-22  ll 

29.1 

9 

20.11  ^^ 

25-9  , 

36.75  'i 

17.6  " 

12.44  ^0 

10.4    " 

28.9 

54-51  '' 

30.1 

10 

20.45  It 

22.8  3' 

37-01  il 

15.4  " 

12.72  ^8 

11.4  '° 

July  8.8 

54.82  3 

31.2 

II 

20.83  ^ 

20. 1  '7 

37-29 

13.2  " 

13.03  ^' 

12.5  " 

33 

13 

42 

23 

30 

20 

33 

12 

18.8 

55-15  „ 

32.5 

21.25 

'7-8  ,„ 

37-59 ,, 

"•2 .0 

^3.36 

13-7 

28.8 

55-48  33 

33.9 

14 

21.70  ^^ 

^5-9    ! 

37.90  3| 

9-4    J 

13.69  33 

15.0  '3 

Aug.  7.8 

55-82  34 

35.3 

14 

22.16  ^J 

14-5  '* 

38.21  3 

7-8    ! 

14.03  34 

16.4  '4 

17.7 

56-15  11 

36.8 

15 

22.62  "^ 

13-8    7 

38.52  3' 

^•4  ^ 

14.36  33 

^7-8    1 

27.7 

5647  I' 

38.2 

14 

23.08  ^^ 

13-7    ' 

38.82  3° 

5.4'° 

14.68  3-^ 

19.2  '4 

30 

13 

43 

5 

28 

7 

31 

13 

Sept.  6.7 

56.77  ,8 
57-31  ll 

39.5 

^351  ,^ 

14-2  „ 

39.10 
39.36    ll 
39.60    ^^ 

4.7     , 

14.99  _ 

20.5  ,, 

16.6 
26.6 

40.7 
41.9 

12 
12 

24.27  3^ 

'5-3  " 
»6.9  '^ 

4.4 
4-5    ! 

15.54  ,° 

21.7  " 

22.8  " 

Oct.   6.6 

57-55  ,; 

42.9 

10 

24.58  11 

19.0  ^' 

39.82     " 

4-9    * 

15.78  ^t 

23.8  'I 

16.6 

57-76  y 

43.8 

9 

24.83  '^ 

"•5  li 

40.01         I 

5.5    ^ 

16.00  " 

24.7     ' 

18 

7 

18 

29 

16 

10 

19 

7 

26.5 

57-94  ., 

44.5 

^ 

25.01 

24-4  ,. 

40.17     ^^ 

6-5    , 

16.19     . 

25-4    ^ 

Nov.  5.5 

58.09    5 

45.1 

6 

25.13  ^ 

27.5  5 

40.30        3 

7.7'' 

16.35  ^ 

26.0    ^ 

15.5 

58.21  " 

45.6 

5 

25.18     5 

30.7  ^. 

40.40 

9-^    ^ 

16.47  " 

26.4        ^ 

255 

58.30    I 

46.0 

4 

25.15    I   33.8  3^1 

40.47         I 

^^•4  ! 

16.56    ^ 
16.62     ^ 

26.8        ^ 

I>ec.  5.4 

58.35    ^ 

46.2 

2 

25.06    ^ 

36.8  3° 

40.50  X 

II.8  '4 

27.1     3 

2 

2 

15 

27 

0 

14 

3 

I 

15.4 

58.37      , 

46.4 

24.91  ,,    39.5  .J 

40.50 

^3-2      T, 

16.65     , 

27.2 

25.4 

5!-35  5 

46.5 

I 

24.70  ^^ 

4' -9 : 

40.47  I 
40.41 

14.5      \\ 

16.64     .     27.3     I 

35.3 

58.30  ^  46.4 

1 

24.43    ^ 

43.9 

15.7      " 

16.59    ^  !  27.3 

Sec*,  Tan  5 

1.069   +0.378 1 

1.869      "'-578 

I.OI3       -0.I6I 

1.070      +0.381 

Mean  Place 

53".856     2 1  ".43 

20V734     49".64 

36'.379     32".07 

I2".09I        2".6o 

D'^  a,  D«  a         -fo.oi         -0.02 
l>^9,T}mS         +0.3           +0.7 

-0.03                       +0.07 
+0.3                            +0.7 

0.00         +0.01 

+0.01        -0.02 

+0.3           +0,7 

+0.^          ■'toA 

D 

Bph  13] 
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Mean  Solar 
Date. 


Jan.    0.4 

10.3 
20.3 

30.3 

Feb.   9.3 

19.2 

Mar.   1.2 

11.2 

21. 1 

311 

Apr.  1 0.1 
20.1 
30.0 

May  1 0.0 
20.0 

30.0 

June  8.9 

18.9 

28.9 

July   8.8 

18.8 
28.8 
Aug.  7.8 
17.7 
27.7 

Sept.  6.7 
16.7 
26.6 

Oct.  6.6 
16.6 

26.5 
Nov.  5.5 

15.5 

25.5 
Dec.   5.4 

154 
25.4 
35.4 


Sec  ^,  Tan  (5 
Mean  Place 


D'^  a,  Dca  a 


e  Bridani. 

Mag.  4.3 


Right 
Ascension. 


h 
3 


m 
16 


17 


s 
28.64 

28.47 
28.28  '9 

28.06  " 

27.82   ^^ 
24 

27.58 

27.34 
27.11 

26.90 

26.73 


26.60 
26.52 
26.49 
26.52 
26.60 


24 

23 
21 

13 


8 

3 

3 
8 

14 


20 


26.74 
26.94 
27.18  It 
27.46  ^ 
27.78 


28.13 
28.50 
28.88 
29.26 
29.63 


28 
32 
35 


37 
38 
38 

37 
35 


29.98 

30.31 
30.61 

30.88  ^7 

22 
31.10 


33 
30 


31.28 

31.41 
31.49 
31.53 
31.52 

31-46 
31.36 
31.22 


18 

13 
8 

4 
I 

6 

10 
14 


Declina- 
tion S. 


-43  23 


f» 


72.9 
74.6 

75.8 

76.5 
76.7 

76.4 
75-6 

74.3 
72.6 

70.5 

68.0 
65.2 
62.1 

58.9 
55-6 


17 
12 

7 

2 

3 

8 

13 

17 
21 

25 

28 

31 
32 

33 
34 

52.2 

48.8  ^^ 

45.5  ^^ 


42.5 
39-7 

37.2 

35.2 

33.7 

32.7 
32.2 

32.3 
32.9 
34.1 
35.8 

37.9 


30 
28 

25 

20 

15 
10 

5 
I 

6 
12 

17 
21 

25 


40.4 

43-1 

45-9  ,^ 
48.8  'I 

rr    A    28 
51.6 

25 
54.1  ,, 
56.4  '' 
58.4    ^" 


28 


1.376  -0.945 

27'. 164       67". 10 


-0.02 
+0.3 


+0.04 
+0.8 


t  Hydri. 

Mag.  5.5 


Right 
Ascension. 


h 

3 
s 
12.13 

II. 21 

10.21 

9.14 

8.05 

6.96 

5.90 
4.90 

3.98 

3.17 

2.49 

1.95 
1.57 

1-35 
I-3I 

1.44 
1.74 
2.20 
2.81 

3.55 

4.40 

5.34 
6.33 
7.35 
8.37 

9.36 
10.27 

11.08 
11.76 
12.29 

12.65 
12.82 
12.80 

12.59 
12.19 

11.62 
10.90 
10.05 


m 
18 


92 
100 

107 

109 

109 

106 
100 

92 
81 
68 

54 
38 
22 

4 
13 

30 
46 
61 

74 
85 

94 

99 
102 

102 
99 

91 
81 

68 

53 
36 

17 
2 

21 

40 

57 

72 
85 


Declina- 
tion S. 


-7741 


f* 


93.4 

94.9 

95.9 
96.2 

95.9 


15 
10 

3 

3 
8 


14 


95.1 

93-7  ,^ 

91.8  '9 

86.7  ^^ 
31 

83.6 

80.3  ^^ 

76.8  35 

73.1  37 

69.4  ^7 
37 

65.7 

62.2  ^^ 

58.9  ^^ 

55.9 
53.2 


30 

27 
22 


51.0 

49.4 
48.3 

47-7 
47.8 


16 

II 

6 

I 

7 


13 
19 
24 


48.5 
49.8 

51.7 

54.1 

56.8  ^7 

30 

59.8 

63.1 
66.4 

69.7 

72.7 


33 
33 
33 
30 
27 


75.4 
77-7 
79.6 


23 
19 


4695      -4587 
6".249     83^.89 


-0.09 
+0.3 


+0.20 
+0.8 
[Bph  13] 


ot  Persei. 
Mag.  1.9 


Right 
Ascension. 


h   m 

3   18 

8 

7.03 
6.90  ^3 

6.73  '7 
6.52  '' 

6.28  ^^ 
25 

6.03 

5.79 
5.56 
5.36 
5.20 


24 

23 
20 

16 


5.09 
5.05 
5.08 

5.17 
5.33 


II 

4 

3 

9 
16 

23 


28 


5.56 

5.84 
6.18  34 

6.56  3« 

6.97  ^' 

44 

7.41 

8.32  ^^ 

8.77 
9.21 


9.64 
0.04 
0.41 
0.74 
1.04 

1.30 

1.52 
1.69 
I.81 
1.87 

1.88 
1.84 

1.74 


45 
44 
43 


40 

37 
33 
30 
26 

22 

17 
12 

6 

1 

4 
10 


Declina- 
tion N. 


-H4933 


// 


25.5 
26.6 

27.3 
27.6 

27.6 

27.2 
26.4 

25.3 
24.0 

22.4 

20.7 
9.0 

7.3 

5.7 
4.2 

2.9 
2.0 

1.3 
0.9 

0.9 

1.9 
2.8 

4.0 
5.4 

7.1 
8.9 

20.9 

23.0 

25.2 

27.4 
29.6 

31.7 
33.8 
35.8 

37.5 
39.0 

40.3 


II 

7 

3 
o 

4 

8 
II 

13 
16 

17 

17 

17 
16 

15 
13 

9 

7 

4 
o 

4 

6 

9 
12 

14 
17 

18 
20 
21 
22 
22 

22 
21 
21 
20 

17 

15 
13 


1.541 
6*.259 


+1.173 
8".55 


+0.02 
+0.3 


-0.05 
+0.8 


o  Tanil. 

Mag.  3.8 


Right 
Ascension. 


6 

9 
12 


h       m 

3    20 

8*49 

8.43 

8.34 
8.22 

8.08  '4 
15 

7.93 
7.78 
7.64 

7.52 
7.42 


15 

14 
12 

10 

6 


7.36 

7.34 
7.36 

7-43 
7.54 

7.70 
7.90 

8.13 
8.40 

8.69 


2 
2 

7 
II 

16 

20 

23 
27 
29 
30 


31 


8.99 

9.30 

9.62  3^ 
32 


9.94 
10.24 


30 
29 


0.53 
0.80^7 

1.06^^ 

1.29 

1.49 

1.67 
1.82 
1,94 
2.03 
2.09 

2. II 
2.10 
2.06 


23 
20 

18 

15 
12 

9 
6 

2 

I 

4 


tkmN. 


+  843 


tt 


31. 1 
30.6 

30.1 
29.6 
29.2 

28.9 
28.6 
28.3 
28.2 
28.2 

28.4 
28.7 
29.2 
29.9 
30.8 

31.9 

33.1 

34.5 
36.0 

37.5 

39.1 
40.7 

42.2 

43.6 
44.8 

45.8 
46.7 

47.4 
47.8 
48.0 

48.0 

47.9 
47.6 
47.2 

46.7 

46.2 

45.7 
45.1 


5 
5 
5 
4 

3 

1 

V 

3 
I 

c 


5 
1 

S 

II 

2 
4 


1. 01 2       +0.153 


7*.762 


24"'iS 


0.00 
+0.3 


-aoi 

40.8 
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2  H.  Camelop. 

^Tanrl. 

/Tanri. 

£  Erldanl. 

Mean  Solar 

Mag.  4.4 

Mag.  3.8 

Mag.  4.3 

Mag.  3.8 

Date. 

Right 

Declina- 

Right 

Declina- 

Right 

Declina- 

Right 

Declina- 

Ascension. 

tion  N. 

Ascension. 

tion  N. 

Ascension. 

tion  h 

I, 

Ascension. 

tion  S. 

h       m 

0       f 

h       m 

0      / 

h       m 

0 

t 

h       m 

0      / 

3      21 

+5938 

3     22 

+    925 

3    26 

-hl2  38 

3    28 

-  944 

Jan.    0.4 

61^88 

w  w 

35.8 

27.87 
27.81     \ 

f  r 

54.9        - 

4.81 
4.75     I 

29.4 

s 

50.74  ^ 

65.1 

10.3 

61.69  '9 

37.3  ^ 

54.4  ; 

29.0 

4 

50.67  I 

66.3  " 

20.3 

61 44  li 

38.4  " 
39.0   \ 

27.72     ; 

53.9  \ 

4.66    9 

28.6 

4 

50.56  ; 

67.2    ? 

30.3 

6II5  \l 

27.60  '^ 

53.4  \ 

4-54    ' 

28.2 

4 

50.43  J 

67.9    \ 

Feb.   9.3 

60.83  ^ 

39-2    , 

27.46  \\ 

53.0  ^ 

4.40  \\ 

27.8 

4 

50.29  '^ 

68.4    5 

34 

3 

14 

4 

»5 

4 

16 

2 

19.2 

60.49  „ 

38.9    , 

27.32   ^^ 

52.6 

4.25   „ 

27.4 

49.97  ;° 

68.6 

Mar.   1.2 

60.16  33 

38-2  ,! 

27.17     5 

52.3  I 

4'o    ' 

27.1 

3 

68.6    "" 

II. 2 

5984 11 

59.56  « 

35-4  ,8 

33.6  '* 

JO 

27.03   ^ 

2 

52.1 

3.96    t 

26.8 

3 

49.82  5 

68.3    ^ 

21. 1 

26.90     ^ 

52.0 

3-83  ^ 

26.5 

3 

49.68  4 

67.8    I 

31. 1 

22 

59.34 .3 

26.80  "^ 
6 

52.0  ^ 

3-73 '; 

26.4 

I 
0 

49-57  8 

67.0    ^ 
10 

Apr.  1 0.1 

59.19    8 
59."     , 

31.6 

26.74  - 

52.1 

3.66 

26.4 

49-49  , 

66.0 

20.1 

29.5 

26.71  ^ 

52.4 ; 

3.63    ^ 

26.5 

I 

49-45  * 

64.7  \\ 

30.0 

59"  ,0 

27.4  " 

26.73     ^ 

52.9 1 

53.5     a 

54-3 
10 

3.65     ' 

26.7 

2 

49-45    , 

63.2  5 

May  1 0.0 

59."  ,8 
59.40  ^, 

^5-3  _ 

26.80     7 

3.72  ,; 

27.1 

4 

49-49    „ 

61.5  '7 

20.0 

23-3  ,^ 

'6-9^ :; 

3.83 ;; 

27.8 

7 
9 

49-58  ,; 

59.6  '9 

21 

30.0 

59-66 

21.6 

2707  ,„ 

55.3  ., 

398  ,„ 

28.7 

49-72 

57.5  ^ 

June  8.9 

60.00  3* 

20.1  '5 

20 
27.27  ^, 

56.5  ': 

4.18 »« 

29.7  ^ 

to 

4990  , 

21 
55.4 

18.9 

60.40  4° 
60.86 -** 

18.9  '\ 
18.I     ' 

2^ 

27.50  J 
27.76  'f 

57-9    1 

4.42     ,, 

30.8  ' 

[I 

5°"    ! 

22 
53-2  „ 

28.9 

59.3    t 

4-68  '* 

32.1    ^ 

^3 

50.35  ^t 

5-°  " 

July   8.8 

61.36  5« 

17-7    * 

28.0s '' 

60.8    5 

4-97!' 

33.5   \ 

t4 

50-62  ^7 

488  " 

53 

1 

31 

16 

3« 

f5 

29 

20 

18.8 

61.89     , 
62.45  ^^ 

17.6 

28.36 

62.4 

5-28  „ 

35.0 

50-91  ,„ 

46.8 

28.8 

17.9       , 

28.67  ^ 

63.9    ^ 

5-6o3 

36.4 

14 

51-21  30 

44-9    ' 

Aug.  7.8 

63.02  ^l 
63.58  ^^ 

18.6       7 

28.99  ^' 

65.4       i 

5.92  \] 

37.8 

f4 

51-52  3' 

43-3  ^ 

17.7 

^^•^  I! 

29.31  L 

66.8  '^ 

6.24  3* 

39.2 

f4 

5»-82  3° 

41.9  '* 

27.7 

64.13  11 

21.0  '^ 

29.61 3° 

68.0  '^ 

6-55  11 

40.5   \ 

C3 

52.12  30 

40.9  '! 

53 

17 

29 

10 

30 

[I 

29 

7 

Sept.  6.7 

64.66 

22.7 

29.90 ,0 

30.44  ,, 

69.0 

6-85  ,„ 

41.6 

52.41  „ 

40.2 

16.7 

65.62  ^^ 

24.6  •' 

69.9    9 

7'3     ? 

42.5 

9 

52.68  w 

39.9     , 

26.6 

26.8  " 

70.6    ^ 

7-39 ; 

43.2 

7 

52.93 ,, 

I 
40.0 

Oct.    6.6 

66.04  ^^ 

66.42  ^^ 

33 

29.1  ,'^ 

30.67  '^ 

71. 1     5 

7-63    t 

43.8 

6 

53-16  '3 

40.4        ^ 

16.6 

3-6  :^ 

30.88  - 

71.3    ^ 

7«4 :; 

44.2 

4 
2 

53-36  - 

41. I         ^ 
10 

26.5 

66.75  _ 

36-8  ,! 

31.06 

71.3     , 

803     , 

44.4 

53-53  „ 

42.1      _ 

Nov.  5.5 

67.02     7 

31.21  ^ 

71.2 

O.IQ 

44-5 

1 

53.68  '5 

43.3     \' 

15.5 

67.22  "^ 

39-5 
42- »    ° 

31.34  ^^ 

71.0    ^ 

8-32   1^ 

44.5 

0 

I  I 
53.79        ' 

53.87       \ 

44.7  :t 

25.5 

67.36  '^ 

31.43    I 
31-49    2 

70.6    \ 

8.42   '° 

8.48     ^ 
3 

44.3 

2 

^^•^     6 

47.8 

Dec.   5.4 

67.43    I 

44.5  't 

23 

70.2    "* 

44.1 

2 

53.92     5 

15.4 

67.43     „ 
67.35  ,J 

46.8 

31.51     , 

69.7 

8.51 

43.8 

%J 

53.94     ^ 

49-3  „ 

254 

48.8       ^ 

31.50    ^ 

69.2    ^ 

8.51     ° 

43.4 

4 

53.92     ^ 
53.86     ^ 

50-7    t 

35-4 

67.20  '5 

50.5     '^ 

31.46    ^68.7    5 
1.014      +0.166 

8.47     ^ 

43.0 

4 
4 

51-9  " 

Sec  S,  Tan  S 

1.978       +1.707 

1.025             +0.22 

1,0x5        -0.172 

Mean  Place 

6o*.890     1 7  ".1 8 

27«.i34     47"-63 

4".o68     2 1  ".23 

49".84i     67^.42 

D  V  a,  D«  a 

+0.03         -0.07 

0.00         -001 

'     0.00         -0.01 

0.00         +0.01 

D^S,  D«^ 

+0.3 

+0.8          1 

+0.3 

+0.8      1 

+0.2 

+0.8 

+0.2 

+0.8 

lEph  13I 
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r^  Bridani. 

<y  Persei. 

(J 

Bridani. 

V  Peisei. 

Mean  Solar 

Mag.  4.3 

Mag.  3.1 

1 

^4ag.  3.7 

Mag.  3.9 

Date. 

Right 
Ascension. 

Declina- 
tion S. 

Right 
Ascension. 

Declina- 
tion N. 

Right 
Aicension. 

Declina- 
tion S. 

Right 
Ajccnsion. 

Declnia-' 
tiooN. 

h       m 

0       / 

h       m 

0      / 

h 

m 

0       / 

h       m 

0     0 

3  29 

-21   54 

3  36 

+4730 

3    39 

—  10     2 

3    39 

-h42* 

Jan.   0.4 

57.66 

87.6 

44-37  ,- 

53-'  „ 

s 

5.75 

84.1 

17.58    . 
17.50  ^ 

31.9  „ 

10.3 

57-57    ' 

89.1  '5 

44.27    ° 

54.2  " 
55.0    \ 

5.68 

7 

85-3  " 

32.8  » 

33-4  ^ 

20.3 

57.45 

90.3'' 

91.1     ' 
91.6    5 

44.12  ^ 

5.58 

10 

86.3  '^ 

17.37  \i 

30.3 

Feb.  9.3 

5730  \l 

57.14  :^ 

43.93    ' 
43.71  ^^ 

55.5    \ 

55.6  ; 

5-45 
5.31 

'3 
14 
15 

87.0    7 
87.5    \ 

17.20    * 

17.01  ^^ 
21 

33.8  t 
33-9  . 

19.2 

Mar.  1.2 

II. 2 

21.2 

31.1 

56.97  ,8 

56.79    ' 
56.62  '7 

56.46  't 

56.33  '^ 
9 

91.7 

90.9    \ 
90.0    ^ 
88.8  " 

16 

43-48 

43.24  \\ 

42.64  ;7 

55.4  , 
54.8  \ 

52.7 

51.3  ^ 
15 

5.16 
5-00 
4.84 
4.70 

4.58 

16 
16 

14 
12 

9 

87.8 
87.8    ° 

87.5    \ 
87-0    5 

86.2    * 
10 

16.80 

16.59  \\ 
16.38 1' 
16.20 " 

16.05  '* 
II 

33-6  , 
33-0  - 

3^-^  i» 
31.2  „ 

3°°  „ 

Apr.  10. 1 
20.1 
30.0 

May  1 0.0 
20.0 

56.24 
56.18    * 

56.17     ' 
56.20    \ 

56.28    * 
«3 

87.2 

»5-3  :^ 
83.2  ^' 

80.9  "3 

7«-4  :^ 

42.52  , 

42.46  ° 

42.46 

42.53  X 

42.66  '3 
20 

49-»  ,6 

46.6  '^ 

45.1  '^ 

43.7  '4 
12 

4.49 
4.44 
4-43 
4.47 
4-55 

5 

1 

4 
8 

12 

85.2 

83.9  \\ 
82.4  '3 

80.7  '7 

78.8  '9 
21 

15-94    , 
15.88    * 
15.88    ^ 

15.94  X 

16.07  ^ 
18 

28.7 

26.0  '* 
'4-7;? 

30.0 

June  8.9 

18.9 

56.41  ,8 
56.80  =" 

75.8 
73.1  '^ 

67.8  ^^ 
65.3  !' 

23 

42.86 

43.42  3 

42-5  ,„ 

41.5 '! 
40.8  \ 

4.67 
4.84 

5.05 

17 
21 

'%  A 

76-7  „ 

p^A     m    22 

74-5  „ 
723  " 

16.25 

16.49  ^4 
16.78  *9 

12 

22.6 
21.9 1^ 

2M    * 

28.9 
July   8.9 

"i  A 

57-04  ,; 
57-31  '7 

30 

43-77  35 

44.16  39 
42 

40.4  ; 

40.2 
2 

5-29 
5.56 

24 

27 
28 

70.1  " 

A-  «   22 
67.9  ^, 

17.10  3 

17.46  3^ 
39 

21.2 
21.3; 

18.8 
28.8 
Aug.  7.8 
17.7 
27.7 

5761 

57.92  3' 
58.24  3=» 

58.55  ^' 

58.86  3' 

30 

63.1 
61. 1    """ 

59.4 ;; 
58.1  '3 

57-2    J 

44.58 
45.01  43 
45-45  44 
45.89  44 
46.32  43 

40.4 

40.9  5 

41.6  7 

42.6  '^ 

43.8 " 
14 

5.84 
6.14 

6.45 
6.76 

7.06 

30 

31 

31 

30 
29 

65.8 

62.3  "^ 
60.9  '* 

59-9    ^ 

'7-85  ^ 

18.25  4° 
18.65  4" 
19.06  4' 

»9-46  4° 
39 

21.6 
22.2    _ 

^3-0  .„ 
24.0  „ 

25.2  ,^ 

Sept.  6.7 
16.7 
26.6 

Oct.    6.6 
16.6 

59.44 '! 

59.70  ="* 

59-93  .^ 

60.14^' 
^  18 

56.8 
56.8    ° 

57-3    ^ 
58.2  ^ 

59-5  ,^ 

4^-74  ^„ 

4752  \. 
47.87  5^ 

48.18  3' 
^          28 

45-2 ,. 
46.8  '* 

4«-5  \\ 

50.4    ^ 

523  ,^ 

20 

7-35 
7.62 

7.88 

8.12 

8.33 

27 
26 

24 

21 
18 

59.2    , 
58.9    ? 
58.9    \ 

59-3    , 

60.0    ' 
10 

19.85 
20.22  37 

20.57  ^^ 
20.89  3' 
21.19^^ 

26.6  , 
28.1  '5 

29.7  ;f 

33.1 ,; 

26.6 
Nov.  5.5 

15-5 

25.5 
Dec.   5.4 

60.32 
60.46  '^ 

60.57 '! 

60.64  ' 

60.68  ^ 
0 

61. I 

63.0  '9 

65.0  ^° 

67.1  ^' 

69.2  ^' 

20 

48.46 
48.70  ^4 
48.89  '9 

14. 

49-03 

10 

49.13         , 

4 

54-3  ,^ 

5»-3    ^ 
60.2  ^l 

62.0 

17 

8.51 
8.67 

8.80 

8.89 

8.95 

16 

9 
6 

2 

61.0 
62.3  '3 

63.7  '4 

66.8  '^ 
«5 

^'•45  _ 
21.67  •- 
21.86  '9 
22.00  ^^ 

22.00    9 

5 

34.8 

36.5  ! 

39-;  15 
41.3, J 

15.4 
25.4 
35.4 

60.68 
60.64  ^ 
60.57  7 

71.2 

73.1 '! 
74.8 " 

49.17     ^ 

49.15     . 
49.08     ' 

63.7  ._ 
65.2  '5 

66.5  '^ 

8.97 
8.96 
8.92 

I 
4 

68.3 
69.7  '4 
71.0  '3 

22.14 

22.14  ° 
22.08  * 

42.7  „ 
43.9  „ 
45-0 

Sec  S,  Tan  d 

1.078    -0.402 

1.480        +1.092 

1.016      -0.177 

r 
1.352        +0.910      ji 

Mean  Place 

56".6o9     87".o8 

43*-465     36".93 

4".8o2     86".7i 

16V7IO    i6".78       1 

DV  a,  Dm  a 

-o.oi         +0.02 

+0.02         -0.04 

0.00         +0.01 

4o.oa         -0.04      f 

D^  d,D^d  < 

-K>.2              +0.8 

+0.2           +0.8 

+0.2 

5           +0.8      1 

40.2          +0.8       1 

iBph  X3\ 

1 
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VeanSdar 
Date. 


Jan.    0.4 

10.3 
20.3 

303 

Feb.   9.3 

19.2 

Mar.   1.2 

II. 2 

21.2 

Apr.  10. 1 
20.1 
30.0 

May  1 0.0 
20.0 

300 
June  8.9 

18.9 

28.9 

July  8.9 

18.8 
28.8 
Aug.  7.8 
17.7 
27.7 

Sept.  6.7 
16.7 
26.6 

Oct.  6.6 
16.6 

26.6 
Nov.  5.5 

15.5 
Dec.   5.4 

25.4 
35-4 


^ha  Place 


5  H.  Camelop. 

Mag.  4.7 


Risht 
Ascension. 


Declina- 
tion N. 


m 


3    41 


+71     3 


s 

II. 18 

IO.&7 
10.47 

9-99 
9.45 


// 


31 
40 

48 

54 
57 


8.88 

8.31 

7-77  ,^ 
7.28  ^9 

6.86  ^^ 


57 
54 


6.54 

6.34 
6.27 

6.33 
6.51 

6.82 

7.25 
7.78 
8.41 
9.11 

9.87 
0.67 
1.50 

2.34 
3.17 

3.98 
4.76 

5.50 
6.18 
6.79 


32 

20 

7 
6 

18 
31 

43 

53 

63 
70 

76 

80 

83 
84 

83 
81 

78 

74 
68 

61 
52 


74-7 
76.8 

78.4 

79.5 
80.1 

80.2 

79.7 
78.7 

77.2 
75.4 


21 
16 
II 

6 
I 

5 
10 

15 
18 

22 


73-2 
70.8  '^ 

68.3  "5 

65.7 

63.2 


7.31 

7-74 
8.08  3^ 

8.31  '' 

8.43 


43 


12 


60.9 
58.8 
57.0 
55.6 
54-5 

53.8 
53.5 
53-7 
54.3 
55.3 

56.7 

58.5 
60.6 

62.9 
65-5 

68.3 

71.3 

J74-3 

77-4 
80.4 


26 

25 
23 


21 
18 

14 
II 

7 

3 

2 

6 
10 

14 

18 
21 

23 
26 

28 

30 
30 

31 
30 
28 


77  Taori. 
Mag.  3.0 


Right 
Ascension. 


8.43 
8.30 

8.06 


13 

24 


83.2 
85.8 

I  88.1  ^^ 


26 


3.082      +2.916 
9"-325     55"i7 


•fo.06 
+0.2 


-O.I  I 

+0.8 


h       m 

3    42 

s 

9.40 
9.35 

9.26 

9.14 
8.99 


5 

9 
12 


15 
16 


8.83 
8.67 

8.51 
8.36 
8.24 

8.16 
8.12 
8.12 

8.17 

8.28 

8.43 
8.63 

8.87 
9.14 

9.44 
19.76 

20.09 

20.43 

20.77 
21.10 

21.43 
21.74 

22.03 
22.30 

22.54 

22.76 

22.95 
23.11 

2323 
23.32 

23-37 
23.38 

23.35 


i6 
16 

15 
12 

8 

4 
o 

5 
II 

15 

20 

24 
27 
30 
32 

33 
34 
34 
33 
33 

31 
29 

27 

24 
22 

19 
16 

12 

9 
5 

I 
3 


Declina- 
tion N. 


4-23  50 


// 


23.6 

23.7 
23.7 
23.6 

23.4 

23.1 
22.7 

22.2 

21.6 

21.0 

20.5 
20.0 
19.7 

19.5 
19.4 

195 
19.8 

20.3 

21.0 

21.8 

22.8 

23.9 
25.0 

26.2 

27.4 

28.5 
29.6 

30.7 
31.7 
32.5 

33.3 
34.0 

34-5 
35.0 

35.4 

35.8 
36.0 
36.1 


I 
o 
I 
2 

3 

4 

5 
6 

6 

5 

5 

3 

2 

I 
I 

3 

5 

7 
8 

10 

II 
II 
12 
12 
II 

II 

II 

10 

8 

8 

7 
5 
5 
4 
4 

2 
I 


1 .093        +0.442 

18". 596       I2".62 


+0.01  -0.02 

+0.2  +0.8 

[Bph  zj] 


7^  Eridani. 
Mag.  4.3 


Right 
Ascension. 


h   m 

3  43 

s 

7.40 

7.31 
7.19 

7.04 

6.88 


9 
12 

15 
16 

18 


6.70 
6.51 

6.33 
6.17 

6.03 

592 

5.84 
5.81 

5.83 
5.90 


19 
18 

16 

H 
II 

8 

3 
2 

7 
II 


16 
20 


6.01 
6.17 

^•37  „ 
6.60^^ 

6.87  "7 


7.16 
7.46 

7-77 
8.09 

8.40 


29 

30 

31 
32 

31 
30 


29 


8.70 

^•99  ,, 
9.26  ^7 

9.50  l^^ 

9.72  " 
19 

9.91 

10.06  '5 
10.18  '"^ 
10.27 
10.32 


10.33 
10.30 

10.24 


3 
6 


Declina- 
tion S. 


-23  29 


// 


80.1 
81.7 
83.0 
84.0 
84.6 

84.8 
84.7 
84.2 

83.3 
82.1 

80.5 

78.7 
76.6 

74.2 

71.7 


16 

13 
10 

6 

2 

I 

5 

9 
12 

16 

18 
21 

24 

25 
26 


69.1 
66.4 

^3-7  ,, 

61.0  '7 
58.5  '' 


27 
27 


g  Bridani. 
Mag.  4.2 


56.2 

541 

52.4 

51. 1 
50.2 

49-7 

49.7 
50.2 

51.2 

52.5 


23 

21 

17 

13 

9 

5 

o 

5 
10 

13 
17 


20 
21 
22 


54-2 
56.2 

58.3 
60.5 

62.8  ^3 
22 

65.0 
/;«  rx  20 

68.8  '^ 


1.090     -0.435 

6*.272     79".84 


Right 
Ascension. 


h 
3 


m 
46 


3.34 
3.22 

3.06 

2.87 

2.66 

2.44 
2.21 
1.99 
1.78 
1.60 

1.46 

1.36 
1.30 
1.29 

1-34 

1.44 

1.59 
1.78 

2.02 

2.30 


12 
16 

19 
21 

22 

23 
22 

21 

18 

14 
10 

6 
I 

5 
10 

15 

19 

24 
28 

30 


2.60 
2.92 
3.26 
3.60^^ 


32 
34 


3.94 


34 
33 

4.59  ^' 
4.88  ^9 

5.15  '' 
5.38 


23 
20 


5.58 

5.74 
5.86 

5.93 
5.96 

5.95 
5.89 
5.79 


16 
12 

7 

3 
I 

6 
10 


Declina- 
tion S. 


36  27 


// 


49.6 

51.5 
53.0 

54-1 
54.7 

54.8 
54.5 
53.7 
52.5 
50.9 

48.9 

46.5 

43.9 
41.0 

38.0 

34.9 

31.7 
28.5 

25.5 
22.7 

20.2 
18.0 
16.2 
14.9 
14.1 

13.9 
14.2 

150 

16.4 

18.2 

20.4 
22.9 

25.5 
28.3 

31.1 

33.7 
36.1 
38.2 


19 

15 
II 

6 
I 

3 
8 

12 

16 

20 

24 
26 

29 
30 

31 

32 
32 

30 
28 

25 

22 
18 

13 
8 


3 
8 

H 
18 

22 

25 
26 

28 

28 

26 

24 
21 


1.243   -0.739 
1 1 '.944  46".95 


-o.oi    +0,02    -0.02    +0,0^ 

+0.2       +0.ft   \   -Ki.l      "^^'^ 
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APPARENT  PLACES  OF  STABS,  1913. 


FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


Mean  Solar 
Date. 


Jan.    0.4 

10.4 
20.3 

30.3 

Feb.   9.3 

19.2 

Mar.    1.2 

II. 2 

21.2 

31-1 

Apr.  1 0.1 
20.1 

30.1 

May  1 0.0 

20.0 

30.0 

June  8.9 

18.9 

28.9 

July   8.9 

18.8 
28.8 
Aug.  7.8 
17.8 
27.7 

Sept.  6.7 
16.7 
26.6 

Oct.  6.6 
16.6 

26.6 
Nov.  5.5 

15.5 

25.5 
Dec.    5.5 

15.4 
25.4 
35.4 


Sec  <5,  Tan  d 
Mean  Place 


Y  Hydrl. 

Mag.  3.2 


Right 
Ascension. 


h   m 

3  48 


s 


66 

74 
81 

86 

88 


3930 
38.64 

37.90 
37.09 
36.23 

35.35  «, 

33.64  °^ 

32.85  79 
32.13 

31.51 

30.99 

30.59 

30.33 
30.20 


72 
62 

52 
40 
26 

13 
I 


15 
29 
42 


30.21 

30.36 
30.65 

31.07 

31.60  ^^ 

63 

32.23 

32.95 
33.73 
34.54 
35.37 


72 

78 
81 

83 
82 


36.19 
36.97 
37.69 
38.32 
38.85 

39.25 

39.51 
39.62 

39.58 
39.38 

39.04 
38.57 
37.98 


78 
72 

63 

53 
40 

26 
II 

4 
20 

34 

47 
59 


Declina- 
tion S. 


-7429 


87.7 

89.7 
91. 1 

92.0 
92.3 


20 

14 
9 
3 
3 


8 


92.0 
91.2 

89.8  '^ 

87.9  '^ 
85.5 


24 
27 


82.8 

79.7 
76.4 
72.9 
69.3 

65.6 
62.0 

58.5 
55.3 
52.4 

49.9 
47.8 

46.3 
45-3 
45.0 

45.3 
46.2 

47-7 
49.8 

52.3 

55.2 

58.4 
61.7 

65.1 

68.4 

71.4 

74.1 
J76.4 


31 
33 
35 
36 
37 

36 
35 
32 
29 
25 

21 

15 
10 

3 
3 

9 

15 
21 

25 
29 

32 
33 
34 
33 
30 

27 
23 


3-743 
34".375 


-3-607 
8o".92 


-0.08 


+0.13 

40.8 


C  Persei. 
Mag.  2.9 


Right 
Ascension. 


h       m 

3    48 


40.43 
40.38 

40.28 

40.15 
39.99 

39.82 

39.64 
39.46 
3930 
39.17 

39.07 
39.02 

39.02 

39.07 
39.17 

39.32 

39.53 
39.78 
40.06 

40.37 

40.71 
41.07 

41.43 

41.79 
42.14 


5 
o 

3 
6 

7 

8 
8 
6 

3 
o 


5 
o 

5 
10 

15 

21 

25 
28 

31 
34 

36 
36 
36 
35 
35 


42.49 
42.82  ^^ 

43.14  ^ 

43.43 

4370 

43.94 
44.15 
44.33 
44.47 

44-57 

44.63 
44.64 

44.61 


29 

27 
24 

21 
18 

10 
6 


Declina- 
tion N. 


+31  37 


tt 


46.6 

47.1 
47.4 
47.5 
47.4 

47.1 
46.7 

46.1 

45.4 
44.6 

43.7 
42.9 

42.1 

41.4 

40.9 

40.6 

40.4 
40.4 

40.6 

41. 1 

41.7 

42.5 

43.4 

44.5 
45.6 

46.8 
48.1 

49.3 
50.5 
51.7 

52.8 

53.9 
54.9 
55.8 

56.7 

57.5 
58.2 

58.7 


5 

3 
I 

I 
3 

4 
6 

7 
8 

9 

8 
8 

7 
5 
3 

2 
o 
2 

5 
6 

8 

9 
I 

I 

2 

3 
2 

2 

2 

I 

I 
o 

9 

9 
8 

7 
5 


1. 174       +0.616 
39'.574     33".85 


+0.01  -0.02 

•K).2  +0.8 


9  H.  Camelop. 

Mag.  5.2 


Right 
Ascension. 


h       m 

3    49 


s 

43.91 

43.75 

43.53 

43.25 
42.92 


16 

22 
28 

33 
35 


36 


42.57 
42.21 
41.86^5 

41.54^^ 
41.27 


27 
20 


41.07 

40.94 
40.90 

40.95 
41.09 

41.31 
41.61 

41.99 

42.43 
42.92 

43.45 
44.01 

44-59 
45.17 
45.75 

46.32 
46.87 

47.39 
47.87 

48.31 

48.70 

49.03 
49.30 
49.50 
49.62 

49.67 

49.64 
49-53 


13 
4 

5 

14 
22 

30 
38 
44 
49 
53 

56 
58 
58 
58 

57 

55 
52 
48 
44 
39 

33 

27 
20 

12 
5 

3 
II 


2.053 
42'.558 


Declina- 
tion N. 


+6051 


$t 


36.1 
37.8  '7 

14. 

39-2    ^ 
40.2 

40.7 


40.7 
40.3 
39.4 
38.1 

36.5 

34.6 
32.6 

30.5 
28.3 

26.2 

24.3 
22.6 

21.2 

20.0 

19.2 

18.8 
18.7 
19.0 
19.6 
20.6 

21.9 

23.4 
25.2 

27.3 
29.6 


10 

5 
o 

4 

9 

13 
16 

19 

20 
21 
22 
21 

19 

17 

14 
12 

8 

4 

I 

3 
6 

10 
13 

15 
18 

21 

23 
24 


25 
26 


32.0 
34.5 

39.6  ^5 

42.1  ^5 
24 

44.5 
46.7 


48.7 


22 
20 


+1-793 
i8".09 


+0.04 
+0.2 


-0.06 

40.8 


£  Persei. 
Mag.  3.0 


Right 


h 
3 

s 
1.65 

1.58 
1.47 

1.32 
1. 14 

0.94 

0.73 

0.53 

0.35 
0.20 

0.09 
0.02 
0.01 
0.06 
0.16 

0.32 

0.54 
0.81 

I. II 
1.45 

1.82 
2.20 

2.59 
2.99 

3.38 

3.76 

4.13 
4.48 


m 
52 


7 
II 

15 
18 

20 

21 
20 

18 

15 
II 

7 
I 

5 
10 

16 

22 

«7 
30 

34 

37 

38 

39 
40 

39 

38 

37 
35 


4.80  ^^ 
5.10  ^^ 


5.36 

5.59 

5.79 

5-95 
6.06 

6.12 
6,13 
6.09 


26 

«3 
20 

16 

II 

6 

I 

4 


Dedina- 
tionN. 


+39  45 


// 


48.2 
49.1 

49.7 
50.1 
50.2 

50.0 
49.6 
48.9 
48.0 
47.0 

45.8 
44.6 

43-4 
42.3 
41.3 

40.5 
39.8 
39.4 
39.2 
39.3 

39.6 
40.1 
40.8 

41.7 
42.8 

44.0 

45-3 

46-7 
48.2 

49-7 

51-2 
52-7 
54-2 
55-6 
57-0 

58.2 

59-3 
60.3 


9 

6 

4 
I 
2 

4 
7 

9 

10 

12 

12 
12 
II 
10 
ft 

7 

4 
2 

1 
5 

5 

7 

9 
II 

12 

13 
14 
15 
15 
15 

«5 

15 

14 

14 
12 

II 
10 


1. 301 
o*.709 


■K).832 

33"-88 


.10.2 


-0.03 

40.8 
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Mean  Solar 
Date. 


Jan.  0.4 
10.4 

20.3 

30.3 

Feb.   9.3 

19.2 

Mar.   1.2 

II. 2 

21.2 

311 

Apr;  10. 1 
20.1 
30.1 

Hay  1 0.0 
20.0 

30.0 

June  8.9 

18.9 

28.9 

July  8.9 

18.8 
28.8 
Aug.  7.8 
17.8 
27.7 

Sept.  6.7 
16.7 
26.6 

Oct.  6.6 
16.6 

26.6 
Nov.  5.5 

15.5 
Dec.   5.5 

25.4 
35-4 


S  Persei. 
Mag.  4.0 


Right 
Ascension. 


h        m 

3    53 


9.90 
9.84 

9-74 
9.61 

9.44 

9.25 
9.06 

8.87 

8.70 

8.56 

8.45 

8.39 
8.38 
8.42 
8.52 


Mom  Place 


8.68 
8.89 
9.14 

9.43 
9.75 

20.10 
20.47 
20.84 
21.22 

21.59 

21.95 
22.30 

22.63 

22.94 

23.22 

23.48 
23.70 

23.89 

24.04 

24.15 

24.22 
24.24 
24.21 


4 
10 

16 

21 

25 
29 
32 
35 

37 
37 
38 
37 
36 

35 

33 

31 
28 

26 

22 

19 

15 
II 

7 


Declina- 
tion N. 


+3532 


43.1 
43.8 

44.3 
44.6 

44.6 

44.4 
44.0 

43.4 
42.6 

41.7 

40.7 

39.7 
38.7 
37.8 

37.0 

36.4 
36.0 

35.8 

35.8 

36.0 

36.5 

37.1 

37.9 

38.9 
40.0 

41.2 
42.4 

43.7 
45.0 

46.3 

47.6 

48.9 
50.1 

51.3 
52.4 

53.4 
54.3 
55.0 


7 
5 
3 
o 


4 
6 

8 

9 
10 

10 
10 

9 
8 

6 

4 

2 

o 

2 

5 

6 
8 
o 

I 

2 

2 

3 
3 
3 
3 

3 
2 

2 

I 

o 

9 

7 


y  Eridani. 
Mag.  3.2 


1.229       +0.715 
i8".983     29".67 


DV  «»  D«.  a         +0.02         -0.03 
IV  ^>  IX*  ^  -H).]  -10.9 

19 13 — 21 


Right 
Ascension. 


m 


10 
12 


3    53 

s 

59.23  . 

59.17  ^ 

59.07 

58.95  ^^ 

58.80  \l 

58.64 

58.47 
58.30 

58.15 

58.02 

57.92 

57.85 
57.82 

57.84 
57.91 

58.02 

58.17 
58.36 

58.59 
58.84 

59.12 
59.42 
59.72 

60.03 

60.33 


17 
17 
15 
13 

10 

7 

3 
2 

7 
II 

15 

19 

23 

25 
28 

30 
30 
31 
30 
30 


28 


60.63 
60.91 
61.18  ^7 

61.43  '^ 
61.65 


22 
20 


61.85 
62.02  ^^ 
62.16  ^^ 
62.26 
62.33 


10 

7 
3 


62.36 
62.36 
62.32 


o 


Declina- 
tion S. 


--I344 


77.0 

78.4 
79.6 
80.5 
81. 1 

81.5 
81.6 

81.3 
80.7 

79.9 

78.8 

77.4 
75.8 
74.0 
71.9 


14 
12 

9 

6 


I 

3 
6 

8 

II 

14 
16 

18 

21 

22 


\  Tauri. 
Var.  3-3-4.2 


Right 
Ascension. 


23 
23 


69.7 

67.4 

65.1 

62.8  ^^ 

60.5  '^ 
21 

56.5  '^ 
54.8  '' 

53.4  '^ 
52.4 


51.7 

51.5 

51.7 
52.2 

53.1 


10 

7 

2 

2 

5 

9 
12 


54.3 
55.8  '5 

57.5  '' 


59.3 
61. 1 

62.9 
64.6 
66.1 


18 
18 
18 

17 
15 


1.030      -0.245 
58M96     79".36 


-0.0 1  +0.01 

+0.2  +0.9 

[Bph  13] 


h 
3 


m 

55 


52.40 

52.36 
52.28 

52.17 
52.04 

51.89 
51.73 
51.58 

51.44 
51.32 

51.23 

51.17 
51.16 

51.20 

51.28 

51.41 
51.58 

51.79 
52.04 

52.31 


4 
8 

II 

13 
15 

16 

15 

14 
12 

9 

6 
I 

4 
8 

13 

17 
21 

25 

27 
29 


31 
32 
32 


52.60 

52.91 
53.23 

53.55  ,, 

53.86  3^ 

30 

54.16 

54.46 

54.74 
55.00 

55.24 


30 
28 

26 

24 
21 


55.45 
5564 
55.80 

55.93 
56.02 

56.08 
56.10 
56.08 


19 
16 

13 

9 
6 

2 
2 


Declina- 
tion N. 


+  12   14 


51.2 

50.9 

50.5 
50.1 

49.7 

49.4 
49.1 

48.9 

48.7 
48.6 

48.6 

48.7 
49.0 

49.4 
50.0 

50.7 
51.6 

52.7 
53.9 
55.2 


3 
4 
4 
4 
3 

3 

2 

2 
I 
o 

I 

3 

4 
6 

7 

9 
II 

12 

13 
13 

56.5 
57.8  '^ 

59.1   '' 
60.3 

61.4 


S  Beticnli. 

Mag.  4.4 


Right 
Ascension. 


12 
II 
ID 


62.4 
63.2 
63.8 
64.2 

64.5 

64.6 

64.5 

64.3 
64.0 

63.7 

63.3 
62.9 

62.5 


8 
6 

4 

3 
I 

I 

2 

3 
3 
4 

4 
4 


h       m 

3    57 

s 

24.50 

24.20 

23.84 

23.44 
23.01 


30 

36 

40 

43 
45 


1.023        +0.217 
5iV5i6     42^.92 


0.00 
+0.2 


-0.0 1 
+0.9 


22.56 
22.10 
21.65 
21.23 
20.85 

20.52 
20.25 
20.05 

19.93 
19.89 


46 

45 
42 
38 
33 

27 
20 

12 

4 
4 


19.93 
20.06  *^ 

20.27  ^^ 

27 

20.54     ' 

20.88  3^ 
40 

21.28 


21.73 
22.21 
22.71 
23.21 

23.71 
24.19 

24.63 
2503 
25.38 

25.66 
25.86 

25.99 
26.04 

26.01 

25.89 
25.70 

2544 


45 
48 

50 

50 

50 

48 

44 
40 

35 
28 

20 

13 

5 

3 
12 

19 
26 


Declina- 
tion S. 


-61  38 


// 


48.5 
50.7 
52.4 

53-5 
54-1 

54-1 
53.6 

52.5 

50.9 
48.8 

46.3 
43.4 
40.3 
36.9 
33.3 


22 

17 
II 

6 
o 

5 
II 

16 

21 

25 

29 
31 
34 
36 
36 


36 


29.7 
26.1 
22.6  ^^ 

19.3  \\ 
16.2  3' 

27 

13.5 
II. 2 

9.5 
8.3 

77 


23 

17 
12 

6 
o 


7-7 
8.4 

9.7 
".5 
13.8  'I 


7 

13 
18 


16.6 
19.7 
23.0 
26.4 
29.7 

32.8 
35.6 
38.1 


28 

31 
33 
34 
33 
31 

28 
25 


2.105   -'.853 
2i".8o5  43".24 


-0.04 


+0.06 
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Mean  Solar 
Date. 


Jan.  0.4 
10.4 

20.3 

30.3 

Feb.    9.3 

193 
Mar.    1.2 

II. 2 

21.2 

Apr.  10. 1 
20.1 
30.1 

May  lo.o 
20.0 

300 

June  9.0 

18.9 

28.9 

July   8.9 

18.8 
28.8 
Aug.  7.8 
17.8 
27.7 

Sept.  6.7 
16.7 
26.7 

Oct.  6.6 
16.6 

26.6 
Nov.  5.5 

15.5 

25-5 
Dec.    5.5 

15.4 
25.4 
35-4 


Sec  5,  Tan  8 
Mean  Place 

D'^  a.  Dm  a 
2V  ^,  D^  S 


y  Tauri. 
Mag.  3.9 


Right 
Ascension. 


h 
3 


m 
58 


32.53 

32.49 
32.42 

32.31 
32.18  '^ 


4 

7 
II 


32.03 

31.87 
31.72 
31.58 
31-46 

31.37 

31.31 
31.29 

31.32 
31.40 

31.52 
31.68 
31.88 
32.12 
32.38 

32.67 

32.97 
33.27 
33.58 
33.89 

34.19 
34.48 

34.75 
35.01 

35.24 

35.45 

35.64 
35.80 

35.92 
36.01 

36.07 
36.09 
36.07 


15 

16 

15 

14 
12 

9 

6 

2 

3 
8 

12 

16 
20 

24 
26 

29 

30 
30 

31 
31 
30 

29 

27 
26 

23 
21 

19 
16 

12 

9 
6 

2 
2 


Declina- 
tion N. 


+  544 


// 


61.9 
61.2 
60.6 
60.1 

59.7 

59-3 
59.0 

58.9 
58.9 
59.0 

59.3 
59.8 
60.4 
61.2 
62.1 

63.2 

64.5 

65.9 

67.4 
68.9 

70.4 
71.9 

73.3 
74.6 

75.7 

76.6 

77.2 
77.6 

77.8 
77.8 

77-5 
77.1 

76.5 
75.8 

75.1 

74-3 

73.5 
72.8 


7 
6 

5 
4 
4 

3 
I 

o 

I 


5 
6 

8 

9 
II 

13 
14 
15 
15 
15 

15 

14 

13 
II 

9 

6 
4 


4 
6 

7 

7 
8 

8 

7 


1.005 

3I".622 


+0.101 
55".03 


0.00 
+0.2 


0.00 
+0.9 


A  Tauri. 

Mag.  4.5 


Right 
Ascension. 


h       m 

3    59 

33^86 
3382 

33.74 
33.63 
33.49 


4 
8 

II 


14 
16 


16 
16 


33.33 
33.17 
33.01 
32.86  '5 

32.73  '^ 
10 

32.63 

32.57  . 
32.56 
32.60 
32.69 


32.82 
33.00 
33.22 

33.47 
33.76 


4 

9 

13 

18 
22 

25 
29 

31 


32 
33 


34.07 

34.39 
3472 
3506  \\ 

35.39 


33 
32 


35.71 
36.02 

36.32 
36.60 

36.85 


31 

30 

28 

25 
23 


37.08 

37.29 
3746 
37.60  "l 


21 
17 


37.78 
37.80 

37.79 


II 

7 


2 
I 


Declina- 
tion N. 


+  21   50 


52.5 

52.5 

52.5 

52.4 
52.2 

51.9 
51.6 

51.2 
50.8 

50.4 

50.0 
49.6 

49.3 
49.2 

49.2 

49.4 

49.7 
50.2 

50.9 
51.7 

52.7 
53.7 
54.7 
55.8 

56.9 

57-9 
58.8 

59.7 
60.5 

61.2 

61.8 
62.2 
62.6 
62.9 
63.2 

63.4 
63.5 
63.6 


o 
o 
I 

2 


3 
4 
4 
4 
4 

4 

3 
I 

o 

2 

3 

5 

7 
8 

10 

10 
10 
II 
II 
10 

9 

9 
8 

7 
6 

4 
4 
3 

3 

2 

I 
I 


1.077        +0.401 
32*. 966     42".oo 


+0.01         -0.0 1 
+0.2  +0.9 


c  Persei. 
Mag.  4.0 


Right 
Ascension. 


8 
12 

17 
21 

23 
24 


h       m 

4      2 

s 

21.57 

21.49 

21.37 

21.20 
20.99 

20.76 

20.52 
20.28  ^^ 

20.05  ^ 
19.86  '9 
14 
19.72 
19.63 
19.60 

19.63 
19.73 

19.89 
20.12 
20.40 
20.73 
21.10 

21.50 
21.92 

22.35 
22.79 

23.23 

23.66 
24.08 
24.48 
24.85 
25.19 


9 

3 

3 
10 

16 

23 
28 

33 

37 
40 

42 
43 
44 
44 
43 

42 
40 

37 
34 
31 


28 


25.50 
^578  ,, 
26.01  '3 

26.19  ^® 
26.32 


13 
8 


26.40 
26.42 
26.38 


2 
4 


Declina- 
tion N. 


+47  28 


// 


67.7 
68.9 

69.9 

70.6 

70.9 

70.9 
70.6 

70.0 

69.0 

67.8 

66.5 
65.0 

63.4 
61.9 

60.4 

59-1 
58.0 

57.1 

56.5 
56.1 

56.0 
56.2 
56.6 

57.3 
58.2 

59-3 
60.6 

62.0 

63.6 

65.3 

67.1 
68.9 
70.8 
72.6 

74.4 

76.1 
77.6 
79.0 


12 
10 

7 

3 
o 


3 
6 

o 

2 

3 

5 
6 

5 
5 


9 
6 

4 
I 

2 

4 

7 

9 
II 


3 

4 
6 

7 
8 

8 

9 

8 

8 
7 

5 

4 


1.480       +1.091 
20".456     52".  18 


+0.03 
+0.2 


-0.04 
+0.9 


p  Tanzl. 
Mag.  5.6 


Right 


m 


s 
32.72 

32.68 

32.60 

32.48 

32.34 

32.18 
32.01 
31.84 
31.68 

31.54 

31.43 
31.37 
31.35 
31.38 

31.47 

31.60 

31.78 
32.00 
32.26 

32.55 


4 

8 

12 

14 
16 

17 

17 
16 

14 
II 


3 

9 

13 

18 
22 
26 
29 
32 


33 
34 


32.87 
33.20 

33.54  .  . 
33.88  34 

34.22  3^ 
34 

34.56  ^, 
34.88  32 

35.19 
35.48 

35.75 


36.00 
36.22 
36.40 

36.55 
36.67 

36.75 
36.78 

36.77 


31 
29 
27 
25 


22 
18 

15 
12 

8 

3 
I 


Dcclint* 
tionN. 


+2615 


tt 


28.3 
28.5 
28.7 
28.7 
28.6 

28.4 
28.1 
27.7 
27.2 
26.6 

26.0 

25.5 
25.0 

24.6 
24.3 

24.2 

24.3 
24.6 

25.0 
25.5 

26.2 
27.1 
28.0 
29.0 
30.0 

31.0 
32.0 
32.9 
33.8 

34-6 

35.4 
36.1 
36.7 
37.3 
37.8 

38.2 
38.6 

38.9 


3 
3 
0 
I 
3 

3 

4 

5 
6 

6 

5 
5 

4 

5 
I 

1 

4 
5 
7 

9 

9 

10 

10 
10 

10 

9 
9 

7 

6 

6 

5 

4 

4 

3 


I.I  15       40493 
3i«.78i     i6".88 


•♦0.01 
4o.a 


-0.02 
40.9 
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FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


0^  Bridani. 

/i  Tauri. 

cc  Horologii. 

a  Bettculi. 

Heao  Solar 

Mag.  4. 1 

Mag.  4.3 

Mag.  3.8           1           Mag.  3.4 

Date. 

I 

1 

Riffht 

Declina- 

Right 

Declina- 

Right 

Declina-  1       Right 

Declina- 

Ascension. 

tion  S. 

Ascension. 

tion  N. 

Ascension. 

tion  S. 

Ascension. 

tion  S. 

h      m 

0       / 

h       m 

0       / 

h       m 

o          / 

h       m 

0      9 

4  7 

-73 

4    10 

+    840 

§  m 

4    II 

-42  29 

4    13 

-62  40 

Jan.  0.4 

38.10 

45-1  „ 

s 

49-47 

w  w 

38.4   , 

877  ,, 

WW 

93-5  ,, 

s 

20.88 

r  r 

93.2  „ 

10.4 

38.05  I 

46.3 " 

T  f 

49-44    , 

37-8    \ 

8.64  '^ 

_                   T  "7 

22 
97-5  ,, 

20.58  30 

20.22  ^ 

955  \\ 

20.3 

37-97  „ 

47.4     " 
48.2         I 

48.8         ^ 

4 

49-37  ,; 

37-3    \ 

^•47  Z 

97-4    ' 

30.3 

37-86  " 

49-27    ° 

36-9    * 

«-^7    ° 

98.8  '3 

19.81  ^! 

98.8  "4 

Feb.  9.3 

3772  ;* 

49-15  " 
15 

36.5    \ 

«°3  :^ 

99-7    , 

4 

19.36  ^5 

4/ 

99.6    ^ 

19.3 

37-57  ,, 
37-4^    6 

49.2 

49.00 

36.2 

7-77  ., 

100. 1 

18.89 

99-8 

Mar.  1.2 

49.4     _ 

35-9    ^ 

7-5°  ^ 

1 00.0 
99-4 , , 

17.92  ^° 

99-5    3 
987  ,^ 

II. 2 

37-25  ,. 

49.3     , 

48.68  '^ 

35.7    , 

7-24  't 

21.2 

37-10  ^ 

49.0    ^ 
48.4    J 

48-53  w 

35.6    ' 

6-99'^ 

98-3 

17.47  ;^ 

97-3  \\ 

31.2 

36-97  :. 

48.40  ^ 

35.6    ° 

6.77  " 

96.8  '5 

17.05  ^ 

95-4  '^ 

II 

8 

10 

2 

19  ■                     20 

37 

23 

Apr,  lo.i 

36.86 

47-6  ,„ 

48-30  . 
48-24  I 

35.8   , 

6.58 

94-8  ,, 

16.68 

93.1     _ 

20.1 

36.79       I 

46.6    « 

36.1    3 

6.43  ^ 

92-5   3 

16.37  w 

90.4 

30.1 

36.76       f 

45.4 

48.22  \ 

36.5   \ 

6.32  " 

89-8  ^l 

16.13  \) 

87.3    ^ 

May  lo.o 

36.77        ' 

43-9  \i 

48.24  ^ 
48.30  ^^ 

37-^    8 

6.27       ^ 

86.9  '9 

15.97  'J 

84.0  33 

20.0 

36.82     5 
10 

42.2  '7 
^       18 

37.9    \ 

6.28        ' 

6 

83.8  3' 
32 

15.89  ^ 

80.6  34 
36 

i         300 

36.92 

+°-+    TO 

48.41 ,, 
48.57  ^ 

388  .„ 

6.34 . , 

80.6 

15.90 

77.0     . 

June  9.0 

37.07  ^l 
37.25  ,^ 

385        ' 

39.^    .0 

6.45 

77-3  ^3 

15.99 ,« 

73-4  ^' 

18.9 

36.5       ^ 

48.76  w 

..  »   ^    12 
41.0 

6.62  '7 

74-0  " 

^^•^7    ' 

698  t 

28.9 

37-47  11 

34-4  '' 

48.99  '^ 

42.3       , 

6-84  " 

70.8  3^ 

16.42  ^5 

66.4  34 

My  8.9 

37.72    I 

32-4    ! 

49-25    ' 

43.7    't 

M  ,^  26 

7-^0 

67.8  3° 

16.74  ^' 

63.3  ^^ 

27 

«9 

28 

14 

29 

27 

38 

28 

18.9 

37.99  ^^ 

3°-5  ,8 
^^•7    6 

49-53  ,^ 

45.1    ,, 

7.39  ,, 

^5-1  ,, 

17.12 

^•5  _ 

28.8 

38.28  11 

49.83  ^^ 

46.4   ^ 

771 ,: 

62.7  '4 

17.56  ^^ 

58.1  ^4 

Aug.  7.8 

38.58  ^° 

27.1    ' 

50.14  I 

47.7    \\ 

^•^5  ^^ 

60.8 '9 

18.04  "^ 

56.2  '9 

17.8 

38.88  ^"^ 

25.8    3 

50.45  ^ 

^^•9    0 

^•4^  ^6 

59-4  '^ 

18.54  ^^ 

54.8  '4 

27.7 

39.18  11 

24-7  „ 

50.76  3' 

49.9  '^ 

«-77  ^^ 

58.5    ! 

19.06  52 

54-0    * 

30 

8 

30 

9 

36 

4 

52 

I 

Sept.  6.7 

39.48 

239  . 

51.06 

50.8 

^•^^    ^A 

58.1 

'9-58  ^^ 

53-9    ^ 

16.7 

39.77  _^ 

235  * 

51.36^^ 

51.5     \ 

9.47 ,: 

58-3    « 

20.08  5° 

54-4 

26.7 

40.04  J 

23.5  ° 

51.64  \l 

52.0    5 

9.80  ^^ 

59-^  ,! 

20.55 1! 

55-5  " 

Oct   6.6 

40.29  ^ 

23.8  I 

51.90^^ 

52.2     ^ 

10.10  *^° 

60.5  '4 

20.98  4^ 

57.2  '7 

16.6 

40.53 ,; 

24-4    I 

52.15  ^^ 

52.2    ° 

27 
10.37     7 

62.4  '9 

21.36  3^ 

59-5  '3 

21 

9 

23 

I 

23 

23 

31 

27 

26.6 

40.74  _« 

25-3  „ 

5238  ,^ 

52-1     , 

10.60 

^4-7  „ 

21.67  _ 

62.2 

Nov.  5.6 

40.92  . 
41.08  ; 

26.5  " 

52.58    ^ 

51-8-3 

10.79  |9 

67-4   ! 

21.91  ^ 

65.2  3« 

15-5 

279  ;* 

52.75  : 

51-3    \ 

10.94  , 

70.3   9 

22.07  '« 

68.5  33 

n    ^5.5 

41.20  'I 

29-3 ,: 

52.89  \i 

50.7    \ 

11.04^^ 

73-3  3° 

8 
22.15 

71.934 

^  5.5 

41.29  9 

30.8  5 

52.99  ^ 

50.1    ^ 

11.09 

76-3  Z 

22.14 

75.3  3'* 

5 

15 

7 

6 

0 

30 

9 

32 

15.4 

41.34  , 

32.3 ,, 

53.06 

49.5     , 
48.9     J 

11.09     . 

if:? « 

22.05     « 

78-5  ,„ 

25.4 

41.36  ' 

33.8  \\ 

53.09  ^ 

1 1 .04     ^ 

21.87  'J 

81-5  3^ 

35.4 

fed,  Tan  d 

41.34 

35-1  '^ 

5309 

48.3     ^ 

10.94 

84.5  "* 

21.62  ^5 

84.2  ^7 

1.008     -0.124 

1. 01 2 

+0.153 

1356          -0.917 

2.180       -1.937 

Men  Place 

37«.o8o    49"-33 

48'.522     30^.76 

7".i22     9i".44 
-0.02         +0.03 

i8*.oii     89".  16 

D'^o.D.a 

0.00           0.00 

0.00           0.00 

-0.05           40.QS 

IVf  B-* 

+0.2 

40.9       1 

+0.2 

+0.9      1 

+0.2 

•VO.9 

^       -¥0.1 

■^0,^ 

[Eph  13I 
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APPARENT  PLACES  OF  STARS,  1913 


kOR  the  upper  transit  at  WASHINGTON. 


Y  Tauri. 

<^  Tauri. 

i;^  Bridani. 

^Taiirl. 

Mean  Solar 

Mag.  3.9 

Mag.  3.9 

Mag.  4. 1 

Mag.  3.6 

Date. 

1 

1 

Right 

Dedina-  I 

Right 

Declina- 

Richt      1   Dcclina- 

Right       1  Dc^hw- 

Ascension. 

tion  N 

r. 

Ascension. 

tion  N. 

Asceosion.  j     tion  S. 

1 

Ascension.  ,    tion  N. 

h       m 

0 

t 

h       m 

0      t 

h       m 

0     / 

h       m 

e        » 

4    14 

+  1525 

mm 

4  17 

+  17  20 

4    20 

-3412 

4    23 

+i8  59 

Jan.    0.4 

s 

51-39    , 

WW 

15-0 

8 

5590    , 

WW 

30.8 

47.57     „ 

66.6 

s 

33.08 

27.6 

10.4 

51.36    \ 
5^-30  .' 

14.8 

2 

55-88    I 

30.6 

47.48     9 

68.7  '' 
7°-5  ,. 

33.06 

33.00 

27.6   *» 

20.3 

14.6 

2 

«* 

30.4  , 

47.35  \l 

♦7-'9  \l 

27-5      ' 

30.3 

51.20   ° 

14.3 

3 

0m 

55.72    ° 

30.2 

71.9  '4 

32.90 

27-3    , 

Feb.   9.3 

51.07  '•> 
15 

14.0 

3 
3 

55.59  4 

30.0  ^ 

47.00  ^9 

72.9    5 

32.77  ,^ 

27.1    ^ 

19.3 

50-92 

50.76  ^ 
50.60  '^ 

137 

\^ 

55-44  „ 

29.8 

46.78  „ 

73.4    - 

32.62 

32-46  ^ 

32.30  ,g 
32-H ; . 

26.9 

Mar.   1.2 

13.5 

2 

55.27  \l 
55."  ,° 

29.5  , 

46.55  '^ 

73.4    , 

26.7    * 

II. 2 

13-2 

3 

29.2  \ 

46.33  ", 

73.0   * 
72.2 

26.4   \ 

21.2 

50.45  '^ 

13-0 

2 

54.96    5 

29.0 

46.11  " 

26.1     3 

312 

50.32  'f 

12.8 

2 

54.82  '♦ 

28.8  * 

45.91  ^^ 

T  1 

70.9 :, 

32.00  * 

25.8    3 

II 

I 

II 

2 

17 

17 

II 

3 

Apr.  10. 1 

50.21 

12.7 

54.71         ^ 

28.6 

45 .74  „ 

^9-2  ,„ 

31.89  „ 
31.81  \ 

25.6 

20.1 

50.14    \ 

12.6 

I 

54.64  ; 

28.5  ' 

45.61  '3 

67-'  '° 

25-4    , 

301 

50.12 

12.7 

I 

54.61  ^ 

28.4 

45.52    I 

^4-9  ^ 

31.78  ^ 

25.3   - 

May  1 0.0 

50.14 
50.21    ( 

12.9 

2 

A 

54.63  ^ 

28.5  ; 

45.48    4 

3^-79    6 

25.3    , 

20.0 

133 

4 

54.70 ,: 

28.7  ^ 

45.50    , 

59.5  ,„ 

31.85 ,: 

25.4    ' 

II 

5 

II 

4 

6 

30 

II 

3 

30.0 

50.32 
50.48  'f 

13.8 

jM 

54.81 

54-97  '^ 

29.1 

45.56  „ 

56-5  ,„ 

31.96  ,g 
32.12 

257    ^ 

June  9.0 

14.5 

7 
8 

29.7  ^ 

45.67  " 
45.83  '^ 

53.5  ^^ 

26.1    \ 

18.9 

50.68  '*» 

15.3 

55-17  n 

30.4  I 

50-4  ^! 

32.31    '9  i  26.7    " 

28.9 

50.91  ^^ 
5*-'7  ,° 

16.2 

9 

55-40    I 
55.66  '^ 

8 

31.2  ° 

46.03  ^° 

47-4  Z 

32.54  ,X 
32.80  ^f 

27.4    '0 
28.2    * 

July   8.9 

17.2 

10 

32-1  .„ 

46.27  '4 

44-5 '9 

29 

II 

29 

10 

27 

26 

29 1             V 

18.9 

51.46 

18.3 

55.95  „ 

33.1  ,„ 

46.54  ,„ 

41.9  „ 

3309  „  1  291     - 

28.8 

51.77  ^; 

19.4 

1 1 

56.26  3' 

34.1  ° 

46.84  ^° 

39.6  '3 

33.40  3       30.0  ^ 

Aug.  7.8 

52.08  3« 

20.5 

II 

56.58  3^ 

35-2  " 

47.16  \\ 

37.6  ^° 

3372  3      31,0 

17.8 

52.40  \ 

21.6 

II 

9  ^\ 

56.90  \\ 

36.2  •*' 

47.49  ^^ 

3^-'    0 

34.04,.  132.0 

34.37^^132.9  ^ 

27.7 

52.72  ^, 

22.6 

10 

57-22  3^ 

37.2    '° 

47.82  33 

35. »  " 

3« 

9 

32 

9 

33 

5 

Sept.  6.7 

53.03  „ 

23.5 

8 
6 

57.54  „ 

38.1     ^ 
38.9    2 

48.15  „ 

34.6    „ 

34.69  „    33-7   . 

16.7 

53-34  ,' 

24.3 

57.85  ^' 

48.47  ^' 

34.6    I 
35.2  „ 

35.01  3 

0 

34-5   , 

26.7 

53.63  ^ 

53-9'  '! 
54.17    t 

24.9 

58.15  f° 

39.5    ^ 

48.77  Z 

35.31  30 

35.2  ; 

Oct.    6.6 

25.4 

5 

58.43  'J 
58.69  ^^ 

40.0    5 

49-06  ^9 
49-32    ° 

36-3  " 
37-9  'J 

35.60  ^9 

35-7  \ 

16.6 

25.7 

3 

40.4  : 

35.87  '^ 

36.1    ♦ 

23 

I 

24 

2 

23 

20 

25 

3 

26.6 

54.40 

25.8 

58.93  ,, 

40.6 

49-55  ,„ 

39-9  „ 

36.12 

36.4    , 

Nov.  5.6 

54.61     • 
54.79    ' 

25.8 

0 

59.15"" 

40.7  J 

49-75  Z 
49.91 

44.8 'f 
47.6  i 
50.4  '« 

27 

3^-34  " 

36.6 

15.5 

25.8 

0 

59.34     ' 

40.8 

36.53  ,^    36.7    ' 

36.69  ^  36.7  ! 

25.5 

54-94  ,; 

257 

I 

59.49  ,, 

40.7  \ 

50.03  ' 

Dec.    5.5 

55.06  - 

25.5 

2 
3 

59-61  'I 
9 

40.6 

50.10    ' 
3 

36.82  '3 
9 

36.7    „ 

15.4 

55.14    , 

25.2 

^\ 

59-70 

40.5 

50.13    „ 

53-'  26 

36.91 

36.7    , 

25.4 

55.18    4 

25.0 

2 

4% 

59-74    * 

404 

50.11 
50.05 

36.96  \ 

36.6 

35-4 

55-18    ° 

24.7 

3 
76 

59-74    ° 

40.2 

58.1  '^ 

36.97 

36.5    ' 

Sec  6,  Tan  6 

1.037      +0.2; 

1.048            +0.312 

1.209      -0.680 

1.058    40,344 

Mean  Place 

50'.43i       5".94    1 

54'.928     2i".32 

46*.  1 27     66".36 

32«.o83    \n"M 

D>  a,  Dm  a 

-K>.OI            -0.01 

[ 

+0.01         -0.0 1 

-0.02         -10.02 

+0.01          -O.OI 

D^  S,  D«  6 

-K>.2 

+0.9 

+0.2 

+0.9    1 

■to.  2 

+0.9     1 

+0.2 

+0.9 

tEph  i3l 
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3f  ean  Solar 
Date. 


Jan. 


Feb. 


Mar. 


Apr. 


May 


June 


July 


Aug. 


Sept. 


Oct. 


Nov. 


Dec. 


0.4 
10.4 
20.4 

303 
9-3 

19.3 
1.2 

II. 2 

21.2 

312 

lO.I 

20.1 
30.1 

lO.I 

20.0 

300 

9.0 

18.9 
28.9 

8.9 

18.9 

28.8 

7.8 

17.8 
27.8 

6.7 

16.7 

26.7 

6.6 

16.6 

26.6 
5.6 

15.5 

255 

5.5 

15.5 
254 
35.4 


Sec*,  Tan  6 
Mean  Place 


BfS,  D«i  S 


6  Mensse. 
Mag,  5.6 


Right 
Ascension. 


h       m 

4    23 

s 

57.92 
56.91 
55.73 
54.41 
52.99 


lOI 

118 
132 

142 
147 


Declina- 
tion S. 


-80  24 
ft 

70.6 

73.0 


51.52 

50.03 
48.56 

47.14 
45.81 

44.61 

43.55 
42.67 

41.98 

41.50 

41.24 
41.21 
41.40 
41.81 
42.42 

43.21 
44.17 

45.27 
46.46 

47.72 

49.00 
50.26 

51.45 
52.54 
53.48 

54.23 

54.77 
55.08 

55.14 
54.94 

54.50 
53.82 
52.92 


149 

147 
142 

133 
120 

106 
88 

69 
48 
26 

3 

19 
41 
61 

79 

96 
no 
H9 
126 
128 

126 
119 
109 

94 

75 

54 

31 
6 

20 
44 

68 
90 


24 
18 


74.8 
76.1  'I 

76.9  : 


77'^ 
76.8 

75.9 

74.5 
72.6 

70.3 
67.7 

64.7 

61.4 

58.0 

54.5 
51.0 

47.6 

44-3 
41.2 

38.5 
36.2 

34.4 
33.1 
32.4 

32.3 
32.8 

34.0 

35.7 
38.0 

40.7 

43.7 
47.0 

50.4 
53.7 

56.9 

59.9 
62.5 


3 

9 

H 

19 

23 

26 
30 
33 
34 
35 

35 
34 
33 
31 
27 

23 
18 

13 

7 
I 

5 
12 

17 
23 
27 

30 

33 
34 
33 
32 

30 
26 


6.006   -5.922 
49«.572  66".8i 


m  Persei. 
Mag.  6. 1 


Right 
Ascension. 


h 
4 


m 
27 


-0.14 
+0.2 


+0.15 
+0.9 


8^61 

8.57 
8.48 

8.34 
8.17 

7.97 
7.75 
7.52 

7.31 
7.12 

6.97 
6.86 
6.81 
6.82 
6.89 

7.01 
7.19 

7.43 
7.72 

8.04 

8.39 

8.77 
9.17 

9.58 

9.99 


4 

9 

14 

17 
20 

22 

23 
21 

19 

15 

II 

5 
I 

7 
12 

18 

24 
29 
32 
35 

38 
40 

41 
41 

41 
20.40 
20.80  ^° 
21.18  3* 

21.55 
21.90 


37 
35 
32 


22.22 
22.50 
22.75 
22.96 
23.12 

23.23 
23.29 

23.29 


28 

25 
21 

16 

II 

6 
o 


Declina- 
tion N. 


+42  52 


// 


58.4 
59.6 
60.5 
61.2 
61.7 

61.8 
61.7 
61.3 
60.6 

59.7 

58.7 

57.5 
56.2 

54.9 
53.7 

52.6 

51.6 
50.8 
50.2 
49,8 

49.6 

49.7 
50.0 

50.5 
51. 1 

51.9 
52.8 

53.9 
55.1 
56.4 

57.8 

59.2 
60.6 
62.1 
63.6 

65.0 
66.3 
67.5 


12 
9 

7 

5 
I 

I 

4 

7 

9 
10 

12 

13 

13 
12 

II 

10 
8 
6 

4 

2 

I 

3 

5 
6 

8 


9 
I 

2 

3 
4 

4 
4 
5 
5 


or  Tauri. 

Mag.  I.I 


Right 
Ascension. 


h       m 

4    30 


8 
56.62 

56.60 

56.55 
56.46 

56.34 

56.19 
56.03 

55.87 
55.71 
55.57 

55.45 
55.37 
55.33 
55.34 
55.39 


2 

5 

9 
12 

15 

16 
16 
16 

14 
12 

8 

4 
I 

5 
10 

55-49  _ . 
55.63  ]l 
55.82  11 
56.04  " 

56.29  II 

5^-57  ,^ 
56.87  ^^ 
57.18  11 
57.50  ^ 
57.82 


58.14 

58.45 
58.75 
59.04 
59.31 


32 
32 


31 
30 

29 

27 
25 


1.364      +0.929 

I7-.396     44".47 


+0.02 
+0.2 


-0.02 
+0.9 
tEph  13] 


22 
20 

17 


59.56 

59.78 

59.98 

60.15 

60.28    '^ 
10 

60,38 

60.44 

60.45      ^ 


Declina- 
tion N. 


-f-16  20 


// 


6.0 
5.8 
5.5 
5.3 
5.1 

4.9 
4.6 

4.4 
4.2 

4.0 

3.9 
3.8 
3.8 

3.9 
4.2 

4.6 

5.2 

5.9 
6.7 

7.5 

8.5 

9.5 
20.5 

21.5 
22.4 

23.2 

23.9 
24.4 

24.8 
25.1 

25.2 
25.2 

25.1 
24.9 

24.7 

24.5 
24.3 
24.0 


2 

3 

2 

2 

2 

3 

2 

2 
2 
I 

I 
o 

I 

3 
4 

6 

7 
8 

8 

10 

10 
10 
10 

9 

8 

7 

5 

4 

3 
I 

o 
I 

2 
2 

2 

2 
3 


V  Eridanl. 
Mag.  4.1 


Right 
Ascension. 


h 
4 


m 
31 


s 
59.32 
59.30 
59.24 
59.14 
59.01 

58.86 
58.70 

58.54 
58.38 
58.24 

58.12 

58.03 

57.98 

57.97 
58.01 


2 

6 
o 

3 
5 

6 
6 
6 

4 

2 

9 

5 
I 

4 
8 


13 

17 
20 


58.09 

58.22 

58.39 

58.59  ^, 

58.82  ^3 

25 

59.07 

59.35 

59.64 

59.94 
60.24 


1.042 
55'.598 


+0.293 

.72 


6" 


+0.01 
+0.2 


-0.0 1 
+0.9 


60,54 
60.84 
61.12 
61.39 
61.64 

61,87 
62.08 
62.26 
62.41 
62.52 

62.60 
62.64 
62.65 


28 
29 
30 

30 
30 


Declina* 
tionS. 


30 
28 

27 
25 
23 

21 
18 

15 
II 

8 

4 
I 


-331 


/f 


40.9 
42.0 

43.0 

43.9 
44.6 

45.0 
45.2 

45.3 
45-2 
44.8 


ir 
10 

9 

7 
4 

2 
I 
I 

4 
6 


44.2 

43-4 
42.4 

41.2 

39.8  !* 


8 
10 
12 


15 

17 
18 
18 
18 
18 

17 

15 

13 
10 

8 

4 
I 

2 

5 
8 

10 
12 

14 
14 
14 

30.5 
31.8  '^ 

33.1  '^ 


38.3 
36.6 

34.8 
33.0 
31.2 

29.4 
27.7 
26.2 
24.9 

23.9 

23.1 
22.7 

22.6 

22.8 

23.3 

24.1 

25.1 
26.3 

27.7 

29.1 


1.002   -0.062 
58«.248  46".43 


0.00 

•fO.I 


0.00 
40.9 
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APPARENT  PLACES  OF  STARS,  1913. 

FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


Mean  Solar 
Date. 


Jan.  0.4 
10.4 
20.4 

30.3 
Feb.    9.3 

19.3 
Mar.    1.2 

II. 2 

21.2 

312 

Apr.  1 0.1 
20.1 
30.1 

May  lo.i 
20.0 

30.0 

June  9.0 

18.9 

28.9 

July   8.9 

18.9 
28.8 
Aug.  7.8 
17.8 
27.8 

Sept.  6.7 
16.7 
26.7 

Oct.  6.6 
16.6 

26.6 
Nov.  5.6 

15.5 

25.5 
Dec.    5.5 

15.5 
25.4 
35.4 


oc  Doradus. 
Mag.  3.5 


Right 
Ascension. 


Sec  5,  Tan  <5 
Mean  Place 


h       m 
4    32 


9.23 
9.04 

8.79 
8.50 
8.17 

7.81 

743 
7.05 
6.69 

6.35 


19 

25 
29 

33 
36 

38 
38 
36 
34 
30 


6.05 
5.80  ^5 
5.60^° 
5.46  '5 
5.39    I 

5.39  . 
5.46  ' 
5.60'^ 
5.80 
6.06 


20 
26 

31 


6.37 

6.73 
7.12 

7.54 
7.97 


36 
39 
42 
43 
43 


8.40 
8.82  ^^ 
9.23  ^' 
9.61 
9.96 


38 
35 
30 


D  V  a.  Dm  a 
Df  d,  D«d 


10.26 
10.50 
10.68 
10.80 
10.86 

10.84 

10.75 
10 


24 
18 

12 

6 

2 


.60  '5 


Declina- 
tion S. 


-55  12 


// 


90.7 

93.3 

95.4 
97.1 

98.2 

98.8 
98.8 

98.3 
97.2 

95.7 


26 

21 

17 
II 

6 

o 

5 
II 

15 
20 


24 


93.7 

88.6  ^7 

85.5  \\ 

82.2  33 
34 

78.8 

75.3  ^^ 
71.8  35 

68.4  3^ 
65.2 


32 
29 


62.3 

59.7 
57.6 
56.0 

55.0 

54-6 
54.8 
55.6 
570 
59.0 

61.5 
64.4 
67.6 
70.9 

74-3 

77.6 
80.7 

83.5 


26 
21 
16 
10 

4 

2 
8 

20 

25 

29 
32 

33 
34 
33 

31 

28 


1-753       -1.440 
6'.930     88".8i 


-0.03 
+0.1 


+0.03 
40.9 


53  Eridani. 
Mag.  4.0 


Right 
Ascension. 


h   m 

4  34 

2*83 
2.79 
2.72 
2.61 
2.47 


4 

7 
II 


14 
16 


2.31 
2.14 

1.96 

1.79 

1.63 

1.50 
1.40 

1.34 
1.32 

1-34 

1.41 

1.52 
1.68 
1.87 
2.10 

2.35 
2.62 

2.91 

3-21 

3.52 

3.82 
4.11 

4-39 
4.66 

4.91 

5-14 
5.35 
5-53 
5.67 
5.78 

5.85 
5.88 

5.87 


17 
18 

17 
16 

13 

10 
6 

2 
2 

7 

II 
16 

19 
23 
25 

27 
29 
30 

31 
30 

29 
28 

27 
25 
23 

21 
18 

14 
II 

7 

3 
I 


Declina- 
tion S. 


-1427 


// 


80.4 
82.0 

83.4 
84.6 

85.4 

86.0 

86.3 

86.3 

85.9 
85.2 


16 

14 
12 

8 
6 

3 
o 

4 
7 
9 


12 


84.3 
83.1 
81.6  ^5 

79.9  '^ 
77.9 


75.8 
73.6 

71.3 
69.0 

66.8 

64.6 
62.6 
60.9 

59.5 
58.4 

57.7 

57.4 

57.5 
58.0 

58.9 

60.2 
61.8 
63.6' 

65.5 
67.5 

69.5 
71-4 
73.1 


20 
21 

22 

23 

23 
22 

22 

20 

17 

14 
II 

7 

3 
I 

5 

9 

13 

16 
18 

19 
20 

20 

19 
17 


r  Tauri. 
Mag.  4.3 


Right 
Ascension. 


1.033         -0.258 
ii».664     84".09 


-0.0 1  +0.01 

+0. 1  -K>.9 

[Eph  13I 


h 
4 

8 
2.36 

2.35 
2.30 

2.21 
2.08 

.93 
.76 

•59 

.43 
.28 

.16 
.07 
.02 
.02 
.07 

.17 
.31 
.50 

.73 
.99 

2.27 
2.58 
2.90 

3.23 
3.57 

3.90 
4.22 

4.54 
4.84 

5.13 

5.40 
5.64 
5.85 
6.03 

6.18 

6.29 

6.35 
6.37 


m 

37 


I 

5 

9 

13 

15 

17 

17 
16 

15 
12 

9 
5 
o 

5 
10 

14 
»9 
23 
26 

28 

31 
32 
33 
34 
33 

32 
32 
30 
29 

27 

24 
21 

18 

15 
II 

6 
2 


Declina- 
tion N. 


1.085 
l".298 


+22  47 
99 

37.4 

37-5 
37.6 

37.7 
37.6 

37.5 

37-3 

37- 1 
36.8 

36.4 

36.1 
35.8 

35-5 
35.3 
35.2 

35.2 

35.3 
35-6 
36.0 

36.5 

37-2 
37-9 
38.7 
39.5 
40.3 

41. 1 
41.8 
42.4 
42.9 

43.4 

43.8 
44.1 

44.4 
44.6 

44.8 

45.0 

45.1 
45.2 


3 

4 
3 

3 

3 

2 

I 
o 


3 

4 
5 
7 

7 
8 

8 

8 

8 

7 
6 

5 
5 

4 

3 

3 

2 

2 
2 

I 

I 


+0.420 
27".o6 


Oroombridge  848. 
Mag.  6.0 


Right 
Ascension. 


h       m 

4    37 

S 

lO.OI 

9.76 

9.35 
8.81 

8.16 


7.43 

6.66 
5.88 

513 
4.45 

3.87 

3-41 
310 

2.95 
2.96 

3.14 
3.49 
3.99 
4.63 
540 

6.27 

7.23 
8.26 

9.33 
10.43 


25 
41 
54 
65 
73 

77 

78 

75 
68 

58 

46 

31 

15 
I 

18 

35 

501 

64 

77 
87 

96 
103 
107 
no 
no 


Dedina- 
tiooN. 


+75  47 

M 
21.7 


+0.01 

-K>.I 


-0.0 1 
-K>.9 


^•53  ,^ 
2.62  '^ 

3.69  '^^ 


4.71 
5.66 

6.53 
7.29 

7.93 

8.43 
8.79 

8.99 
9.01 
8.86 


102 

95 

87 


76 
64 


36 
20 


2 
15 


26 
24.3  ,, 

26.6  ^3 

28.5  '^ 
29.9 


14 
8 


30.7 
310 

30.7 
29.9 

28.5 

26.7 
24.6 
22.2 
19.6 
16.9 

143 
1 1.7 

9.3 
7.2 

5-3 

3.8 

2.6 

1.8 

1.5 
1.6 

2.1 
3.0 

4-3 
5.9 
7.9 


4.073 

6-.285 


3 

3 
8 

14 
18 

21 

24 
26 

27 
26 

26 

24 
21 

19 
15 

12 
8 

3 
I 

5 

9 

13 
16 

20 
23 


26 
28 


10.2 
12.8 

15.6 

5^  18.6  30 

21.6  30 

31 

24.7 
29 


27.6 
30.4 


28 


+3.948 


i/' 


4".45 


+0.10 
+0.1 


-0.09 
40.9 
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FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


Mean  Solar 
Date. 


Jan.  0.4 
10.4 
20.4 

303 
Feb.   9.3 

19-3 
Mar.   1.3 

11.2 

21.2 

312 

Apr.  10. 1 
20.1 
30.1 

May  10. 1 
20.0 

30.0 

June  9.0 

19.0 

28.9 

July  8.9 

18.9 
28.8 
Aug.  7.8 
17.8 
27.8 

Sept.  6.7 
16.7 
26.7 

Oct.  6.7 
16.6 

26.6 
Nov.  5.6 

Dec  5.5 

15.5 
254 
35-4 


a  Coeli. 
Mag.  4.5 


Right 

ASCPIIMOP. 


h       m 

4    37 

47.10 
47.00 

46.85  '5 
46.66  ^^ 

46.43  '^ 


10 


SK^,Tan5 
Hon  Place 


46.18 

45-91 
45.64 
45.38 
45.14 


25 

27 

27 
26 

24 
21 


44.93  _g 
44.75  ' 
44.62  '3 

44.54 


44.51 

44.54 
44.62 

44.75 
44.93 
45.16 


3 
3 

8 

»3 
18 

23 
27 


30 


45.43 

45.73  „ 
46.06  33 

46.40  34 
46.75 


47.11 

47.46 

47.79 
48.11 

48.40 

48.66 
48.88 
49.06 
49.20 
49.28 

49.31 
49.29 

49.22 


35 
36 

35 
33 
32 

29 
26 

22 
18 

14 
8 

3 


Declina- 
tions. 


-42 


// 


47.1 
49.6 

51.7 

53-3 
54.5 

55.2 
55.4 
55.1 
54.3 
53.1 

51.4 

49.3 
46.9 

44.2 

41.2 

38.1 

34.9 
31.6 
28.4 

25.3 

22.5 
20.0 
17.9 
16.2 

15.1 

14.6 
14.6 
15.2 
16.4 
18.1 


25 
21 

16 

12 

7 

2 

3 
8 

12 
17 

21 

24 
27 
30 
31 

32 
33 
32 

31 
28 

25 
21 

17 
II 

5 

o 

6 

12 

17 
21 


26 

29 
30 


20.2 
22.8 

25.7 
28.7 

31.8  ^" 
31 

34-^00 

37.8  "9 

27 

40.5  ^ 


1.346   -0.901 
45'-405  47  "00 


4  Cameiop. 
Mag.  5.4 


Right 
Ascension. 


h        m 

4    40 

46.76 
46.70 
46.58 

46.39 
46.15 


12 

19 

24 
28 


31 
32 
31 


45.87 
45.56 

45.24 

44.93  ,, 

44.66  ^7 

23 

44.43 

44.25 
44.14 

44.11 

44.16 


Declina- 
tion N. 


+5636 


// 


'9-'  .8 

32.5 

33-8  \i 
34-8 


10 


18 
II 

3 

5 
12 


-0.02 

40.I 


40.02 
+0.9 


44.28 
44.48 

44.75 
45.09 
45.48 

45.92 

46.39 
46.89 

47.41 
47.93 

48.46 
48.98 

49.49 
49.98 

50.44 

50.87 

51.25 
51.58 
51.86 
52.08 

52.23 
52.30 
52.29 


20 

27 

34 
39 
44 

47 
50 
52 
52 
53 

52 

51 

49 
46 

43 

38 

33 
28 

22 
15 

7 
I 


35.3 
35.4 
35.1 
34.4 
33.4 

32.0 
30.4 

t28.6 
26.7 
24.8 

23.0 
21.2 
19.6 
18.2 
17.1 

16.2 
15.6 

15.3 
15.3 
15.6 

16.2 
17.0 
18.1 
19.4 
21.0 

22.7 
24.6 
26.6 
28.7 

30.9 

33.1 
35.1 
37.1 


I 

3 

7 
o 

4 

6 
8 

9 

9 
8 

8 
6 

4 
I 

9 

6 

3 
o 

3 
6 

8 
II 

13 
16 

17 

19 
20 

21 

22 

22 

20 
20 


^  Eridani. 
Mag.  4.2 


Right 
Ascension. 


I.817        +1.517 
45'.o63      I3".8i 


h       m 

4    41 

s 

10.20 
10.18 
10.12 

10.03 

9.91 


+0.04         -0.03 
+0.1  +0.9 

[£ph  Z3l 


2 
6 

9 
12 

15 


9.76 
9.60 

9.43 

9.27 
9.12 

9.00 
8.91 

8.85 
8.84 
8.87 

8.94 
9.06 

9.22 

9.41 

9.64 


16 

17 
16 

15 
12 

9 
6 

I 

3 

7 

12 
16 

»9 
23 
25 

0.16  '7 

0.45  ^^ 

0.74 
1.04 


29 
30 

30 


1.34 
1.63 

1.92 

2.19 

2.45 

2.69 
2.91 
3.10 
326 
3.38 

3.47 
3.52 
3.53 


29 

29 

27 
26 

24 

22 

19 
16 

12 
9 

5 
I 


Declina- 
tion S. 


-324 


// 


42.3 

43.5 

44.5 

45.4 
46.1 

46.6 
46.9 
46.9 
46.8 

46.5 

46.0 
45.2 
44.2 
43.0 

41.7 

40.2 

38.5 
36.8 

35.0 
33.2 

31.5 
29.8 

28.3 

27.0 

26.0 

25.3 
24.8 

24.7 

24.9 

25.4 

26.2 

27.3 
28.5 

29.9 
31.3 

32.7 
34.1 
35.4 


12 
10 

9 

7 
5 

3 
o 

I 

3 
5 

8 
o 

2 

3 
5 

7 

7 
8 

8 
7 

7 

5 

3 
o 

7 

5 
I 

2 

5 
8 

II 
12 

14 
14 
14 

14 
13 


n^  Orionls. 
Mag.  3.3 


Right 
Ascension. 


1 .002    -0.060 
9".096  48".o8 


h 
4 


m 

45 


s 

8.04 

8.03 
7.98 

7.90 
7.79 

7.65 

7.49 

7.33 
7.17 

7.03 

6.91 

6.82 
6.76 

6.75 
6.79 

6.87 

6.99 
7.15 
7.35 

7.58 
7.84 

8.12 
8.41 
8.71 
9.02 

9.33 
9.63 
9.92 

0.21 
0.48 

0.73 
0.96 

1. 16 

1.33 
1.47 

1.57 
1.63 

1.66 


I 

5 
8 

II 
14 

16 
16 
16 

14 
12 

9 
6 

I 

4 
8 

12 
16 
20 

23 
26 

28 

29 
30 

31 
31 

30 

29 
29 

27 
25 

23 
20 

17 

10 

6 

3 


Declina- 
tion N. 


+   648 


// 


44.5 
43.8 

43.2 

42.7 
42.2 

41.8 
41.6 

41.5 
41.4 

41.5 

41.7 
42.0 

42.5 
43.1 
43.9 

44.8 

45.9 
47.1 

48.4 
49.7 

51.0 

52.3 
53.5 
54.6 

55.5 

56.2 

56.7 
57.0 

57.1 
56.9 

56.5 
56.0 

55.4 
54.6 

53.7 

52.9 
52.1 

51.3 


7 
6 

5 
5 
4 

2 
I 
I 
I 
2 

3 

5 
6 

8 
9 

II 
12 

13 
13 
'3 

13 
12 

II 

9 
7 

5 

3 
I 

2 
4 

5 
6 

8 

9 
8 

8 
8 


0.00 
+0.1 


0.00 
+0.9 


1.007       +0.1 19 
6V96i     36^.96 


0.00 

■VOA 


0.00 
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APPARENT  PLACES  OF  STARS,  1913 


FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


Mean  Solar 
Date. 


Jan.  0.4 
10.4 
20.4 

30.3 
Feb.   9.3 

193 
Mar.    1.3 

11.2 

21.2 

31.2 

Apr.  1 0.1 
20.1 

301 
May  10. 1 

20.0 

30.0 

June  9.0 

19.0 

28.9 

July   8.9 

18.9 
28.8 
Aug.  7.8 
17.8 
27.8 

Sept.  6.7 
16.7 
26.7 

Oct.  6.7 
16.6 

26.6 
Nov.  5.6 

15.5 

255 
Dec.    5.5 

15.5 
25.4 
35.4 


Sec  «,  Tan  8 
Mean  Place 


D^  S,  D»  8 


9  Camelop. 
Mag.  4.4 


Right 
Ascension. 


h       m 

4    45 

s 

26.00 

25.91  ^l 

2543 
25.08  ^5 
41 

24.67 

2423 
23.78 
23.34 
22.94 


22.60 

22.34 
22.16 

22.08 

22.10 

22.23 
22.46 
22.79 
23.20 
23.69 


44 
45 
44 
40 

34 


26 

18 

8 

2 

13 

23 
33 
41 
49 

55 


61 

65 
68 


24.24 
24.85 

25.50 

26.18 

26.88  70 
70 

27.58 

28.27 

28.95 
29.60 

30.21 


30.78 
31.29 

31-73 
32.09 

32.37 

32.55 
32.62 

32.59 


69 

68 

65 
61 

57 


51 
44 
36 
28 
18 


Declina- 
tion N. 


+66  II 


// 


62.7 
65.0 
67.0 
68.7 
69.9 

70.6 
70.9 

70.7 
70.0 

68.9 

67.4 

65.5 

63.4 
61.2 

58.9 

56.6 

54.4 

52.3 

50.5 
48.9 

47.6 
46.6 
46.0 

45-7 
45.8 

46.2 
47.0 
48.1 

49-5 
51.2 

53-2 
55-5 

57.9 
60.4 

63.0 

65.7 
68.2 

70.6 


23 
20 

17 
12 

7 

3 

2 

7 
II 

15 

19 
21 

22 

23 
23 

22 
21 
18 
16 

13 

10 
6 

3 
I 

4 

8 
II 

14 

17 
20 

23 

24 

25 
26 

27 

25 
24 


2.478   +2.267 
23*-645  46".67 


+0.06 
+0.1 


-0.05 
+0.9 


^  Tauri. 
Mag.  5.1 


Right 
Ascension. 


h 
4 

8 
8.07 

8.06 

8.02 

7-94 
7.82 

7.67 

7.51 

7-34 
7.18 

7.03 

6.91 
6.82 
6.76 

6.75 
6.79 

6.88 
7.01 
7.19 
7.40 
7.64 


46 


I 

4 
8 

12 
15 

16 

17 
16 

15 
12 

9 
6 

I 

4 
9 

13 
18 

21 

24 
27 

8.21  30 

8.52  ^' 
8.84  ^^ 

9.16  3^ 

32 

948  ,^ 

9.80  ^* 
31 


20.11 
20.41 
20.70 


30 
29 

26 


20.96 

21.20  ^4 
22 
21.42 

21.61  '^ 

21.76 


21.87 
21.94 

21.97 


15 
II 

7 
3 


Declina- 
tion N. 


+  18  41 


43.0 
42.9 
42.8 

42.7 
42.6 

42.4 
42.2 
42.0 
41.8 
41.6 

41.4 

41.3 
41.2 

41.2 
41.3 

41.5 
41.9 

42.4 
43.0 
43.7 

44.5 

45-3 
46.1 

46.9 
47-7 

48.4 
49.0 

49-5 

49-9 
50.2 

50.3 

50.4 

50.4 

50.3 
50.2 

50.1 
50.0 

49-9 


I 

I 
I 
I 

2 

2 
2 
2 
2 
2 

I 
I 
o 
I 

2 

4 

5 
6 

7 
8 

8 
8 
8 
8 

7 

6 

5 
4 
3 


1.056       +0.338 
i6».98o 


33".44 


+0.01         -o.oi 
+0. 1  +0.9 


TT^  Orlonls. 
Mag.  3.9 


Riglit 
Ascension. 


h   m 

4  49 

s 

4423 

44.22 
44.18 
44.10 

4398 

43.84 
43.68 

43.52 
4336 
43.21 

43.08 
42.99 

42.93 
42.91 

42.94 


4 
8 


6 
6 
6 

5 
3 

9 
6 

2 

3 
7 


43.01 
43.12 
43.28 

43.47 
43.69 


II 
16 

19 
22 

25 


27 
29 


43.94 
44.21 

44.50 
44.80^0 

45.10 


30 
30 


45.40 
45.70 

45-99 
46.27 

46.53 

46.78 

47.01 
47.21 

47.38 
47-52 

47.62 
47.68 

47.71 


30 

29 
28 

26 
25 

23 
20 

17 

14 
10 

6 
3 


I.OOI 

43'.  132 


Declina- 
tion N. 


+    2   17 


// 


63.5 
62.5 

61.7 

61.0 

60.4 

60.0 

59.7 
59.6 
59.6 
59.8 

60.2 
60.7 
61.4 
62.2 
63.2 

64.4 

65.7 
67.1 

68.6 
70.1 

71.6 
73.0 
74-3 
75.5 
76.5 

77.2 

77-7 

77.9 
77.8 

77.5 

76.9 
76.1 

75.1 
74.1 
73.0 

71.8 
70.7 
69.7 


10 

8 

7 
6 

4 

3 
I 

o 

2 

4 

5 

7 
8 

o 

2 

3 

4 
5 
5 
5 

4 

3 

2 

o 
7 

5 

2 

I 

3 
6 

8 
10 
10 
II 
12 

II 
10 


+0.040 
56".62 


Mag.  2.9 


Right 
Ascension. 


0.00 
+0.1 


0.00 
+1.0 


h        m 

4    51 

s 

20.75 
20.75 

20.70 
20.61 

20.47 


o 

5 

9 

14 

17 


20.30 
20.12 

9.93 
9.74 
9.57 

9.42 

9.31 

9.25 
9.24 

9.28 

9.37 

9.51 
9.70 

9.93 
20.20 


18 

19 
19 
17 
15 

II 
6 
I 

4 
9 

14 

19 

23 

27 

30 

20.50 

20.82  3^ 
35 

36 

36 

36 


21.17 

21.53 
21.89 


36 
35 
34 


22.25 
22.61 
22.96 

23.30 

23.62  ^ 
31 

23.93 
24.21 

24.46 

24.67 

24.85 


24.98 
25.06 
25.09 


28 

25 
21 

18 

13 


8 
3 


Declina- 
tion N. 


+33  I 

570 

57-71 

58.3* 
58.8 

59- 1  . 


59-3 
59-3 
59-1 
58.7 
58.2 


0 
2 

4 

5 
7 

57-5, 
56.8 1 

56.1 1 

55-4, 
54-7  5 

540. 
535* 
53-2, 
530, 
52-9  „ 

52-9, 
53'  - 
53-4, 
53-9, 
54-4^ 

550  6 
55-6, 
56.3 
57-0 ' 
577; 

58.5, 

I?-  8 
60.0 

60.7; 
61.5  J 


62.3 


8 


631 
63.8' 


1. 193  +O.65C 

i9'-540    45"-36 


+0.02 
+0.1 


-0.01 
+1.0 


APPARENT  PLACES  OF  STARS,  1913. 

FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 
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Mean  Solar 

Dtte. 


Jan.  0.4 
10.4 
20.4 

30.3 
Feb.  9.3 

193 
Mar.  1.3 

11.2 

21.2 

31.2 

Apr.  10.2 
20.1 

30.1 

Hay  10. 1 

20.0 

30.0 

June  9.0 

19.0 

28.9 

Jnly  8.9 

18.9 
28.9 

Atig.  7.8 
17.8 
27.8 

Sept.  6.7 
16.7 
26.7 

Oct.  6.7 
16.6 

26.6 
Nov.  5.6 

I>ec.   5.5 

15-5 
25.4 
354 


ft  Camelop. 
Mag.  4.2 


Risht 
Ascensioii. 


h       m 

4    55 


42.39 

42.35 
42.23 

42.03 

41.76 

4145 
41. II 

40.75 
40.40 

40.07 

39.79 
39.57 
39.42 

39.35 
39.37 


4 
12 

20 

27 
31 

34 
36 
35 

33 
28 

22 

15 

7 

2 

10 


fe«n  Place 


39.66  '9 

39.93  ,^ 
40.27  ^^ 

40.67  ^° 
45 

41.12 
41.62  50 
42.16 
42.72 

43.30 


43.88 
44.46 
45.03 
45.58 
46.10 

46.59 
47.04 

47.43 
47.76 

48.02 

48.20 
48.30 
48.31 


54 
56 

58 
58 


58 
57 
55 
52 

49 

45 

39 

33 
26 

18 
10 


Declina- 
tion N. 


+60  18 


// 


73.9 
76.0 

77.8 

79-3 
80.5 

81.3 
81.6 

81.5 
80.9 
80.0 

78.7 
77.1 

75.3 

73.3 
71.2 

69.2 
67.2 

65.4 

63.7 
62.3 

61. 1 
60.2 
59.6 
59.3 
59.3 


21 
18 

15 
12 

8 

3 
I 

6 

9 
13 

16 
18 
20 
21 
20 

20 
18 

17 

14 
12 

9 
6 

3 
o 

3 


f  Aarigse. 

Var.  3  0-4-5 


Right 
Ascension. 


59.6 
60.3 
61.2 
62.4 
63.8   '^ 


7 

9 
12 


65.5 
67.4 

69.5 
71.7 

74.0 

76.3 
78.6 

80.7 


17 

19 
21 

22 

23 
23 

23 
21 


2.019 
40'.373 


+1.755 
58".98 


+0.05 

40.I 


-0.03 
+1.0 


h       m 

4    55 


s 

44.81 

44.81 

44.75 
44.64 

44.48 

44.28 
44.06 

43.83 
43.61 
43.40 

43.22 

43.09 
43.01 
42.98 
43.01 

43.10 

43.25 
43.46 

43.71 
44.01 

44.35 
44.72 

45.11 
45.51 
45.92 

46.34 

46.75 

47.15 

47.54 
47.92 


O 

6 

II 

16 

20 

22 

23 
22 

21 

18 

13 
8 

3 
3 
9 

15 
21 

25 
30 
34 

37 
39 
40 

41 
42 

41 
40 

39 
38 

35 


48.27 

4^-59  ,^ 
48.88  ^9 

49.13  ""^ 
49.33 


32 


20 


49.48 

49.57 
49.61 


15 

9 

4 


Declina- 
tion N. 


+4341 


// 


57.0 
58.3 

59.4 
60.3 

61.0 

61.4 
61.5 
61.4 
60.9 
60.2 


13 
II 

9 

7 

4 

I 
I 

5 
7 
9 


10 
12 


59.3 
58.3 
57.1 
55.8  '3 

54.5  '^ 


53.3 
52.2 

51.2 

50.4 

49-7 

49.2 

49.0 
48.9 
49.0 

49.3 

49.8 

50.4 
51.2 
52.1 
53.1 

54-2 
55-4 
56.7 
58.1 

59.5 

60.9 
62.2 

63.5 


12 

II 

10 

8 

7 
5 

2 
I 
I 

3 
5 

6 
8 

9 
o 

I 

2 

3 
4 
4 
4 

3 
3 


1.383        +0.956 
43"-4i5     44".02 


+0.02         -0.02 
+0.1  +1.0 

fEph  x3] 


C  Aurigse. 
Mag.  3.9 


Ritfht 
Ascension. 


h       m 

4    56 


24.99 
24.99 

24.94 

24.83 
24.68 

24.50 
24.29 

24.07 
23.86 

23.66 

23.49 
23.36 
23.28 
23.26 
23.29 


5 
II 

15 
18 

21 
22 
21 
20 

17 

13 
8 

2 

3 
9 


14 
20 

25 


23.38 
23.52 
23.72 

^3-97  ,, 

24.26  ^9 

32 

24.58 

2493 

25.31 
25.70 

26.09 


35 
38 

39 

39 
40 


40 


26.49 
26.89 

27.28  39 

27.65  37 
28.01  36 

34 

28.35 

28.66  3' 

28.94 
29.18  ""^ 

29.38 


20 


2953 
29.62 

29.66 


15 

9 
4 


Declina- 
tion N. 


+4056 


// 


72.2 

73.3 
74.3 
75.1 
75.7 

76.1 
76.2 
76.0 

75.6 
75.0 

74.2 

73-2 
72.1 
71.0 

69.9 

68.8 
67.8 
67.0 
66.3 
65.8 

65.5 

65.3 

653 

65.5 
65.8 

66.3 
66.9 
67.6 
68.5 

69.4 

70.4 

71.5 
72.6 

73.8 

75.1 

76.3 

77.5 
78.6 


II 

10 

8 

6 

4 

I 

2 

4 
6 

8 

10 
II 
II 
II 
II 

10 

8 

7 
5 
3 

2 
o 

2 

3 
5 

6 

7 

9 

9 
10 

II 
II 
12 

13 
12 

12 
II 


1.324       +0.868 
23'.644     59".6o 


40.02 
40.1 


-0.02 
+1.0 


I  Tauri. 
Mag.  4.7 


Right 
Ascension. 


h 

4 

s 

54.81 
54.82 
54.78 
54.70 
54.59 

54.45 
54.29 
54.11 
53.94 

53.78 

53.65 
53.55 
53.49 
53.47 
53.50 

53.58 

5370 

53.87 

54.08 

54.32 


m 

57 


I 

4 
8 

II 
14 

16 
18 

17 
16 

13 

10 
6 

2 

3 
8 

12 

17 
21 

24 
27 

54-59  ,^ 

54.88  ^9 

"^i 

55.19^ 

55.51 

55.83 


56.16 

56.49 
56.81 

57.12 
57.41 


32 
32 
33 


33 
32 

31 
29 

28 


26 


57.69 

57.95  .. 
58.18  ^3 

58.38  '° 

58.55  '^ 
13 

58.68 
58.76 
58.80    4 


8 


Declina- 
tion N. 


+  21     27 


69.0 
69.1 
69.1 
69.2 
69.2 

69.1 
69.0 
68.8 

68.6 

68.4 

68.1 

67.9 
67.7 
67.5 
67.4 

675 
67.7 

67.9 

68.3 
68.8 

69.4 
70.0 

70.7 

71.4 
72.1 

72.7 
73.2 
73.6 
74.0 

74.3 

74.5 
74.6 

74-7 
74-7 
74.8 

74.8 
74-9 
74.9 


I 

o 
I 
o 
I 

I 

2 
2 
2 
3 

2 
2 
2 
I 
I 

2 
2 

4 

5 
6 

6 

7 

7 

7 
6 

5 
4 

4 

3 
2 

I 
I 

o 
I 
o 

I 
o 


1.075      +0.393 

53V668    59".2i 


+0.01 

•VOA 


-0.0 1 
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APPAKENT  PLACES  OF  STARS,  1913. 


FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


Mean  Solar 
Date. 


Jan.    0.4 

10.4 
20.4 

30.3 

Feb.   9.3 

19-3 
Mar.    1.3 

II. 2 

21.2 

31-2 

Apr.  10.2 
20.1 

30.1 

May  1 0.1 

20.0 

300 
June  9.0 

19.0 

28.9 

July   8.9 

18.9 
28.9 
Aug.  7.8 
17.8 
27.8 

Sept.  6.7 
16.7 
26.7 

Oct.  6.7 
16.6 

26.6 

Nov.  5.6 

156 

25.5 
r>ec.    5.5 

15.5 
25.4 
354 


11  Orionls. 
Mag.  4.6 


Rigbt 
Ascension. 


h       m 

4     59 

s 

36.92 

36.93 
36.90 

36.82 
36.71 


3 
8 

II 
14 


36.57 
36.42 

36.25 
36.08  '7 

35-93  '^ 


15 
17 


Sec  8,  Tan  8 
Mean  Place 


D^  d,  D«  8 


35.80 

35.70 

35.64 
35.62 

35.65 

35.72 

35.83 

35.99 
36.19 

36.42 

36.67 

36.95 
37.25 
37.56 
37.87 

38.19 
38.50 
38.81 

39.11 
39.40 

39.67 
39.92 
40.14 

40.34 
40.50 

40.62 
40.70 
40.74 


13 

10 
6 

2 

3 

7 

II 
16 
20 
23 
25 

28 
30 
31 
31 
32 

31 
31 
30 
29 
27 

25 
22 

20 

i6 

12 

8 
4 


Declina- 
tion N. 


+  15   17 


// 


1037 
35'-797 


10.5 
10.2 

9-9 
9-7 
9.5 

9.3 

9.1 
9.0 

8.9 

8.8 

8.7 

8.7 
8.8 

9.0 

9.3 

9.7 
0.2 

0.8 

1.5 

2.3 

3.2 

4.1 
4.9 
5.7 
6.5 

71 
7.6 
8.0 
8.2 

8.3 

8.2 
8.0 
7.8 
7.5 
7.1 

6.7 
6.4 
6.0 


3 

3 
2 

2 

2 

2 
I 
I 
I 
I 

o 
I 

2 

3 
4 

5 
6 

7 
8 

9 

9 
8 

8 

8 

6 

5 

4 

2 

I 
I 

2 
2 

3 
4 
4 

3 
4 


fj  Aurigse. 

Mag.  3.3 


Right 
Ascension. 


+0.273 
i".59 


h 
5 


m 
O 


s 
26.08 

26.09 

26.04 

25.94 
25.79 

25.60 

25.39 
25.18 

24.96 

24.76 

24.59 
24.46 

24.37 
24.34 
24.37 


I 

5 
10 

15 
19 

21 
21 
22 
20 

17 

13 
9 
3 
3 

9 

24.46 
24.60  '^ 
24.80 

2504 
25.32 


20 


40.0I 
+0.1 


0.00 
+  1.0 


25.64 

25.99 
26.37 

26.76 
27.15 

27.55 

27.95 
28.34 

28.72 

29.08 

29.42 

29.74 
30.03 

30.27 
30.47 

30.62 
30.72 
30.77 


24 
28 

32 


35 
38 
39 
39 
40 

40 

39 
38 
36 
34 

32 
29 

24 
20 

15 
10 


Declina- 
tion N. 


+41    7 


// 


16.5 
17.7 
18.7 

19.5 
20.1 

20.5 
20.6 
20.5 
20.1 

19.5 

8.7 
77 

6.7 
5.6 

4.5 

3.4 

2.4 

1.5 
0.8 

0.2 

9.8 

9.6 

9.6 

9.7 
1 0.0 

10.4 

II.O 

11.7 

12.5 
13.3 

14.3 

15.4 
16.5 

17.7 

18.9 

20.1 
21.3 
22.5 


12 
10 

8 
6 

4 

I 
I 

4 
6 

8 

10 
10 
II 
II 
II 

10 

9 

7 
6 

4 

2 
o 
I 

3 
4 

6 

7 
8 

8 

10 

II 
II 
12 
12 
12 

12 
12 


1.327 
24'.  709 


+0.873 


// 


4".04 


+0.02         -0.02 
+0.1  -n.o 

[Eph  13I 


€  Leporls. 
Mag.  3.3 


Right 
Ascension. 


h 

5 

s 

47.97 

47.95 
47.88 

47.77 
47.63 

47.46 

47.27 
47.07 
46.87 
46.69 

46.53 
46.40 

46.30 
46.24 
46.23 

46.27 

46.35 
46.47 

46.64 

46.84 

47.07 
47.32 
47.60 
47.90 
48.20 

48.51 
48.81 
49.11 
49.40 
49.67 

49.93 
50.16 

50.36 
50.52 
50.65 


50.74 
50.79 
50.79 


m 
I 


7 
II 

14 
17 

19 
20 

20 

18 

16 

13 
10 

6 


8 
12 

17 
20 

23 

25 
28 

30 

30 

31 

30 

30 

29 

27 
26 

23 
20 

16 

13 
9 

5 
o 


Declina- 
tion S. 


-22  28 


tf 


70.5 
72.6 

74-4 

75.9 
77.1 

77.9 
78.4 

78.5 
78.2 

77.5 

76.5 
75.2 
73.6 
71.7 

69.5 


21 
18 

15 
12 

8 

5 
I 

3 

7 
10 

13 
16 

19 

22 

24 


67.1 
64.6  ^5 

62.1  ^i 
-^  ^  26 
59.5 

56.9 


26 
24 


54-5 

52.3 

50.4 
48.8 

47.6 

46.8 

46.5 
46.7 

47.3 
48.4 


22 

19 
16 

12 

8 

3 

2 

6 
II 

15 

49-9  ,^ 
51.8  '^ 

54.0  '' 

56.4  '^ 

58.8  ^^ 
25 

61.3 

63.7  It 

65.9  '' 


/3  Exidani. 
Mag.  2.9 


Right 
Ascension. 


h    m 

5     3 


35.51 

35.51 

35.47 

35.39 
35.28 

35.14 
34.98 
34.81 
34.64 
34.48 

34.34 
34.23 
34.16 

34.12 
34.13 

34.18 
34.28 

34.41 
34.58 

34.79 

35.02 
35.28 

35.56 

35.85 
36.14 

36.44 
36.74 
37.03 

37.31 
37.58 


1.082 

46'.658 


-0.414 
74".io 


-0.0 1 
+0.1 


+0.01 
+1.0 


4 
8 

II 
14 

16 

17 

17 
16 

14 

II 

7 

4 
I 

5 

10 

13 

17 
21 

23 

26 
28 
29 

29 
30 

30 

29 
28 

27 
25 

3783  ,, 
38.06  ^3 

38.27^' 

38.45 

38.59 

38.70 

38.77 
38.80 


18 

14 
II 

7 
3 


Dedina- 
tionS. 


-    5  II 


rt 


47.3 
48.7 

49.9 
50.9 

51-7 

52.3 
52.6 

52.8 

52.7 
52.4 

51.8 
51.0 
50.0 
48.9 
47.5 

46.0 

44.3 
42.6 

40.8 
39.0 

37.2 

35.5 
34.0 

32.7 
31.7 

31.0 
30.6 

30.5 
30.8 

31.4 

32.3 

33.5 

34.9 

36.4 
38.0 

39.6 
41. 1 

42.6 


14 

12 

10 
8 
6 

3 
2 

I 

3 
6 

8 
10 
II 

15 

17 

17 
18 

18 

18 

17 

15 

13 
10 

7 

4 
I 

3 
6 

9 

12 

14 

15 
16 

16 

15 
15 


1.004         -0.091 

34'.35i    53".24 


0.00 

40.I 


0.00 
+1.0 
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FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


1 

/iAurigK. 

19  H.  Camelop. 

/i  Leporis. 

or  Auzigse. 

Mean  Solar 

Mag.  4.8 

Mag.  5.2 

Mag.  3.3 

Mag.  0.2 

Date. 

1 

Right 

Declina- 

Right 

Declina- 

Right 

Declina- 

Right 

Declina- 

Aacensioii. 

tion  N. 

Ascension. 

tion  N. 

Ascension. 

tion  S. 

Ascension. 

tion  N. 

h       m 

0      / 

h       m 

0       / 

h       m 

0      / 

h       m 

0      ' 

5   7 

+3822 

§  m 

5    8 

+79    7 

g  § 

5     9 

-16  18 

5    10 

+45  54 

Jan.   0.4 

s 
29.69 

W  w 

^^•5  ,0 

1752 

w  w 

76.2 

s 

2.64 

r  W 

^3-4  ,„ 

s 

17.12 

5°-8  i^ 

10.4 

29.71 

695    ° 

17.31    '• 

79-1  'fi 
81.7  '* 

2.63 

"5-3  Z 

17.14  ^ 

52.2    4 

20.4 

29.67     \ 

70.4  ; 

16.88  « 
16.26  *' 

2.58     5 

17.09     5 

53-4 

30.4 

29.58   ^^ 

71. 1  I 

71-7    I 

4 

85.7 :« 

2-49  ,, 

28.3    4 

16.98  " 

54.5  " 

Feb.   9.3 

29.44     "^ 
17 

^5-47   ^: 

^•36  :^ 

29.4  ^\ 

16.82  *^ 
19 

55.3    , 

19-3 

^9-^7  ,^ 

72.1 

^456  ,^ 

87.0 

2.20 

30.2 

'^•^3  _ 

55-9    , 

Mar.   1 .3 

20 
29.07 

72.3  \ 

^356  ~ 

87.7  I 

2.03 1' 

30.7     5 

16.41  " 

56.2    3 

II. 2 

28.86  ^' 

72.2  ' 

"•52   °t 

87.9  ' 

30.9 

16.17  '^ 

56.1     ' 

21.2 

28.66  '° 

719  \ 

11.49'°^ 

87.5  * 

1.66  '9 

30.7     ^ 

15-93    ^ 

55-8    I 

312 

28.47  '^ 

71.4    5 

'0-53   ^^ 

86.5 '° 

1.48  '8 

30.2     5 

22 
15.71 

6 

55-2 

17 

7 

86 

«5 

»5 

8 

20 

9 

Apr.  10.2 

28.30 

70.7  „ 

9.67 

^50  .„ 

^•33  „ 

294  ,. 

'5-51    . 

54.3 

20.1 

28.17  'f 

699  I 

8.95 

83.1  z 

12 
1. 21 

=^8-3  " 

'5-35    ' 

53.3 

30- 1 

28.08    9 

69.0  •* 

^•40    ^i 

8°-9  " 

1.12    ' 

26.9  '4 

15.25  '\ 

52.1  " 

May  1 0.1 

28.04    "^ 

68.0 '° 

8.04    36 

78.4  ^ 

1.07     5 

^5=^    I 

15.20    5 

5^-^  !^ 

20.1 

28.06    I 

8 

67.0 '° 

9 

7.89    'I 

75-7  :^ 

1.06     ' 
3 

23.3  ,^ 

15.21    3 

49.4  '^ 
^  14 

30.0 

28.14 

66.1 

7-95    „ 

70- 1    ,x; 

109     - 

^'•3  „ 

15.29  ^, 

48.0 

June  9.0 

28.27    \ 

28.45 '! 

65.2    \ 

8"   1 

'•'7  ,! 

'9'  " 

'5-43  ^ 

46.7  '3 

19.0 

64.4    J 
63.8    ^ 

8-7°  l! 

67.5      ' 

'•^9  " 

16.8  ="3 

15.62    9 

45.5  '' 

28.9 

28.68  ^^ 

10.22          ^ 

65.0  ^5 

'•45  L 

»4-5  :^ 

'5-^7  '^ 

44.5  ^° 

July   8.9 

28.95  '^ 

633    * 

62.7  ^3 

1.65  '° 

12.2  ^3 

16.16^9 

43.6    9 

31 

3 

100 

20 

23 

22 

33 

7 

18.9 

29.26 

63.0 

11.22 

^o-7    , 

1.88 

1 0.0 

16.49 

42.9 

28.9 

29.59  ^^ 

62.9     ' 

12.36^^^ 

59-1  '^    2.13  ^5 

8.0^° 

16.86  37 

42.4    ^ 

Aug.  7.8 

29.95  „ 

62.9    ° 

13.61  \\\ 

57.8  '\ 

^•40 ,: 

6.2  '8 

17.25  39 

4. 
42.0    ^ 

17.8 

30.32  ^; 
30.70  ^^ 

63.0    * 

'4-94  ^li 

56.9    \ 

^•69 '' 

4-7  1' 

17.66  4^ 

41.9     * 

27.8 

63.2     \ 

16.33  'f 

56.4    ^ 

2.98  f 

3-5" 

18.08  42 

I 
42.0 

38 

4 

142 

0 

30 

8 

43 

3 

Sept.  6.8 

31.08 

63.6 

'775,,, 

56.4    , 

328  ,„ 

2.7 

18.51  _ 

42.3 

16.7 

31.47  ^^ 

31.85  ^! 

64.1     I 
647    J 
65.3    ; 

19.18^^3 

56.8    J 

3-58  f° 

2.3    \ 

18.94  ^^ 

42.7     \ 

26.7 

20.60  ^^l 
21.98*3® 

57-6  ,! 

3-87    ^ 

2.4 

19.37  t. 

6 

43-3 

Oct.    (i.j 

32.22  ^' 

58.8  " 

4'6  ,^ 

2-9,^ 

'9-78  4* 

44.0  ' 

16.6 

32.57  ^^ 
34 

66.0    I 

8 

23.29*3* 
122 

60.4 '<^ 

20 

4-43  :^ 

3.9'° 
«3 

20.18  4° 
38 

44-9    ^ 
10 

26.6 

32.91  „ 

66.8 

24-51  ,,^ 

^2-4  _ 

4-69  ,, 

5-2  .A 

20.56 

45-9 

Nov.  5.6 

33.22  \ 
3350  ^^ 

67.7    9 

^5-^'    06 

^^•7  ^ 

4-93  \\ 

6.8'^ 

20.91  35 

12 

47.1 

156 

68.6    9 

26.57   It 

67.3  '^ 

5.14  " 

8.7'" 

21.22  3^ 

48.4  ^ 

^     25.5 

33.74  w 

^9-6  !o 

27.35    Z 

70.2  ^ 

5-32     ! 

10.8  '' 

27 
21.49     ' 

49.8  -4 

I>ec.   5,5 

33.95 ,, 

70.6    ° 

27.94    ^a 

73.2  3 

5.46  '4 

wn  ^  22 
130 

21.72     3 

51.2  '4 

10 

II 

38 

31 

10 

22 

18 

J5 

155 

34.11  _, 

7»-7  .„ 

2^32        , 

76.3  ,, 

556     , 

'5.2    _ 

21.90 

52.7 

25-5 

34.22 

28.48     *^ 

79-4  ^^ 

5.62     ; 

17.3 

22.01  ** 

54.1  '4 

35.4 

34.27  ^ 

7Z'7 

28.41        7 

82.4  30 

564     ' 

19.4^' 

22.06    ^ 

1 

55.5  '4 

Sec<J,Tan^ 

1.276   +0.792 

5306        +5.2 1 1 

1.042            -0.293 

1.437       +1.032 

Mean  Place 

28'.334     56".65 

II-.849     6o".75 

i*.385     28".oi 

I5'.59i     38"- 17 

DVa,  D«.a 

+0.02          -0.0 1 

+0.13          -0.08 

-0.0 1            0.00 

+0.03           -O.OI 

IV*,  D-* 

+0.1            +1.0 

+o.r            +1.0 

40.1            +1.0 

+0.1                 -VYJCi 

( 

Eph  13] 

332 


APPARENT  PLACES  OF  STARS,  1913. 
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Mean  Solar 
Date. 


Jan.  0.4 
10.4 
20.4 

30.4 

Feb.    9.3 

19.3 
Mar.    1.3 

II. 2 

21.2 

31-2 

Apr.  10.2 
20.1 

301 
May  1 0.1 

20.1 

300 

June  9.0 

19.0 

28.9 

July   8.9 

18.9 
28.9 
Aug.  7.8 
17.8 
27.6 

Sept.  6.8 
16.7 
26.7 

Oct.  6.7 
16.6 

26.6 
Nov.  5.6 

25.5 
Dec.    5.5 

15.5 
25-5 
35.4 


P  Orlonls. 
Mag.  0.3 


Right 
Aflcensioii. 


m 
10 


h 

5 
t 
22.56 

22.56 
22.52 
22.44 
22.32 

22.18 
22.02 
21.84 
21.67 
21.51 

21.37 
21.25 

21.17 

21.13 

21.13 

21.17 
21.25 
21.38 

21.54 
21.74 

21.97 
22.22 
22.49 
22.78 

23.07 

23.37 
23.67 

23.96 

24.24 

24.51 

24.77 
25.01 
25.22 

2540 
25.55 

25.66 

25.73 
25.77 


O 

4 
8 

12 
14 

16 

18 

17 
16 

14 

12 
8 

4 
o 

4 

8 

13 
16 

20 
23 

25 

27 
29 

29 
30 

30 
29 
28 

27 
26 

24 
21 

18 

15 
II 

7 
4 


Declina- 
tion S. 


-817 


// 


59.4 
60.9 

62.3 

63.4 
64.3 

65.0 

654 

65.5 

65.4 
65.1 


15 

14 
II 

9 

7 

4 
I 

I 

3 
6 


A,  Aurigse. 
Mag.  4.8 


Right 
Ascension. 


8 
II 

13 


64.5 

63.7 
62.6 

61.3 

59.8  "5 
17 

58.1 
56.3 
54.4 
52.5 
50.5 


48.6 
46.9 

45.3 

43.9 
42.8 

42.1 

41.7 
41.7 

42.1 

42.8 

43.8 

45.1 
46.6 

48.3 
50.1 

51.9 
53.7 

55-4 


18 

19 

19 
20 

19 


17 
16 

14 
II 

7 

4 
o 

4 

7 
10 

13 

15 

17 
18 

18 

18 
17 


Seed,  Tan  5  j 
Mean  Place 


D'^  a,  Dm  a 


1. 01 1 
2 1  ".362 


-0.146 
65  ".04 


h       m 

5    13 

8 

2.57 

2.59 

2.55 
2.46 

2.33 


2.16 
1.96 

1.75 
1.53 
1.33 

I. 16 
1.02 

0.93 
0.89 

0.90 

0.97 
1. 10 
1.28 

I.5I 
1.78 

2.09 
2.42 
2.78 
316 
3.55 

3-94 
4-34 
4-73 
511 
5.48 

5.83 
6.15 

6.45 
6.71 

6.92 

7.09 
7.20 
7.26 


2 

4 

9 

13 

17 


20 
21 
22 
20 

17 

14 

9 

4 
I 

7 

13 
18 

23 
27 
31 

33 
36 
38 
39 
39 

40 

39 
38 
37 
35 

32 

30 
26 

21 
17 

II 
6 


Declina- 
tion N. 


+40      I 


n 


33.8 

34.9 

35-9 
36.7 
37.3 

37.8 
38.0 
38.0 

37-7 
37.2 

36.5 
35.6 
34-6 
33.5 
32.4 

31.4 

30.4 

29.5 
28.8 

28.2 

27.7 
27.4 

27.3 

27.3 
27.4 

27.7 
28.1 
28.6 
29.2 

29.9 

30.7 

31.6 
32.6 

33-6 

34.7 

35.8 

36.9 
38.0 


II 

10 

8 

6 

5 

2 
o 

3 
5 
7 

9 
10 

II 

II 

10 

10 

9 

7 
6 

5 

3 
I 

o 

I 

3 

4 

5 
6 

7 
8 

9 
10 

10 

II 

II 

II 
II 


T  Orlonls. 

Mag.  3.7 


0.00 

40.I 


0.00 
+1.0 


1.306       +0.840 
i».i50     2 1  ".98 


Right 
Ascension. 


h   m 

5  13 

8 
24.09 

24.10 

24.06 

23.98 
23.87 


I 

4 
8 

II 
14 


-K>.02 
40.I 


-0.0 1 
-H.O 

[Eph  13I 


23.73 

23.57 
23.40 

23.23 
2307 

22.93 
22.81 
22.72 
22.68 
22.68 

22.72 
22.80 

22.93 
23.09 

23.29 

23.51 

23.76 
24.03 

24.32 

24.61 

24.91 
25.21 
25.50 
2578 

26.06 
26.32 

26.56 
26.77 
26.96 
27.11 

27.23 
27.31 
27.34 


16 

17 

17 
16 

14 

12 

9 

4 
o 

4 

8 

13 
16 

20 

22 

25 

27 

29 
29 

30 

30 
29 

28 

28 

26 

24 
21 

19 

15 
12 

8 
3 


Declina- 
tion S. 


-655 


// 


69.7 
71.2 

72.5 
73.6 

74.5 

75.2 
75.6 

75.7 
75.6 

75-3 

74.8 
74.0 

73.0 
71.8 

70.3 

68.7 
67.0 
65.2 

63.3 
61.5 

59.7 
58.0 

56.4 
55.1 
54.0 

53.3 
52.9 
52.9 
53-2 
53.8 

54.8 
56.1 

57.6 
59-2 
60.9 

62.6 

64.3 
65.9 


15 

13 
II 

9 
7 

4 
I 

I 

3 
5 

8 
o 

2 

5 
6 

7 
8 

9 
8 

8 

7 
6 

3 
I 

7 

4 
o 

3 
6 

o 

3 

5 
6 

7 
7 

7 
6 


o  Columbae. 
Mag.  4.9 


Right 
Ascension. 


1.007 
22».90I 


-0.122 
75".62 


b 
5 


m 
14 


8 

22.21 

22.17 

22.08 

21.94 

21.77 

21.56 

21.33 
21.09 


4 
9 

17 
21 

23 
24 


20.86  ^^ 

20.63  ^^ 
21 

20.42 

20.24 

20.10 

20.01 

19.96 

19.96 
20.01 
20.11 
20.25 
20.44 


18 

14 

9 

5 
o 


0.00 

-K).I 


0.00 
+1.0 


20.67 
20.93 
21.21 
21.51 
21.83 

22.16 


5 
10 

14 
19 
23 


26 
28 
30 
32 
33 

33 


22.49  ,^ 

22.81  ^^ 

12 

23.13  '^ 

2343 

23.71 
23.96 
24.17 

24.35 
24.49 

24.58 
24.61 
24.60 


30 

28 

25 
21 

18 

14 
9 

3 
I 


Declina- 
tion S. 


-3458 


#/ 


44.9 


26 


47.5  ,^ 
49.8  *^ 

51.7 
53.2 


19 
II 


54.3 
54.9 
55.1 
54.8 

54.1 

52.9 
51.3 
49.4 
47.2 

44.7 


6 

3 

3 
7 

13 

16 

19 

23 

25 
38 


29 


41.9 
36.0  JJ 

3^-^  38 

27.3 
24.8  ^5 

22.6 

20.8 

19.4 


33 
18 

14 
8 


18.6 
18.3 
18.6 
19.4 
20.7 

22.5 
24.8 
27.4 

30.3 
33.3 

36.3 
39.2 
42.0 


3 

3 
S 

13 
18 

23 
26 

29 
30 
30 

29 

28 


1.220      -0.700 
20".657    47".79 


-0.03 
+0.1 


40kX>I 
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FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


1 

y  Oxlonls. 

)&  Tauri. 

17  Camelop. 

)^  Leporls. 

Mcaa  Solar 

Mag.  1.7 

Mag. 

1.8 

Mag.  5.8 

Mag.  3.0 

Date, 

■ 

Right 

Declina- 

Right 

Declina- 

Right      j    Dedina- 

Right 

Declina- 

Aaoenakm. 

tion  N. 

Ascension. 

tion  N. 

Asccnsion.       tion  N. 

Ascension. 

tion  S. 

h       m 

0       / 

h       m 

0      t 

h       m              0      ' 

h       m 

0        ' 

1 

5    20 

+  6  16 

5    20 

+2832 

5     21 

+62  59 

5  24 

-2049 

Jan.   0.4 

29.01 

$9 

25.5    0 
24.7    \ 

4875     , 

P  9 

15.8 

s 

5946 

99 

58.5  „ 

32*38 

99 

36.5  „ 

10.4 

29.04     ^ 

48.78     \ 

16.35 

5946  ,„ 

60.8 '3 

32-38  ° 

38-6    0 

20.4 

29.02 
28.96     I 

24.0     7 
23.4     ^ 

48.76     ^ 
48.70  ^^ 

16.7* 

59.18  'J 

^^•9  " 

32.33  \ 

40.5    9 

30.4 

17.1  ♦ 

64-8    9 

32.24  ' 

42.2    7 

Feb.   9.3 

28.86  '° 

22.9     5 

48.59     ' 

17.4  , 

58.92  ',^ 

66.3    5 

32.12 

43-5  '^ 

13 

4 

15 

3 

32 

II 

16 

9 

19.3 

28.73  ,, 

22.5 

48-44  „ 

17.6 

58.60 

67-4    _ 

3^-96 
31.78     f 

44-4    . 

Mar.   1.3 

28.58  '5 

22.2     ^ 

48.27  ^ 
48.09  « 
47.91  ° 

17.6° 

58.23  37  68.1  f 

450    \ 

11.3 

28.41   \l 

22.1      ' 

17.6° 

57.84  J^  68.3  ! 

31.59 ,; 

45-3    . 

21.2 

28.24  \\ 

22.1 

17.5    \ 

57.44  *° 

57-06  ^, 

68.0    -» 

31-39  Z 

45-2 

31-2 

28.09  \\ 

22.1     ° 

47-74  :, 

17.2   ^ 

67-3  I 

31.20     9 

44-7    \ 

14 

2 

IS 

4 

33 

II 

»7 

0 

Apr.  10.2 

2795  „ 

22.3      , 

47-59  „ 

16.8 

56.73  .g 
56.45  '^ 

66.2 

31  03  „ 

43-9  „ 

20.1 

27.84  " 
27.76    \ 

22.6     ^ 

4746  '3 

16.4  ^ 

64.7  ;^ 

30-89    4 

4^-8  W 

30.1 

23.1      1 
23.7     , 

47-37   ; 

15.9  ^ 

56.24 

63.0  7 

30-78  '• 

41-4    1 

May  10. 1 

27.72    ^ 

47-33   7 

15.4  ; 

56.11  '3 

61. 1  '9 

30.71     \ 

39-7  ;^ 

20.1 

27.72    " 

244  ; 

47.34   6 

14.9  ^ 

56.07    * 

59-0  ^^ 
22 

30.68    3 
I 

yi-7 
22 

30.0 

27.77 

^5-3  ,„ 

47-40  , , 

14.5   ^ 

56.13  ,^ 

56.8 

30.69    , 
30-75    * 

35-5  „ 

June  9.0 

27.86    ^ 

26.3  ^ 

47-51    ' 

14.2  ^ 

56.27  '4 

54-6  ,, 

33- >  '! 

19.0 

27.99  \l 

27.4 

47-66  '5 

14.0^ 

56.50  "^ 

5^-5  !o 

30.85    ° 

30.7    4 

29.0 

28.16  "7 

28-5    ' 

47-86  ^° 

13.9  " 

56.81  3« 

50-6    « 

31.00    5 

28.2  '5 

July   8.9 

28.36  ^^ 

23 

29.7  " 

13 

48-09  *,5 

0 
13.9  \ 

5720  39 
45 

48.8 ;« 

31.18  '* 

31 

25-8  '4 
24 

18.9 

2^-59  ,, 

30.9    „ 

48.36  ,„ 

14.0 

57.65  „ 

47-2 

31.39  ,^ 

23-4  „ 

28.9 

28.84  ^5 

32.1    " 

48.65  ',^ 

14.1 

58.16  5- 

45-9    i 

31.63   '^ 

21.2  " 

Aug.  7-S 

29.11  ^7 

20 

33.2    " 

48.96  3; 

14.3   _ 

58.71  « 
59-30  59 

44-9'° 

31.89      J 

^9-3  :^ 

17.8 

29.40  ^ 

341      ' 
34.9      g 

49-29  ^^ 

14.6  3 

44-2    7 

32.17  ;* 

'7-7    t 

27.8 

29.70  -* 
30 

49.63  ^* 
35 

15.0  ^ 
3 

43-8    4 

32.47  ^ 
30 

16.4  '3 

Sept.  6.8 

30.00 

35-5    , 

4998  „ 

15.3    . 

60.54 ,, 

61.80  f  3 
62.42  ^^ 

43-7    _ 

32.77  „ 

15.6 

16.7 

30.31  ^' 

35-9  : 

50.33  ^^ 

15.7 : 

43.9    g 
44-5    „ 

33.07  3 

15.2     4 

26.7 

30.61  3° 

36.1    \ 

50.67  34 

16.0  3 

33.37 1„ 

15.3 

Oct.    6.7 

30.90  ^^ 

36.0    ' 

51.00  33 

16.33 

45-4 ,; 

33.67  ° 

33.95  ,, 

'5-8  ,0 

16.7 

31-19  _ 

35-7    , 

51.33^^ 

16.6  3 

63.01  59 

46.5  " 

16.8 '° 

27 

5 

3' 

4 

56 

14 

27 

15 

26.6 

31-46  ^, 

35-2 

5»-64 

17.0 

63.57  „ 

47-9  „ 

34.22 

20.1 

Nov.  5.6 

31.71  ^^, 

34-5    \ 

51-93    ^ 

17.3  ^ 

64.09  f ' 

49-6    I 

•34-47  ,^ 

15-6 

31-94  ^ 

33-6   ' 

52.20        ' 

17.6  3 

6456  *^ 

5'-5  '' 

34.69  " 

22.2 

25.5 

21 
32.15  " 

32-7   ' 

5^-44  ,'* 

17.9  \ 

64.97  t' 

53.6    ' 

34.88    ^^ 
35.04  „ 

='4-5  "I 

Dec   5.5 

32.32    ' 
14 

31.7  '° 

10 

5-^4  Z 

18.3  ^ 
4 

65.30  3J 
25 

55-9  '^ 
23 

26.9  *4 

25 

15.5 

32.46 

3^-7  .0 

52.80 

18.7 

65.55   ,, 
65.71    '\ 
65.77 

582  ,^ 

35.15    ^ 

^9-4  ,^ 

25-5 

32.55    \ 

297    ^ 

52.91     " 

19.I   ^ 

60.6^4 

35.22    \ 

31.8    4 

35-4 

32.60    ^ 

28.8    9 

52.98       7 

19.5  ^ 

63-0  '4 

35.25     3 

34.1  '3 

Sec«,Tan« 

1.006      40.110 

1. 138 

+0.544 

2.303         +1.963 

1.070       -0.380 

Hean  Place 

27*.843     i7".9i 

4y.470 

5".62 

57'.oo4    45".o5 

3i".059    4i".i6 

DV  a,  IX.  a 

0.00           0.00 

+0.01 

-0.0 1 

+0.05         -0.02 

-0.0 1           0.00 

D^6,iym6 

40.I 

+1.0 

+0.1 

+1.0 

+0.1 

41.0 

k       -M^.X 

'V\4Ci 

[Eph  13I 


334 


APPARENT  PLACES  OF  STARS,  1918, 


FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


Mean  Solar 
Date. 


Jan.  0.4 
10.4 
20.4 

30.4 
Feb.    9.3 

19.3 
Mar.    1.3 

11.3 
21.2 

31.2 

Apr.  10.2 
20.1 

30.1 

May  10. 1 

20.1 

30.0 

June  9.0 

19.0 

29.0 

July   8.9 

18.9 
28.9 
Aug.  7.8 
17.8 
27.8 

Sept.  6.8 
16.7 
26.7 

Oct.  6.7 
16.7 

26.6 

Nov.  5.6 

15-6 

255 
Dec.    5.5 

15.5 
25.5 
35-4 


X  Aurigte. 
Mag.  4.9 


Right 
Ascenskm. 


Sec  S,  Tan  B 
Mean  Place 


h      m 
5    27 


2V  ^,I>t0d  ^ 


5-20 

5.24 
5.22 

516 

5.05 

4.90 

4-73 

4.54 

4.35 
4.17 

4.00 

3.87 
3.78 

3-73 
3.73 

3.79 
3.89 
4.04 

423 
4-47 

4.74 
5.03 
5-35 
5.69 
6.04 

6.40 
6.76 
7.12 

7.47 
7.81 

8.14 

8.45 

8.73 
8.98 

9.19 

936 

9.49 
956 


4 
2 

6 

II 

15 

17 

19 

19 
18 

'7 

13 

9 

5 
o 

6 

10 

15 
19 
24 
27 

29 
32 
34 
35 
36 

36 
36 
35 
34 
33 

31 
28 

25 
21 

17 

13 
7 


Dedina- 
tion  N. 


+32    7 


// 


53.3 
540 

54.6 

55.1 
55-6 

56.0 
56.2 
56.2 
56.0 

55.7 

55.3 
54.8 
54-2 
53.6 

53.0 

52.4 
51.8 

51-3 
509 
50.7 

50.6 

505 
50.6 

507 
509 

5^-2 

51.5 
51.8 

52.1 

52.5 

52.9 
53.3 
53-7 
54-2 
54.8 

55.4 
56.0 

56.7 


7 
6 

5 
5 
4 

2 
o 

2 

3 
4 

5 
6 

6 

6 

6 

6 

5 

4 
2 

I 

I 
I 
I 

2 

3 

3 
3 
3 

4 

4 

4 

4 

5 
6 

6 

6 
7 


S  Orlonls. 
Mag.  2.5 


Right 
Ascension. 


1. 181         +0.628 
3'-855     42".94 


h       m 

5    27 


+0.02 

■K>.l 


-O.OI 
+1.0 


3487 
34.90 
34.88 

34.82 

34.72 

34.59 
34.44 
3427 
34.10 
33.94 

33.80 
33.68 

33.59 
33.54 
33.53 

33.57 
33.65 
33.77 
33.92 

34.11 

34.33 
34.58 

34.84 
35.12 

35.41 


3 

2 

6 
10 

13 

15 

17 

17 
16 

14 

12 

9 

5 
I 

4 

8 
12 

15 

19 
22 

25 
26 

28 

29 
30 


30 
29 
29 


35.71 
36.01 

36.30 

36.59  ,^ 

36.88  ^9 

27 

37.15 
37.40 
37.63 

37.84 
38.01 


38.14 
38.24 

38.29 


25 

23 
21 

17 
13 


10 


Declina- 
tions. 


—    O  21 


// 


39.1 

40.3 
41.4 

42.3 
43.0 

43.5 

43-9 
44.1 

44.1 
43.9 

43.5 
43.0 

42.3 
41.4 

40.4 

39.2 
37.9 
36.4 
34.9 
33.4 

31.9 
30.5 
29.2 
28.1 
27.2 

26.5 
26.1 
26.1 
26.3 
26.8 

27.6 
28.6 
29.8 

31. 1 
32.5 

33.9 
35.2 

36.5 


12 
II 

9 

7 
5 

4 
2 

o 

2 

4 

5 

7 

9 
10 

12 

13 
15 
15 
15 
15 

14 

13 
II 

9 

7 

4 
o 

2 

5 
8 

10 

12 

13 
14 
14 

13 
13 


Oroombrldge  966. 
Mag.  6.4 


1 .000       -0.006 
33".68o     45".96 


Right 
Ascension. 


h 

5 

s 

9.47 

9.42 

9.20 

8.83 
8.33 

7.72 

7.03 
6.30 

5.57 
4.87 

4.23 
3.68 

324 
2.94 
2.79 

2.79 

2.95 
3.26 

3.72 
4.30 

5.01 
5.82 
6.71 

7.67 
8.69 


m 
28 


5 
22 

37 
50 
61 

69 
73 
73 
70 
64 

55 
44 
30 

15 
o 

16 

31 
46 

58 
71 

81 

89 

96 

102 

105 


0.00     0.00 

-K>.I      +1.0 


9.74 
0.81  ^^7 

1.87^°^ 
2.92 

3.93 


Declina- 
tion N. 


+74  59 
// 

36.5  '^ 
38.8  ^3 

40.7  '^ 
14 

42.1 

43.0 

43.4 
43.2 

42.5 


4.88 

5.75 

6.53 
7.20 

7.73 

8.11 

8.33 
8.38 


105 

lOI 

95 

87 
78 
67 
53 
38 

22 
5 


41.3 
39.7 
37.7 
35.4 
32.9 

30.3 
27.6 

25.0 

22.5 

20.2 

18.2 
16.4 
14.9 
13.8 
13.1 

12.8 

12.9 

13.3 

14.2 

15.5 


9 

4 
2 

7 
12 

16 
20 

23 

25 
26 

27 
26 

25 

23 
20 

18 

15 
II 

7 
3 

I 

4 

9 

13 
16 


17.I 
19.I 
21.4 

23.9  ._ 

26.6  ^7 

29 

29.5 


20 

23 
25 


ci  Leporis. 
Mag.  2.7 


Right 
Ascension. 


Dectioa- 
ticnS. 


32.4 

35-2 


29 
28 


h       m 

5    28 

54.87 
54.88 

54-84 
54.76 

54.64 


54.49 
54.31 
54.12 

53.93 
53.75 

53.59 
53.45 
53.34 
53.27 
53.24 


4 
8 

12 
15 

18 

19 

19 
18 

16 

14 
II 

7 

3 

2 


-1752 


0* 


6 
10 

14 


53.26 
53.32 
53.42 
53.56 
53.73  *^ 

5^-94  _ . 

54-^^  26 
54.44  ' 

54-72  'J 

55.01  ^9 

30 

55-31 
55.61  30 

55.91  ^ 
56.20 

56.48 


56.9 
59.0 
60.8 
62.4 

63.7 

64.6 
65.2 

655 

65.4 
65.0 

64.3 

63.3 
61.9 

60.3 

58.5 

56.5 

54-3 
52.0 

49.6 
47.3 


3.861 
5'.029 


+3.730 
i7".32 


+0.10 
+0.1 


-0.03 
+1.0 


56.75 
57.00 

57.23 
57.43 
57.59 

57.71 

57.79 
57.82 


29 
28 

27 


25 

23 
20 

16 

12 

8 
3 


21 

18 

16 

13 
9 

6 

3 
I 

4 
7 

10 

14 
16 

18 

20 

23 

23 

24 

23 
22 


45- 1 
43.0 

39-5 
38-3 


12 
8 


37.5 
37.1 
37-1 
37-6 

38.5 

39.8 
41-5 

43-5 

45-7 
48.0 

50.3 
52.6 

54.8 


4 
0 

5 

9 

13 

17 
20 

22 

23 
23 

23 
22 


+1.05 1       -0.323 
53'-574    62^.07 


-0.01 

40.I 


aoo 
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FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


)tam  Solar 
Date. 


Jan.  0.5 

10.4 
20.4 

30.4 

Feb.  9.3 

19.3 
Mar.  1.3 

11.3 
21.2 

31-2 

Apr.  10.2 
20.2 

30.1 

May  10. 1 

20.1 

30.0 

June  9.0 

19.0 

29.0 

July  8.9 

18.9 

28.9 

Aug.  7.9 

17.8 
27.8 

Sept.  6.8 
16.7 
26.7 

Oct.  6.7 
16.7 

26.6 
Nov.  5.6 

25.6 
^-  5.5 

15.5 
25.5 
35.4 


Sec  5,  Tan* 
^fcafl  Place 


(p^  Orlonls. 
Mag.  4.5 


Right 
Aacenskm. 


h 
5 


m 
30 


3.80 

3.83 
382 

3-77 
3.68 

3.55 
3.40 

3-24 
3.07 
2.91 

2.77 
2.65 

2.57 
2.52 
2.52 

2.56 
2.64 
2.77 

2.93 
313 

3.36 

3-6i 
3.88 

417 
4-47 


3 
I 

5 

9 

13 

16 

17 
16 

14 

12 
8 

5 
o 

4 

8 

13 
16 

20 
23 

25 

27 
29 

30 
30 

4-77 
5.08  3" 

5.38  ^° 
5.68  3° 

6.25  .. 
6.52  ^7 

6.76  ^^ 

6.98  " 
7.16  ^» 

7.31 
7.42  " 
7.48  ^ 


Declina- 
tion N. 


+  9  25 


// 


60.9 
60.3 

59-7 
59-2 
58.8 

58.5 

58.3 
58.2 

58.1 
58.2 

58.3 

58.5 
58.8 

59-2 
59.8 

60.5 
61.3 
62.1 
63.0 
64.0 

65.0 
66.0 
66.9 
67.8 
68.5 

69.0 
69.4 

69.5 
69.4 

69.2 

68.8 
68.2 
67.4 
66.6 
65.8 

65.0 
64.2 

63.4 


6 
6 

5 
4 
3 

2 
I 
I 
I 
I 

2 

3 

4 
6 

7 

8 
8 

9 
10 

10 

10 

9 
9 

7 
5 

4 
I 

I 

2 

4 

6 
8 
8 
8 
8 

8 
8 


I  Orionls. 
Mag.  2.9 


Right 
Ascension. 


1. 014         +0.166 
2'.6o8     52".99 


0.00 
0.0 


0.00 
+1.0 


h        m 

5    31 

[ 

s 

11.84 

11.86 

2 

11.84 

2 

6 

11.78 

11.68 

10 

13 

"55 

t6 

11.39 

1  \J 

11.22 

*7 

11.05 

17 

10.88 

»7 

15 

10.73 

10.61 

1 2 

10 

10.51 

fi 

10.45 

T 

10.44 

i 

3 

10.47 

Pm 

10.54 

7 

10.65 

1 1 

10.80 

15 

10.98 

18 

21 

II. 19 

11-43 
11.69 

24 
26 

11.96 

27 

12.25 

29 

29 

12.54 

12.84 

3^ 

13-13 

29 

13.42 

29 

13.71 

29 

27 

13.98 

1423 

25 

14.46 

23 

14.67 

21 

14.84 

17 

13 

14.97 

15.06 

9 
6 

15.12 

Declina- 
tion S. 


-  5  57 


// 


52.4 
53.9 

55.2 

56.3 
57.2 

57.9 

58.4 
58.6 

58.6 
58.4 

57.9 

57-2 

56.3 
55.2 

53.9 

52.4 
50.8 

49.1 

47-4 
45.6 

43.8 
42.2 

40.7 

39.4 
38.4 

37-7 
37-3 
37.2 

37.5 
38.2 

39.2 
40.4 
41.9 

43.5 
45.2 

47.0 
48.7 

50.3 


15 

13 
II 

9 
7 

5 
2 

o 

2 

5 

7 

9 
I 

3 
5 

6 

7 

7 
8 

8 

6 

5 

3 
o 

7 

4 
I 

3 

7 
10 

12 

15 
16 

17 
18 

17 
i6 


1.005 

IO".622 


-0.104 
58".68 


0.00 
0.0 


0.00 
+1.0 


s  Orlonls. 
Mag.  1.8 


Right 
Ascension. 


h        m 

5    31 

s 

49.10 

4913 
49.11 

49.05 

48.95 


3 
2 

6 

10 

12 


48.83 
48.68  '5 

48.51  '^ 

48.34 
48.18 


48.03 

47.91 
47.82 

47.77 
47.76 

47-79 
47.86 

47.97 
48.12 

48.31 


17 
16 

15 


12 

9 

5 


7 
II 

15 
22 


48.53 
48.77 
49.03 

49.60  '9 


24 
26 

28 


49.89 

50.19 
50.49 
50.78 
51.06 

51.33 

51.59 

51.83 
52.04 

52.21 

52.35 
52.45 
52.50 


29 

30 
30 
29 
28 
27 

26 

24 
21 

17 
14 

10 

5 


Dcdina 
lion  S. 


-     I    15 


tf 


17.2 
18.5 
19.6 
20.5 

21.3 

21.9 
22.3 
22.5 
22.5 
22.3 

21.9 
21.4 
20.7 
19.8 
18.7 

17,4 
16.0 
14.6 

I3.I 
II.5 

1 0.0 

8.6 

7.3 
6.1 

5.2 

4.5 

4.1 
4.0 

4-3 
4.8 


13 
II 

9 
8 

6 

4 

2 

o 

2 

4 

5 

7 

9 
I 

3 

4 

4 

5 
6 

5 

4 

3 
2 

9 

7 

4 
I 

3 

5 
8 


II 


5.6 

6.7 
8.0^3 

9.4'^ 
10.8 


C  Tanrl. 
Mag.  3.0 


12.3 

13.7 
15.I 


14 
15 

14 
14 


1. 000 
47«.90i 


-0.022 

24".02 


Right 
Ascension. 

Declina- 
tion N. 

h        m 

0      / 

5    32 

+  21      5 

8 
27.92 

340 

27.97     5 

340 

34- 1  ^ 

27.97 

27.92     5 

27.82  "^ 
13 

34.t; 

34-2^ 

27.60 

34-2 

27.54 

27.37 
27.19 

27.02 

26.87 

26.75 

26.67 
26.62 
26.62 


15 

17 
18 

17 
15 

12 

8 

5 
o 

4 


26.66 
26.75    ^ 
26.88  ^l 
27.06  '* 
27.27 


21 

24 


27.51 
27.78 

28.07 

28.37 
28.69 


27 
29 
30 
32 
32 


33 


29.01 

29.34  _. 
29.66  3^ 

29.98  3^ 

30.30 


32 
30 


0.00 
0.0 


0.00 
+1.0 


30.60 
30.88 

31.14 
31.38 
31.58 

31.74 
3186 

31.94 


28 
26 

24 
20 

16 

12 
8 


34.2 
34.2 

34-1 
34.0 

33.8 

33.7 
33.6 

33.5 
33.4 

33.4 
33.5 
33.7 
34.0 

34.3 

34.7 

35.1 

35.5 
36.0 

36.4 

36.8 

37.1 
37.3 
37.4 
37.4 

37.4 

37.3 

37.1 

36.9 
36.8 

36.7 
36.6 

36.5 


o 
o 
I 

I 

2 

I 
I 
I 
I 
o 

I 

2 

3 
3 
4 

4 
4 
5 
4 
4 

3 

2 

I 

o 
o 

I 

2 

2 
I 
I 

I 
I 


1.072  +0.386 


26«.68o 


24"-95 


+0.01 
0.0 


0.00 
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C  Orionls. 

a  Coluinbae. 

0  Aurigse. 

C  Leporis. 

Mean  Solar 

Mag.  2.0 

Mag.  2.8 

Mag.  5.5 

Mag.  3.7 

Date. 

Right 

Declina- 

Right 

Declina- 

Right 

Declina- 

Right         Derlina 

Ascension. 

tion  S. 

Ascension. 

tion  S. 

Ascension. 

tion  N. 

Ascension. 

UooS. 

h       m 

0      / 

h       m 

0      / 

h       m 

0      / 

h       m 

e          / 

5  36 

-  158 

5    36 

-34    6 

m  0 

5    39 

+49  47 

A  m 

5    43 

-1450 

Jan.    0.5 

8 
23.33        . 

99 

69.9 ,, 

s 

31.47  , 

67.8  „ 

s 

"•34    . 

w  w 

32.6 

8 
2.06 

^7-4  ,„ 

10.4 

23.36       ^ 

71.2  '3 

31.45  , 

7°-5    I 

11.39    \ 

34-3    I 
35-9    ' 

2.08         ^ 

71.2 

20.4 

23.35        . 

72-3  " 

31.38  ^l 

72.9  J 

"37    g 
".29  ,, 

2.06         ^ 

mm 

30.4 

23.30       I 

73.3  '° 
74.1    * 

3'-26  \l 

75.0  " 

37.3  \\ 

^•99  ,; 

72.7  \l 

Feb.    9.3 

23.20 

76.7  ^ 

"•'4    ^ 

38.5  " 

'•89    ° 

73-9  " 

13 

6 

19 

13 

20 

9 

>4 

10 

19.3 

23.07    ,. 

74.7     ^ 

30.91  „ 

78.0 

10.94    .  . 

39.4    , 

^•75  „ 

74-9    , 

Mar.    1.3 

22.92       ^ 

75.2     5 

30.69  " 

78.9    \ 

10.70       ^      40.0 

;io 

1.40  „ 

1.22    'f 

^•°4 :' 

75.6    ^ 

11.3 

22.75    ^^ 

75-4    I 

30.46    J 

30.22       ^ 
29.99    ^3 

79-3    , 

10.45  ^1 
9.93  „ 

40.3     , 

76.0    ^ 

21.2 
312 

22.42 

75.4    ° 
75.2    \ 

79.2    ' 

78.7  i 

40.2 
39.8    4 

76.0    ° 

75.7  i 

15 

3 

21 

9 

23                7 

17 

6 

Apr.  10.2 

22.27 

74.9    , 
74.3    \ 
73.5    ^ 

29.78 

77-8  ,. 

9.70"  „   39-1    _ 

0.87 

75-1    0 

20.2 

22.15 

29.59   _^ 

76.4  ^ 

9.51  " 

38.2    " 

0.73  * 

74.2    ' 

301 

22.06           ^ 
22.00 

29.44   ,^ 

74.7 

9.36  ^ 

<.*.  .„.    12 
37.0 

V    .4 

0.62  " 

73-»    ! 

May  1 0.1 

72.6    ^ 

T    T 

29.33      _ 

72.6  ^' 

9.27    9 

35.6    4 

0.55     ^ 

7^-7   * 
70.1 

>9 

20.1 

21.98            ^ 

3 

71-5 

12 

29.26      ' 

2 

70.3  J 

9.24    3 
4 

34.1  '^ 
15 

0.51     * 
0 

30.0 

22.01 

70.3    ,, 

29.24       . 

^4-9  'J 

9-28  ,„ 

32.6  „ 

0.51 

68.2 

June  9.0 

22.08     ^ 

68.9    4 

29.27      ^ 

9-38    6 

31.I  \\ 

0.56    s 

66.2'° 

19.0 

22.19  " 

67.4  5 

29.34    ,1 

62.0  =^9 

9-54  'J 

29.6  '5 

0.65  ,^ 

64.1  " 

29.0 

22.33  ,J 
22.51  :^ 

65-9  \l 

29.46    " 

29.62    '^ 
20 

59-»  ^0 

976  ,8 

10.04 

32 

28.2  '4 

0.78     3 

61.9  " 

July    8.9 

^4-3  :^ 

5^-2  Z 

26.9  '3 

12 

°-95  Z 

20 

59-8  '■ 

21 

18.9 

22.72 

62.7 

29.82 

53.4    . 

10.36 

25.7 

^•^5  ,, 

57.7  _ 

28.9 

22.96  ^* 

61.2  '5 

30.06   ^4 

50.8  f 

10.72    36 

24.8      ' 

22 

^•37 " 

20 

55-7  .8 

Aug.  7.9 

23.22 

59-9  \\ 

30.32    ,^ 

486  ! 

I  I.I  I     '^^ 

24.1       \ 

1.62   =^5 

18 

53.9  „ 

17.8 

'H    I 

30.61  ^9 

30.92  ^^ 

46.7  ^ 

"•"1! 

23.6      5 

••89  11 

52.4 

27.8 

23.78  ^^ 
29 

57.8    I 

«-2  :^ 

"•97  j^ 

23.2      ^ 

2.17  *" 
29 

5'-2  'I 

Sept.  6.8 

2407 

57.2    ^ 

31.24  „ 

44.2 

"•43  ^, 

13.35  ^' 

23.0 

2  46  ,„ 

50^. 

16.7 

2437  ;„ 

56.8    4 

31.57  ^^ 

43.7 1 

23.0      ° 

2.76  30 

49.9   „ 

26.7 

24-67  ^° 

56.7  ; 

31.90  33 

43.8  • 

23.3  : 

3°6to 

49-9    . 

Oct.    6.7 

24.96 11 

57.0  ^ 
57.6 1 

32.22  3 

"1  1 

44.5  ,^ 

13.80  45 

.4  it 

23.8  5 

24.4     a 

336  f! 

50.3    I 

16.7 

25.25  „ 

3253  ^^ 

45.7 ' 

14.24  ^ 

365  '^ 

51.2  ^ 

27 

8 

29 

17 

43 

8 

27 

12 

26.6 

25.52  . 
25.78  ll 

58.4  „ 

32.82 

47.4  „ 

^4-67  ,^ 

252  ,„ 

392  ,, 
4'8  '! 

52-4  ,6 

54°  ,8 
55-8  I, 

Nov.  5.6 

59.5  " 

3309  _ 

49.6 " 

15.07  4^ 

26.2  '° 

15.6 

26.02     ^ 

60.8  '3 

24. 

33-33  .^ 

52.1  ^\ 

15.44  ^^ 

27.4  '\ 

4-42  !* 

25.6 

26.23  'I 

62.3  |s 

33.53    , 
33.69  ^ 

54-9  Z 

15.77  ^^ 

16.05 '! 

28.8  '4 

4.63  " 

21 

57-9  ,' 

Dec.    5.5 

26.41   '^ 

63.8  '5 

57-9  ^° 

30.3  'i 

4.80  ]l 

60.1  " 

14 

15 

12 

30 

23 

10 

»4 

22 

15.5 

2^-55  ,^ 

653  „ 

33.81 
33.87  ^ 

60.9 

16.28  ^ 

31-9  ,, 

4-94  ,„ 

62.3 

25.5 

26.65  ^° 

66.8  '5 

63.9   ^^ 
66.7    ^^ 

16.44  ;^ 

33.5    ' 

5.04 

64.5 

35.4 

26.72    ' 

68.2  '4 

33.88  ' 

16.54 '° 

35.2  '^ 

5.09      5 

66.6^' 

Sec  <5,  Tan  d 

1. 001       -0.035 

1.208      -0.677 

1.549  +1.183 

1.035        -0.265 

Mean  Place 

22».ii9     76".63 

29'-9i9     72".02 

9".527     2i".25 

o'-773     73".23 

DV  fli  I)«  «           o-oo           o-oo    1 

-0.02           0.00 

+0.03          -0.01 

-o.oi           0.00 

D,^  5,  D«  6 

0.0 

+  1.0           1 

0.0 

+  1.0          1 

0.0 

+  1.0 

0.0 

+1.0 
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APPARENT  PLACES  OF  STARS,  1913 


FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


a  Orlonls. 

<^  Aurigse. 

V  Leporls. 

P  AuiicK. 

MeanSolar 

Var.  1. 0-1.4 

Mag.  3.9 

Mag.  3.8 

Mag.  2.1 

Date. 

Right       ,   Declina- 

Right 

Dedina- 

Right 

Dcdfaia- 

Right 

Dednui* 

Aacension.        tion  N. 

Ascennon. 

tioii  N. 

Asccnaion. 

tionS. 

Aaoenstofi. 

tianN. 

h       m     ■         0 

/ 

h       m 

0      / 

1 
h       m     i         •      ' 

h       m 

0      ^ 

5    50 

+  723 

00 

5    52 

+54  16 

5    52 

-14  10 

mm 

5  53 

+44  5^ 

mm 

Jan.    0.5 

28.92 

37.6 

23.96 

■ 

27.82 

WW 

'fO-57    , 

WW 

33.2  „ 

10.4 

28.97     ^ 

36.7 

9 

24.03    7 

S?- 

27.85  \ 

57.7  „ 

10.64 

34.6  ♦ 

20.4 

28.97     ° 

36.0 

7 
6 

24.02    * 

27.84  ' 
27.78  ,^ 

10.65    ' 

35.9 ' 

30.4 

28.93     t 
28.85  ,f 

35.4 

23.93    ^ 

61.8  '7 

^°-59  ,; 

37.1 : 

Feb.   9.4 

34.9 

5 

23.78  '^ 

63.2  ;4 

27.68 '« 

59.0  '3 

10.47  " 

38.2 " 

II 

4 

21 

13 

13 

10 

16 

9 

19.3 

28.74  ,^i34.5 

^3-57    . 

64.4  „ 

65.2  * 

27-55 ,, 

60.0 

10.31 

39.1  - 

Mar.    1.3 

28.60  '* 
28-44  '! 

34-3 

2 

^3-31  'J 

27.39  J 

60.7    \ 

10.11  »° 

39.7  \ 

"•3 

34-2 

I 

23.02  ^ 

65.7  \ 

27.21  ; 

61. 1     4 

9.88  \\ 

40.0  * 

21.2 

28.27  ]l 

34.1 

I 

22.73  ^^ 

65.8 

27.03  * 
26.85 , 

61.1    ° 

9.64  \\ 

40.1 

312 

28.11  '*'34.2 

I 

22.44  ^ 

655  ^ 

60.9    \ 

9.41  '3 

39.9  , 

15 

2 

27 

7 

17 

5 

81 

5 

Apr.  10.2 

27.96  „ 

34-4 

22.17,^ 

^+-*  ,„ 

26.68 

60.4 

9-20    - 

394  , 

20.2 

27.83  ]l 

34.6 

2 

21.94  .^ 

^3-8  ! 

26.53  If 

59-6    * 

9-~ ; 

38.7  I 

30.1 

27.73  ' 
27.67    , 

35.0 

4 

21.76    » 

62.6 " 

26.41 " 
26.33  \ 

58.5    ' 

8.88  *4 

37-8.? 

May  10. 1 

35.5 

5 
6 

8 

21.64  " 

61.I  '5 
59.5  % 

8.79    ' 

36.7   ' 

20.1 

27.65    ^ 

36.1 

21.59  ; 

26.29 
'  0 

8.75    4 

35.5  I 

30- 1 

27.67 
27.73  „ 

36.9 

8 

21.60 

57-8  ,0 
54.2    , 

26.29 

53-8  ,„ 

8.77    „ 

34.2 

June  9.0 

37.7 

21.68  * 

26.34  \ 
26.42  „ 

5»-8'° 

8.85 ,! 

32.9  , 

19.0 

27.84    ' 

38.6 

9 

21.83  '^ 

49-8  Z 

8.98  '3 

31.6  '3 

29.0 

27.98  '1 
28.16  '^ 

39-6 

10 

22.05  " 

5^-5    I 

26.54 " 
26.70  '^ 

47.7 

9-^7  !' 

30.4   ' 

July   8.9 

40.6 

10 

22.33 ': 

50.9  \\ 

45-6  ' 

9-41  !* 

29-3   ' 

21 

II 

33 

14 

19 

31 

89 

10 

18.9 

28-37  „ 

41.7 

22.66 

49.5    , 

26.89  „ 

43-5  ,„ 

9.70 

28.3 

28.9 

28.60  'I 
28.86  '^^ 

42.7 

10 

23.03  37 

48.3 

27.11 " 

41.5   ° 

I0.03  3 

27.4     ^ 

Aug.  7.9 

43.6 

9 

8 

6 

23.45  \^ 

47.2  " 

2735  z 

27.61  ^x 
27.89  *; 

39.8  \\ 

10.37  " 

'°-75  f  * 

26.7      \ 

17.8 

29.14            44.4 

23.90  2^ 

46.3    I 

38.3    f 

26.2      ^ 

27.8 

29-43  Z  i  45.0 

24.37  7 

45.6    \ 

37.1  " 

11.1540 

25.8      \ 

29 

5 

49 

4 

29 

9 

41 

5 

Sept.  6.8 

29.72   ,„ 

45.5 

24.86 

45-2 

28.18 

36.2 

"•56^, 

25-5    , 

16.8 

30.0230     ^^g 

3 

25.36  5^ 

45.0    . 

*8-47  '^ 

35.8    4 

11.98  42 

25.4  J 

26.7 

30.33  ,' 

45.9 

I 

25.87  5' 

45.1    ' 

28.77  Z 

35.8    ° 

12.40  ♦' 

25.5  ^ 

Oct.    6.7 

30.63  3° 

45.7 

2 

26.37  ^° 

45-4    \ 
46.0    \ 

29-07  ;„ 

36.2    * 
370    * 

^           12 

12.82  4* 

25.7  . 

16.7 

30.93  ,„ 
29 

45.3 

4 
6 

26.86  ^? 
48 

29.36  ^^ 

13.24  4' 
40 

26.1  ^ 

26.6 

31.22 

44.7 

8 

27.34  ^^ 

46.8 

29.64  -, 

38.2 

13.64 
14.02  3» 

14.38  '* 

26.6 
27.3  0 

28.2  ^ 

Nov.  5.6 

31.49  J 
31.75  '^ 

43-9 

27.79  ^, 

47.8   ° 

29.91  J 

39.7   J 

15.6 

430 

9 

28.21  ^^ 

49.0  " 

30.15    * 

25.6 

31.98  ^^ 

42.0 

10 

28.59  3^ 

50-5  \\ 

22 
30.37   \^ 

43.6    • 

14.71  " 

29.2  ' 

r>ec.    5.5 

32.18  '° 
17 

41.0 

10 
10 

28.91 3^ 

16 

5^-^  ,8 

30.56   '9 
15 

45.8  " 

22 

14-99  " 

23 

30.3  lj 

15.5 

32.35  ., 

40.0 

29.17 

53.9  0 

30.71    _ 

48-0  „ 

1522 

31.5  ,- 

25-5 

12 

32.47  " 
32.55   * 

39.0 

10 

29.37  ^ 

18 

30.81    - 
30.87      ^ 

^^  «   22 
50.2 

15.39    'J 

34.2 

35.5 

38.1 

9 

29.49 

57.6  " 

52.3  " 

15.50    " 

Sec^,Tan<5 

1.008          +0.130 

1.713  +1.391 

1.031           -0.253 

1. 413           40.998 

Mean  Place 

27*.69i     29".98 

2IV869     45".53 

26*.532     58''.44 

8*.857    22".89 

D'f  a,  Dw  a 

0.00           0.00 

+0.04           0.00 

-0.0 1            0.00 

40.03         aoo 

D^  6,  D«  S 

0.0 

+1.0 

1 

0.0 

+  1.0          1 

0.0 

+  1.0        1 

0.0 

+1.0 
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0  Aurigse. 

1  Oeminonun. 

1  Puppis  (0.). 

y  Orionls. 

Mem  Solar 

Mag 

27 

Mag. 

4.3 

Mag.  6.2 

Mag.  4.4 

Date. 

Right 

Declina- 

Risht      1 

Declina- 

Right 

Declina- 

Right         Declina- 

tion  N. 

Asomsion. 

tion  N. 

Ascension. 

tion  S. 

Asoensioa. 

tionN. 

h       m 

0      / 

h       m 

0      / 

h       m 

0      / 

h       m 

0      / 

5  53 

+37  12 

5  58 

+23  16 

m  m 

6      I 

-45  I 

6      2 

+  14    46 

Jan.   0.5 

48*84 

99 

36.5      ^ 

51.25  , 

W  W 

16.5 

60.01 

WW 

647  „ 

37.58 

WW 

54-8^ 

10.4 

48.91  I 

37.4     ; 

51.32  \ 

16.6  ' 

59-99    8 
59.91  ,, 

67.9  3^ 

37.65 .; 

54-4^ 

20.4 

48.92  ' 

38.3^ 

51.34  , 

16.7  ' 

70.8  ^9 

37-67  '\ 

54-0* 

30.4 

48.88  ♦ 

39.2      ^ 
40.0^ 

51.31  \ 

5».23 
12 

16.9  \ 

59.78    3 

73.3 

3764  3 

53-7  \ 

Feb.  9.4 

48.78  "» 

14 

x7.t; 

59.59  4 

75-5  " 
17 

37-57  J 

53-6  1 

19.3 

48.64  „ 

40.6 

51.11 

17.2  ^ 

59.36 

77.2  „ 

37.46 

53.5  , 

'    Mar.   1.3 

48.47  z 

41. I      5 

50.96  '5 

17.4  - 

5909  ,„ 

78.4  " 

37.32  4 
37.16  « 

53-4  „ 

"3 

A,Z.^7  11 

41.4     \ 

50.79  '^ 

•7-5  ' 

58.80  '9 

79.1  ; 

53.4^ 

21.3 

48.06" 

41.4      , 

50.62  '7 

17.5° 

58.51  z 

79.4  \ 

36.99  ^ 

53-4- 

31.2 

47.86 '° 

19 

*-; 

50.45  ;^ 

.7.4; 

5«"  :^ 

79.1  \ 

36.82  '7 

J5 

53-4  0 

Apr.  10.2 

47.67  , 

47.51  t 

40.9 , 

50.29 

17.3     ^ 

57-94  ,, 
57.68  ^^ 

78.3 ,, 

36.67 

53.4  , 

20.2 

40.4 , 

5°' 5  ^ 

17.2 

75.5  '^ 

36.54  \\ 

53.5  , 

30.1 

47-39    , 

39.7 1 
38.9* 

50.05 '° 

17.0    ^ 

57.28    « 

36.44  '° 

53.6' 

May  10. 1 

4732  ; 

4998  \ 

16.9     ' 

73-4    ! 

36.37  ; 

53.8  \ 

20.1 

47.29    I 

38.0  9 

49.95  ^ 

16.7     ^ 

57.15  '^ 

71.0^* 

27 

36.34  \ 

54.15 

30.1 

47-31 

47.39 ,! 

36.3? 
35.5     « 
34.7! 

49.97  , 

16.6 

57.07    . 

^^•3  ,0 

36.35  , 

36-4'  .^ 

54-4  ^ 

Jtme  9.0 

50.04  ; 

16.5 ; 

57.04    , 

65.3  ^° 

54-8  4 

19.0 

47.52  \l 

50.15 

16.4 ' 

57.06 

62.2  3' 

36.51  ° 

55.2  \ 

29.0 

4769 11 

50.30  Ix 

16.5 ; 

57-13 ,; 

59.0  3^ 

36.65  4 

55.7 ! 

56.3  J 

Jnly  9.0 

47-9'  11 

34.0^ 

50.49 '' 

22 

16.6 ' 
I 

57-26  ;3 

55-9  ^! 
30 

36.82  '7 
21 

18.9 

^•^7  ,„ 

33.4     _ 

50.71  „ 

16.7 

57-44  „ 

529  ,„ 

37.03  „ 

56.9  . 

28.9 

48.46  11 

32.9    \ 

50.96  5 

16.8  * 

2 

57-67  '^ 

57-93    f 

5°°    6 

47.4  ' 

37.26  ^3 

37-52    J 
37-80  *« 

57-5, 

Ai^.  7.9 

48.78  11 

32.5     \ 

5^-24  '0 

17.0 

58.0  5 

17.8 

49.12  34 
49.48  36 

37 

32.2     ^ 

51.54^, 

17.2  ^ 

58.22  ^9 

45-2  " 

58.5  f 

27.8 

32.0     ^ 

51.85  ^ 
32 

17.4  ^ 

5»-5* 

^^•* 

38.10'° 

30 

58.9^ 

Sept.  6.8 

49.85 

50.23   ta 
50.61    ll 

31.9     . 

52.17 

17-5  , 

58.89 

5925    ^, 
59.61    36 

*7 
42.1 

38-40 

59.2 

16.8 

31.9     , 

52.50  33 

17.6  ' 

41.4        7 

38.71  3 

59.3    ^ 

26.7 

32.0     ' 

52.83  ^^ 

17.6° 

4^-3    , 

39.02  3 

59.3     , 

Oct.  6.7 

50.99  ll 

32.1 

53.16  33 

17.5' 

59.98  37 
60.34  f. 

6 
41.9 

39.34  ,. 

I 

59.2  , 

16.7 

51.36^7 

32.3     ^ 

53-49  ,^ 

17.4 

430 

39.65  \\ 

58.93 

36 

3 

32 

2 

34!            171 

30              5 

26.7 

51.72 

32.6 

53-81 

17.2 

60.68 

44-7  „ 

39-95 

58.4, 

W.  5.6 

52.07  35 

33.0  ^ 

54" : 

17.0 

60.99  ^g 
61.27  ^; 

47.0    5 

40.24  J 
40.52    ° 

57-9^ 
57.3  J 

15.6 

52.40  ^^ 

33.4  6 

54.40  J 
54-66  ^^ 

16.8    ^ 

49-7  '^ 

.    25.6 

52.69  11 

34.0 

16.6    ^ 

6^-51  :^ 

5^-7  ^^ 

40.77  ,, 

56.6  7 

^c.  5.5 

52.94  ,^ 

34.7  J 

54.89  :^ 

16.5 ; 

61.70  '9 

14 

55-9  ^' 
34 

22 

40.99 

^                19 

55.9^ 

15.5 

53.15  ,^ 
53.31   ^ 

35.5  ^ 

55.08 

16.4 

61.84 

61.92  \ 

59-3  ,. 

41.18 

\  A 

55.3  . 
54-7' 

25.5 

36.4^ 

55.23  ;; 

16.3 

62.7  34 

44 

41.32     ^ 

35.5 

53.42  " 

37.3  ^ 

55.34 

16.4 ' 

61.94 

66.0  33 

41.42 

54.2  * 

Sec5,Tan* 

1.256 

-K).759 

1.089 

+0.430 

1-415 

-1. 001 

1.034 

+0.264 

Mno  Place 

47'.3i8 

26".8o 

49*.9i5 

7".90 

58*.  1 79    7o".oo 

36«.305    46".84 

DVa,D»a 

40.02 

0.00 

40.0I 

0.00 

-0.03          0.00 

40.0I              O.QO 

DfS,DmS 

*o.o 

+1.0 

0.0 

+  1.0 
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+1.0 

\       0.0 
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[Hph  23] 


340 


APPARENT  PLACES  OF  STARS,  1913. 


FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


22  H.  Camelop. 

V  Oemlnonun. 

2  Lyncis. 

C  Canis  Majoils. 

Mean  Solar 

Mag.  4.7 

Var.  3.2-4.2 

Mag.  4.4 

Mag.  3.1 

Date. 

Right 

Declina- 

Right 

Declina- 

Right 

Declina- 

Right 

Decbna- 

Ascension. 

tion  N. 

Ascension. 

tion  N. 

Ascension. 

tion  N. 

Ascension. 

tion  S. 

h     m 

0       / 

h     m 

0       / 

h       m 

0 

/ 

'    h       m 

e         » 

6     9 

-1-69  21 

6     9 

+  22  31 

6    II 

+59 

§  § 

2 

6    16 

-30       I 

Jan.   0.5 

^9-41  ,0 

W   ' 

38-95    „ 

r  W 

66.6 

59*50 

W  9 

47.4 

"7  ¥ 

59.78 

^  w 

21.6 

^44  ,, 

10.5 

19.51  '° 

20.2  ^^ 

39-03  : 

66.6  ° 

59-61  ' 

49.5 

^  1 

59.82    \ 

20.4 

19.48    I 

22.7  ^5 

39-06  •* 

66.7  ' 

59.62    ' 

51.6 

21 

59.80    ^ 

^M      -TV       26 

27.0 

30.4 

19-33  ,^ 

25.1  ^^ 

39-04  i 

66.8  ' 

59-55    ! 
59-39  ' 

53.6 

20 

59.73 ,; 

29.3  \^ 

Feb.  9.4 

^906  11 

27.2 

38.97  ^ 

67.0  ^ 

55.3 

17 

59.62  •' 

31.2  '^ 

36 

17 

II 

2 

23 

15 

16 

16 

19.3 

18.70 

28.9 

38.86 

67.2 

59-^*^  ,H 

56.8 

59.46 

32.8 

Mar.  1.3 

18.26  ** 

30.2    '^ 
31.0 

38.72  \i 
38.56  ^ 

67.3 ; 

58.88  ^8 

57.9 

II 

59- 27    ' 

34.0  - 

II-3 

'7-76  5° 

67.4 

58.56  3^ 

58.6 

7 

59.06  ^' 

34.8  ! 

21.3 

17.24  5 

31.4      ^ 

38.39  ]l 

67.5 ' 

58.22  34 

59.0 

4 

58.84  " 

35.1  , 

312 

16.72  52 

312 

67.5^ 

57-88  34 

58.9 

I 

58.62  " 

35.0 

49 

7 

16 

0 

3^ 

5 

21 

5 

Apr.  10.2 

'^•^•^    AA 

30.5  , , 

38.05 

67.5 , 

5756    „ 
57-28  '« 

584 

58.41  ,„ 

34-5    „ 

20.2 

15-79 ;; 

29.4 

37-91  * 

67.4 

57.5 

9 

58.22    9 

33.6    9 

30.2 

15-42 11 

27.9  J 
26.1   '® 

3780  " 
37-72 

67-3 

57.04  ^ 
56.86  ^ 

56.2 

13 

58.05     7^ 

32.3  X 

May  10. 1 

'5'4  ]l 

67.2  * 

54.7 

>5 

57.92  '3 

20. 1 

H-96  •« 

24.0  '^ 
23 

37-69  ^ 

67.1 ' 

56.76  '^ 

53.0 

17 
19 

57.83     J 

28.7  ^-^ 

22 

30.1 

14.88 

21.7 

3770 

67.0 

56.74    , 

51. I 

7 

57.78 

26.5 

June  9.0 

14.92    * 

19.2  5 

37-75  ,^ 

66.9 ' 

56.79  .^ 

49.1 

20 

57.78     ° 

=^4-^  ^6 

19.0 

15.07  '* 

16.7  ^^ 

37-85  ° 

66.9° 

56-91  " 

'47.1 

20 

57.82    4 

21.5  '* 

29.0 

15-32  11 

'4-3    ! 

37-99    J 

66.9  ° 

57."  ! 

45.1 

20 

8 

5790 , , 

18.8  '7 

July  9.0 

15.68  3* 
45 

11.9^4 
23 

38-17 ;: 

67.0 ' 

5^-^« « 

43.2 

19 

18 

58°^ ;: 

16.1   »7 

36 

18.9 

16.13  ,, 

9-6  ,„ 

38-38  ,^ 

67.1 

57-71 

41.4 

58.18 

'3.5  „ 

28.9 

16.67  i* 

7-6    g 

38.62  »4 

67.3 ' 

58.1039 

39.7 

17 

58-38  ° 

ii.o'S 

Aug.  7.9 

17.28  ll 

5.8-8 

38-89  '^ 

67-4 

5854  ;[^ 

38.2 

15 

58.61  \\ 

8.7*3 

17.9 

17-95 ! 

4-3    ^ 

39'7  '' 

67-5 

59.02  ^8 

37.0 

12 

58-86  ;5 
59- '4  '„ 

6-7  !« 

27.8 

18.67  J' 

3'    n 

39-47  ,, 

67-6 ' 

59.53  , , 

36.0 

10 

5.1  '* 

76 

9 

32 

I 

54 

8 

30 

II 

Sept.  6.8 

'9-43 

1.6    ^ 

39-79  „ 

67.7 

60.07 

60.63    ^2 

35-2 

59-44  ,, 

4.0 

16.8 

20.22  1' 

40.12  ^-^ 

67.7° 

34.7 

5 

59-75  \, 

3.3    ^ 

26.7 

oO                     2 

40.45  ^^    67.6  ' 

61.19^.    34-5 

2 

60.06  3* 

3-'     ' 

Oct.   6.7 

21.82  f°      1.6    ' 

40.78  "    67.5  ' 

61.76^7    34.6 

I 

60.38  3^ 

3-5    * 

16.7 

22.62               2.1      ^ 

41. u  l^    67.3  ^ 

62.32  5      35.0 

4 

60.70  3^ 

4.4    9 

77                9 

3-2               3 

55 

6 

3« 

»5 

26.7 

23.39  _.       3.0 

41.43  ,,     67.0 

62.87  ^^  '  35.6 

61.01 

5-9  .„ 

Nov.  5.6 

24.12  11      4.3     I 

41.74  11    66.7  3 

63.39^    ,36.5 

9 

61.30^^ 

7.8  '9 

15.6 

0     68               16 
24.80    °       5.9 

42.03     9  1  66.4  3 

63.88  ^9 

37.7 

12 

^'•57    I 

10. 1  *3 

25.6 

60 
2540 

7.8  '9 

42.30    '     66.1  •' 

64.33  ^^ 

39.2 

15 

61.81  ^^ 

"•7  !f 

Dec.   5.6 

25.92  ] 

lO.O  " 

42-54  I* 

65-8^ 

64.72  ^9 

40.9 

17 

62.02  ^' 

15.6  ^9 

42 

24 

20 

2 

32 

19 

16 

30 

15.5 

2^-34  ,^ 

'2-4  „ 

42.74        ,        65.6     _ 

65.04 

42.8 

62.18 

18.6 

25.5 

26.64  ^^ 

'4-9  ^ 

42.90 

65-5 ' 

65.28  ^4 
6544  '^ 

44.8 

20 

62.29  " 

21.6  3° 

35-5 

26.82  *^ 

17-5  '" 

43.02 

65-5° 

46.9 

21 

62.36    7  ,  24.5  ^"^ 

Sec<5,Tan<5 

2.836 

+  2.654 

1.083            +0.415 

1.944 

+1.667 

i>55       -0578 

Mean  Place 

i5".75i       7"-24 

37".6o8     58".39 

57«.oio     37".64 

58V322     37"-97 

D'lf  a,  Dm  a 

+0.07          +0.01 

+0.01            0.00    1      +0.05          +0.01 

-0.02           0.00 

D^  6,  Dm  6 

0.0 

4-I.O 

1        0.0 

+1.0 

1        0.0 

+1.0 

<5.o 

♦  I.O 
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/I  aemlnomm. 

^'^  Aurig«. 

^  Canls  Xajorls. 

8  XoBocerotia. 

Jleaa  Solar 

Mag.  3.2 

Mag.  5.1 

Mag.  2.0 

Mag.  4.5 

Dite. 

Risht 

Declina- 

Richt 

Declina- 

1 

Right 

Declina- 

Right 

Declina- 

Ascmnosi. 

tion  N. 

Aacension. 

tion  N. 

Ascension. 

tion  S. 

Aacensioo. 
h       m 

tion  N. 

r 

h       m 

0       / 

h       m 

0      / 

h       m 

0       / 

0      t 

6    17 

+  22  33 

00 

6    18 

+49  19 

6    18 

-1754 

6    19 

+  438 

Jan.  0.5 

s 
43.22 

w  w 

40.9 

8 
14.00 

w  w 

^9-4    . 

s 

53.41   . 

W  ' 

36.4  ,, 

a 
10.76 

'  W 

235  „ 

10.5 

43.31     9 

40.9 

I4.II     " 

5346  * 

38.7    ' 

10.83     ^ 

22.4  " 

20.4 

43.35     I 

41.0 

14.15       \ 

72.6    '^ 

5346  ° 

40.8  '■ 

10.86    3 

^'•4^  ft 
20.6    ^ 

20.0 

30.4 

43.33     , 
43.27  _ 

4I.I 

I4.II        ^ 

74.1  \\ 

53-42    * 

4-7  ^ 
44-3    , 

10.84  ' 
10.78  ° 

-    Feb.  9.4 

41.3  \ 

'4°'    ! 

75.5  't 

53.33    ' 

10 

1 

16 

12 

12 

12 

10 

5 

19.3 

43-17  ,^ 

41.5  ^ 

13.85  „ 

7^-7  .„ 

53.21  ,^ 

45.5      ^ 

10.68 

^9-5 

Mar.   1.3 

43.03    * 

42.87  ! 

41.7  ^ 

13.64 ; 

n-7  '° 
78.3   ! 

53.06    5 
52.88  '* 

46.4      ^ 
47.0      ^ 

10.55  ^^ 

19.2     3 

"•3 

41.8  ' 

13.40  * 

1  c 

10.40    5 

10.24 

19.0 

21.3 

4270  ; 

41.9  ' 

12.89  !t 

78.6    3 

52.69 ;' 

47.3      ; 

18.9     ^ 

31.2 

42.53 ., 

42.0  ' 

78.6    ° 

52.50  '^ 

47.2 

10.07  ;7 

19.0 

17 

0 

25 

3 

:8                41 

10 

2 

.\pr.  10.2 

42.36 

42.0 

12.64 

0  T 

78.3     , 
77-7    I 

52.32 
52.16    * 

46.8 

^•^'  lA 

19.2 

20.2 

42.21  •* 

41.9  \ 

12.42    " 
18 
12.24 

46.1       7 

9.77  ^ 

19.5      \ 

30.2 

42.10  " 
42.02 

41.8  ' 

76.8    9 

52.03    3 

45'  ^ 

9.66" 
9.58  \ 

19.9  ^ 
20.5      ^ 

May  10. 1 

41.7  ' 

I2.II  '3 

75.6 

51-93  •" 

42-2  '^ 
^       18 

20.1 

41.98    ^ 

41.6 

12.04        ' 

74-3  ;j 

5.86    J 

9-54    J 

21.2      1 
8 

30.1 

41.98 

41.5 

12.03 

72.9 

51.83    , 

4°-4  ,_ 

9.53     . 

22.0 

June  9.0 

42.03     5 

41.4  , 

12.07    ^^ 

7'-4    6 
69.8  '^ 

51-84 

38.4    ° 

9.57  Z 

9.65  ,^ 

22.9     ^ 

19.0 

42.12     ^ 

T  1 

4^-3  0 

12.18    " 

T  T 

51.89     5 

36-3 

29.0 

42.25  *^ 

41.3'' 

12.35  ! 

68.3  '5 

51-98    \ 

34.1  " 

9.76  " 

249  ° 

July  9.0 

17 
42.42    / 

41.4  ^ 

22 
^2.57  _ 

66.8  '5 

52.11  '3    31.9" 

9.91  x 

26.0  " 

21 

27 

"4 

17 

21 

18 

II 

18.9 

42.63   _ 

41.5 

12.84     1 65.4 

52-28 

29-^  .. 

10.09 

27.1    ,^ 

28.9 

42.86  "^ 

0 

41.5 

13.16  3' 

64.1  '3 

52-48  z 

27.7    ^ 

10.30  ' 

28.1    ^^ 

Aug.  7.9 

43.40 

41.6  ' 

13.51  ^x 
13.89  ^^ 

63.0  ' ' 

22 
52.70 

24.2 

\  t. 

10.53  ^^ 

10.79  _^ 

29.0     ^ 

29.8  ; 

17.9 

41-7  ' 

62.0    '^ 
61.2       * 

52.95    ^; 

27.8 

43.70  ^" 

41.8  ^ 

1430  ^ 

53.22       \ 

22.9    ^ 

11.06^7 

30.5  \ 

3^ 

0 

43 

6 

28 

10 

29 

5 

Sept.  6.8 

44.02 

41.8 

14.73 

60.6 

53.50  _ 

21.9     , 

"•35  _ 

31.0 

16.8 

44.34  t] 

41.7  ' 

15.18^5 

60.1     5 

53.79^,^121.3      \ 

"•^^,0 

31.2 

26.7 

44.6733     41.5   ^ 

15.63  ^^ 

59.8     3 

54.093     I  21.2 

11.943 

31.1  ^ 

Oct.  6.7 

t"»               2 
45.00  ;f^    41.3 

16.09  4^ 

I 
59.7 

54.393°    21.6     4 

^^•^5  ^^ 

30.8  3 

16.7 

45.33  ^^    41. 1   , 

'^•55  l! 

2 
59.9     , 

54.693       22.4 

^^•55  Z 

30.3  \ 

33               3 

45 

3 

30                 13 

30 

8 

26.7 

45.66       ,  40.8 

17.00 

60.2 

54-99  _    23.7 

'2-85  ,„ 

295  ,„ 

Nov.  5.6 

45.98  11 

40.4  ^ 

17.43  ^, 

60.7     \ 

55-^  ^6    ^5.3    : 
55.54  ^°  ;  27.3  ^, 

13-14    ' 

28.5  '° 

15-6 

46. 28  3       40.0  ^ 

17.84  t' 

^^•5  ,0 

13.41  ^' 

^•.   ^    12 

27.3  ,, 

25.6 

46.55  '^     39.6  ^ 

18.21  37 

62.5  '^ 

55.78  ^4   29.5  " 

13-66  "5 

26.1  '^ 

'    Dec.  5.6 

46.80  ^5  1  39.3  3 

18.54  ^^ 

63.7  ^ 

55.99 :.,  31.9 ,: 

13.88  " 

24-8  '3 

21  1              2 

28 

13 

17 1       25 

19 

'3 

15.5 

47-OI  _    39-1   _ 

18.82 

65.0 

56.16     34.4 

14.07 

'3-5  ,, 

25.5 
35.5 

47.18  ^7 
12 
47.30 

390 
38.9  ' 

22 

19.04 

19.19    ^ 

68.1  '^ 

56.29  '3     36.9     5 
56.37         J39.3     ^ 

14.22    * 
14-33  " 

^>*    ^    12 

22-3  ,, 
21. 1 

SkS,  Tan  8 

1.083       ■*o-4i5 

1.535        +1.164 

1. 05 1        -0.323 

i.c»3       +0.081 

Mean  Place 

4i'-863     32".99 

I2V034     6o".45 

52Vo89     43".07 
-o.oi           0.00 

9'.504 

i6".24 
0.00 

DV«,D«a 

+0.01           0.00 

+0.03         +0.01 

0.00 

Ik6,DmS 

0.0           +1.0 

0.0           +1.0 

0.0           +1.0 

\         0.0              -VV.Ci 
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a  Aiftls. 

10  Xonocerotli. 

1 

y  Oemlnonuii. 

8  Lyncis. 

Mean  Solar 

Mag.  -0.9 

Mag.  5.0 

Mag. 

4.1 

Mag. 

6.0 

Date. 

Right 

Declina- 

Right      1    DecUna- 

Right 

Declina- 

Right 

Declina- 

Ascension. 

tion  S. 

Ascensioo.  i     tion  S. 

Ascension. 

tion  N. 

Ascension. 

tion  N. 

h       m 

0       / 

h       m 

0 

9 

h       m 

0      t 

h       m 

0      t 

6     21 

-5238 

§  f 

6    23 

-442 

§  t 

6    23 

+20  16 

00 

6    29 

+6133 

00 

Jan.    0.5 

8 
63.36       ^ 

45-8 

8 

41.12 

w  9 

20.3 

16 

s 

49.20 

12.8 

s 

47-44  ,, 

40.8 

10.5 

63.34       I 

49-2  34 

41.19  \  21.9 

49.29  ; 

12.7; 

47-58  '4 

43.1  \\ 

20.4 

63.09  ^t  55.3 11 

41.21    ^  23.3 

14 

49.33  ^ 

12.6  • 

47.62    * 
47-56  ,J 

45.3  " 

30.4 

41.19  ^24.6 
41.13  ^  25.7 

13 

49.33  , 
49.27  ^^ 

12.6° 

47-4" 

Feb.   9.4 

62.87 " '  57.8  '5 

1 1 

0 

12.7' 

47-41  ^ 

49.4 "! 

27 1      20 

10  . 

8 

10 

I 

22 

17 

19.4 

62.60     59.8 

41.03      26.5 

6 

49-17 ,,, 

12.8 

47- '9  ,„ 

5'-i  ., 

Mar.    1.3 

62.29  3'  61.4  '^ 

40.89  ^27.1 

49-04  '3 
48.88  '^ 

13-0^ 

46-90  Z 

5=^-4    ^ 

11.3 

61.95 1\  62.5 " 

40.73  *^  27.5 

4 

13-1 

46.56  34 

53.4  '° 

21.3 

61.60^^163-0 

61.24  3^  63.0  "" 
35       5 

40.56  ^'  27.7 

2 

48.71 ;; 

13-2 

46.19  % 

53.9    \ 

312 

40.39  '^  1 27.7 

0 

3 

48.54  ;^ 

'3-3: 

45.82  J^ 

54.0    ^ 

Apr.  10.2 

60.89     62.5 

40.23     1 27.4 

48.38 

13-3  „ 

45.46  „ 

53-7    g 
52.9  „ 

20.2 

60.56^^161.5  '"^ 

40.09  ^   26.9 

5 

48.24 1 

13-3  „ 

45'4  ^' 
44.86'! 

30.2 

60.27  ^^  1 60.0  '^ 

39.97  "  ;  26.2 

7 

48.12  '^ 

13-3° 

51.7  " 

May  1 0.1 

60.02  ^5  58.0  ^^ 

39.88    \   25.3 
39.82    ^    24.3 

9 

48.03  \ 

13.3^ 

44.64  , . 

50.2    5 

20.1 

59-82  ^°    55.7  ^3 

14  1                     26 

10 
12 

47.99  * 

^3-3: 

44-50  '* 

48.5  '' 
19 

30.1 

59.68             I53.I 

^1                                                  ^  ^\ 

39.81         23.1 

V    ^ 

47.99  ^ 

13.3  „ 

44-43 

46.6 

June  9.1 

59.59     ^  !  50.2  J 

39.83    ^21.7 

14 

48.03  * 
48.11  * 

13.3° 

44-44    „ 

44.5^ 

19.0 

59.56     3    47.1  31 

39.90    '    20.2 

15 

13-4 

44-53    ' 
44-71  '8 

42-4  ^ 

29.0 

59.60     ^'43.9,, 

40.00  *°    18.7 

15 

48.24  \\ 
48.40  "^ 

^3-5  ' 

40.2  " 

July    9.0 

59.69  ^l    40.6  33 

40.13  \^\  17.2 

15 

_  ^ 

»3-7! 

44.96 '3 

38.0  " 

15 

32 

17 

16 

19 

2 

32 

31 

18.9 

59.84  ^, 

37-4  .. 

40.30       1  15.6 

48.59  „ 

13-9  , 

45.28 
45-66  3» 

35-9  .„ 

28.9 

60.05     '  1  34.3  11 

40.50         14. 1 

15 

48.82  '3 

•14.1  ' 

340  '9 

Aug.  7.9 

^'^'iV^'-^ll 

40.73  ^^ 

12.8 

13 

49.07  ^^ 

14-3^ 

46. 10  ** 

32.3  ;^ 

17.9 

60.61  3''|29.i  ^^ 

40.97  ,^ 

II.6 

12 

49-34  ,„ 

14.4  , 

46-59  ♦' 

30.8  5 

27.8 

60.95^^27.1   '^ 

20 
41-23  ^^ 

10.7 

9 

49.63  '' 

T 
14.5     \ 

47.12  33 

29.5  . 

37 ;         15 

28 

7 

31 

0 

56 

II 

Sept.  6.8 

61.32       25.6 

4^-51  ,„ 

1 0.0 

49.94    _ 

14.5      ^ 

47-68 
48.26  5» 
48.86  J° 

49-47  g' 
50.08^ 

28.4  - 

16.8 

61.72  ^^ 

24-7    \ 

41.80^9 

9.6 

4 

50.25    ^' 

14.4 

27.6  ! 

26.8 

62.13^; 

24-4    \ 

42-10  ^^ 

9.6 

0 

50.57    ^^ 

14.3     i 

27.1  3 

Oct.    6.7 

62.54  ^ 

2+-^  ,0 

42.40  ^^ 

9.9 

3 

50.90   ^^ 

14.0  3 

26.9  \ 

16.7 

62.95 1' 

25.8  '° 

42.70  3^ 

10.6 

7 

51.23    ^^ 

13.6  4 

27.0 

39 

16 

29 

10 

32 

4 

60 

4 

26.7 

63.34  „ 

^7-4  ^, 

42.99  ^« 

11.6 

5^-55  ,, 

13.2 

50.68 

27-4    , 

Nov.  5.6 

63.71  11 

29-5  " 

43.27  '' 

12.9 

13 

5^-^^  L 

12.7  ^ 

51.26  58 

28.1    ' 

15-6 

64.04  ^^ 

32.2    7 

43.54  ^ 

14.4 

15 

52.16  30 

12.2   ^ 

51.81  55 

29.2  " 

25.6 

64.32 ; 

35.3  ^J 

43.79  ^^ 

16.1 

17 
_  0 

28 
52.44  _ 

11.75 

5'-3i  i° 

30-6  I* 

Dec.    5.6 

64.55  'I 

38.7  f 

22 
44.01 

17.9 

18 

52.69  ^5 

II.2  5 

52-75  t* 

32.2  '<* 

17 

35 

19 

18 

21 

4 

37 

»9 

15-5 

64.72 

42-2      . 

44.20 

19.7 

r« 

52.90 

10.8 

53-" 

34.1 

25.5 

64.81  9 

45.8  ^J 

44.35  '^ 

21.5 

18 
*  0 

53.07 '; 

10.5  3 

53-41  »9 

36.2 

35.5 

64.84  3 

49.3  ^^ 

44.45 

23.3 

18 

5320  *^ 

10.3* 

53-61  »° 

38.4  " 

Sec  S,  Tan  6 

1.648  -1. 3 10 

1.003       -0.082 

1.066 

-ro.369 

2.100          -1-1.846 

Mean  Place 

6iV238     52".37 

39'.862     27".26 

47'.853 

5"-i7 

44'.636    32".38 

DV  a,  Dm  a 

-0.03         -0.0 1 

0.00           0.00 

40.0I 
0.0 

0.00 

•K>.05         +0.02 

D^  S,  Dm  6 

0.0 

+  1.0 

0.0 

+1.0 

+  1.0 

1     -0.1 

+  1.0 
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I 

88  H.  Camelop. 

S}  Cauls  Xajorla. 

51  Aurigse. 

^  Oeminonun. 

McaaSokr 

Mag.  5.6 

Mag.  4.5 

Mag.  5.7 

Mag.  1.9 

Ditc. 

Right 

Declina- 

Riffht 

Declina- 

Right 

Declina- 

Right         Declina- 

Aaoennon. 

tion  N. 

Ascension.        tion  S. 

1 
1 

Ascension. 

tion  N. 

Ascension. 

tion  N. 

h       m 

0            / 

h       m 

0       / 

h       m 

0 

/ 

h       m 

0      f 

6    31 

+79  39 

6    31 

-22  53 

m  § 

6    32 

+3928 

6    32 

+  16  28 

Jan.  0.5 

S 
32.02 

r  W 

48.3  ,„ 

25*98 

34-0    , 

39*58 

99 

14.4 

s 
42-51    _ 

r  r 

35.0 

10.5 

22 

32.24 

5-35: 

26.04 

36-6  ^^ 

3969  " 

39-75    ^ 

15.4 

10 

42.61    '^ 

34.6^ 

20.4 

32.20    * 

54-3  ^° 

26.05    * 

390  w 

16.5 

1 1 

42.66    5 

34.3  i 

30.4 

31.92  '^ 

57-'    ! 

26.01    ^ 

21 

42.9 

0 

39.75        . 

17.6 

II 

42.66    "" 

34-1 

Feb.  9.4 

31.41  '• 

59-6  '5 

25.92    9 

3969 

18.6 

10 

42.61     ^ 

34.0^ 

71 

21 

13             15 

12 

9 

9 

0 

19.4 

30.70 

61.7 

25.79    .    44-4  _. 

39-57    . 

19.5 

42.52 

34-0 

Mar.  1.3 

^983  ;^ 

63.4  '' 

^5-^3 
=^5-45  ,„ 

45.6  " 
46.4   , 

39-41  ^ 

20.2 

7 

42.40 

34.0 

"3 

28.84  ^ 

64.6  " 

39-22    9 

20.8 

6 

42.25  ^^ 

34-1  ' 

21.3 

'7-7»  12 

65.3   \ 

25.26  '9 

46.8    4 

20 

39-02 

21.2 

4 

42.08    7 

34.2 ' 

31.2 

-/-    _^  108 
20.70 

65-4   ' 

25.06  ^° 

46.8    ° 

38.81  ^' 

21.3 

I 

4^-91  ^ 

34-2  J 

1 

105 

5 

«9 

4 

21 

I 

16 

Apr.10.2 

23.80    ®7 

64.9  „ 

24.87  ,„ 
24-69    * 

46.4 

38.60 

21.2 

41.75  ,^ 

34.3 

20.2 

63.8 

45-7 ,; 

38.41  ;^ 

20.9 

3 
6 

41-61  ^ 

34-4 , 

30.2 

62.3  '5 

24-54  ^ 

44.7  ° 

38.26  '5 

20.3 

41-49    a 

41-41  \ 

34.5 , 

May  10. 1 

23.09    l\ 

60.4*9 

24-42  " 

43.4  3 

38.15 " 

19.6 

7 
0 

34.7 , 

1          20.1 

22.56    ^^ 

58- •  '^ 

24.33     , 

4^-7    ! 

38.08    7 

18.8 

8 

41.36     5 

34.8' 

34 

26 

5 

«9 

2 

9 

I 

2 

30.1 

22.22 

55-5  ,a 

24.28 

39-8 

38.06 

17.9 

41.35  , 

35-0 

June  9.1 

22.08     '^ 
22.16       * 

24.27     ' 

37.7   _ 

38.09    3 

16.9 

10 

41.38  3 

35-3 , 

19.0 

49-8  ',^ 

24.31    z 

35-4  '^ 

38.18    9 

15.8 

1 1 

41.45  „ 

35-6  3 

29.0 

22.45     ^^ 

46-9  !' 

24.39 ., 

33-1  !^ 

38.32  ^\ 

14.8 

10 

41.56 

35-9  , 

July  9.0 

"•^5    ^ 

^^     28 

12 

24.51  ,5 

30.7  '^ 
24 

38.50  ;; 

13.8 

10 
9 

4-7X  :i 

36.2  J 

18.9 

23.64    3 

4»-3  ,« 
38.7  '^ 

24.66 
24.84  '* 

28.3 

38.72     , 

12.9 

41.89 

36.6 

28.9 

26.0  ^3 

38.98  '^ 

12.0 

9 

4> 

42.10 

36.93 

.\ug.  7.9 

25.54  ::^ 

36.4  \\ 

21 

/,..  «  20 

22.2 

20.7   '5 
II 

39.27  ^^ 

II. 2 

8 

2A 

42.34  * 
42-60  \l 

42.88  '^ 
29 

37-2  3 

17.9 
27.8 

26.71  "7 

27.99 

34-3 
3^-5  .4 

2529  J 
25.56  ^7 

39.59  \. 
39.93  ^^ 

10.5 
9.8 

7 

7 
6 

37.5^ 

37.7  „ 

Sept.  6.8 

^9-37,,, 

3»-'  .„ 

^584  ,„ 

19.6 

40.29    . 

9.2 

43-17  ,, 

37-7  „ 

16.8 

3^83   t^ 

30.1 

26.13  '' 

19.0     ° 

40.67  38 

8.7 

5 

43-48  \\ 

37.7^ 

t          26.8 

32.33  _. 

29.5       , 

26.43  ^° 

18.8     ^ 

41.06  39 

8.3 

4 

43.80  3^ 

37-5  , 

Oct.  6.7 

33.85  ''' 

2 

293 

26.74  f 

19.1      a 

41.45  ''^ 

8.0 

3 

44.12  \\ 

37.2  3 

16.7 

35-37   i^ 

29.6  \ 

27.05  3' 

8 

41.85^^ 

7.8 

2 

%2 
44.44   ,, 

36-7^ 

148 

7 

3» 

13 

39 

I 

32 

0 

26.7 

36-*5.,, 

30.3  „ 

27-36  ,„ 

21.2 

42.24  ,a 

7-7 

44.76 

36.1 

Nov.  5.6 

38.26  "»' 

31-4  •' 

27-65  '' 

22.9  ^J 

42.62  ^^ 

7.8 

I 

4507  :' 

35.4    I 

15.6 

39-57  If' 

330   * 

27.92     7 

^5-^    ! 

42.98  36 

8.0 

2 

45.36    9 
45.64  \\ 

34.7    I 

25.6 

4°-76  "' 

35.0   ° 

28.17  ^ 

5T  A    ^4 

^7-4  j6 
30-0  '"' 

27 

43-32  ^^ 

8.4 

4 

34.0 ; 

^c.  5.6 

*^-7«    8^ 

37.3  J 

^^•39 :« 

^3-^3  \\ 

8.9 

5 
7 

45.89  ^^ 
22 

33.3  ^ 

15.5 

42.61 

39-9  ,8 
42-7  ,° 

'!-^7  14 

32.7 

43.89  _, 

9.6 

8 

46.11 
46.28  '7 

32.6 

25.5 

28.71  ^\ 

35-4  '^ 

44.10 
44.26  '^ 

10.4 

32.0 

35.5 

43.58    37 

45.7  ^° 

28.80  9 

38.1  '^ 

11.3 

9 

46.41  '3 

31-5  ^ 

SfcS.Tand 

5-57J       +5-482 

1.086       -0.422 

1.295      +0.823 

1.043       +0.296 

Mean  Place 

24'-375     39"-53 

24".623     4i".oi 

37\896       6".67 

4I-.I95     27".70 

D'^a^Bma 

+0.14         +0.05 

-0.0 1            0.00 

+0.02          +0.01 

+0.01           0.00 

J)^8,D^S 

-0.1 

+  1.0          ' 

-0.1 

+  1.0 

-0.1 

+\.o 
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y  Argils. 

S  Xonooerotli. 

c  Oemlnonun. 

S  Oeminoram. 

Mean  Solar 

Mag.  3.2 

Mag.  4.7 

Mag. 

3.2 

Mag. 

3.4 

Date. 

Right 

Declina- 

Right 

Declina- 

Right 

Declina- 

Right 

DedUna- 

Ascension. 

tion  S. 

tion  N. 

Ascension. 

tion  N. 

Ascension. 

tion  N. 

h       m               ®      ' 

h       m 

0       / 

h       m 

0      / 

h       m 

0       / 

6    35    i-43    6 

6    36 

+  958 

6    38 

+25  13 

6    40 

+  12  59 

mm 

Jan.    0.5 

7-75     ,    61.9 

S 

W  r 

44.3       g 
43.5       ^ 

36.24  , , 

12.7 

8 

25.72 

W  ' 

^''^    6 
31.3     , 

10.5 

7.78  I  65.233 

12.61   '° 

36.35  " 
36.41 

12.8    ' 

25.83  ' 

20.4 

7-75    I    68.33' 
7.66     9     71. 1  ^* 

12.66    5 

42.8    7 

13.0   ^ 

25.88    5 

30.8    5 

30.4 

12.66    ° 

42.3   \ 

36.42 

13.3   \ 

25.89     ' 

30.4  z 

Feb.    9.4 

7-51  ]i  1  73-6  2 

12.61    5 

41-9  : 

36.37    „ 

13.7 : 

25.85    * 

30.1   ^ 

19                         20 

9 

3 

9 

3 

9 

I 

19.4 

7.32       !  75.6 
7.09    I  177.2 

6.83  ll7S.3'[ 
6.55  ll    79.0 

"-52  ,, 

41.6 

36.28 

14.0 

25.76 

30.0 

Mar.    1.3 

12.40  '-^ 

41.4   , 

35-99  „ 
35-82    7 

35.64    , 

14.4  !: 

25-64  \l 

29.9  ; 

11.3 

12.25    5 

41.3   . 

14.7  ^ 

25-49  ,^ 
25-33    , 

25-17  'i 

29.9  ^ 

21.3 

12.09 

41.3    , 

14.9 

29.9  , 

31.3 

^•27  '^ 

79.1      ^ 

11.92     7 

41.4 

15.0  , 

30.0 

27 

3 

16 

I 

17 

I 

16 

I 

Apr.  10.2 

6.00    ^  1 78.8    ^ 

5.74         1  78.0 

11.76 

»     .J 

41-5  ^ 

35-47 

15.1  , 

25.01 

30.1 

20.2 

11.62     '^ 

T  ^ 

41.7  \ 

35-32    5 

15.0 

24.86  '5 

30.3  ^ 

30.2 

5-51  ^^    76.7  ^ 

11.50 

42.0  ^ 

35-19    I 

14.9  . 

24.74  " 

30.5  . 

May  10. 1 

5-32    '    75-0  '^ 
5.16^    73-0^° 

11.41  9 

42.4 : 

35-10    ^ 
35.04    , 

14.7 

24.65     9 

30.7  ^ 

20.1 

11.36  5 

42.8  ^ 

H.5  , 

24.60    ^ 

31.0  ^ 

II                         24 

I 

5 

2 

2 

2 

4 

30.1 

5.05               ■   70.6 
4.99        ,        67.9^; 

"•35  , 

43.3 , 
43.9 , 
44.5 , 

35.02 

H.3 

24.58 

31.4  , 

June  9.1 

11.38  I 
"•44  ,„ 

35.05       ft 
35.13    ^\ 

14. 1 

24.60 
24,66     ^ 

31.8  * 

19.0 

4.98        [       6S.0II 

13.9    , 

32.3 1 

29.0 

5.02        ^       62.0   ^ 

"•54  ° 

45.2  ; 

35.24    ,^ 

13.7    . 

24.76  ;^ 

32.8  5 

July    9.0 

5-"  .! 

59.0  ,^ 

11.68  '4 

45.9  ^ 

35.39  ,x 

'3-5  I 

24.90 ,; 

33-3   f 

14 

30 

17 

19 

2 

17 

5 

19.0 

5-25  ,„    56-0 
5-43    '    53-1    ^ 

11.85 

46.6 

35.58  ^^ 

13.3     . 

^^"^  20 

33.8 

28.9 

"-05  ,, 

47.3  ! 

35.80 " 

I3.I     ^ 

25.27  l"" 

34.3   I 

Aug.   7.9 

5-66^3    50.4^7 
5.92  ll    48.1  ]l 

12.28  ^3 

48.0  7 

36.05  \\ 

13.0 

25.50  ^ 

34.7  ; 

17.9 

12.53  It 

48.5  \ 

36,32  7 

12.8   ^ 

25.75  :l 

35.1  t 

27.8 

6.21  '9  1  46.2  '9 

12.80  '7 

48.9  ^ 

36.61  ^9 

1    12.6   ^ 

26.02  ^7 

35.4  ■* 

32             15 

38 

2 

31 

2 

28 

I 

Sept.  6.8 

6-53  ,,  '44-7    „ 

13.08 

49.1 

36.92 

'  "-4  _ 

26.30 

35.5  , 

16.8 

6.87  34    43.8    9 

13.38  3° 

49.2 

37.25  ,, 

1  12. 1  ^ 

26.60  ^"^ 

35.4  ^ 

26.8 

7-22   35     43.4     4 

7-58    ^  >  43-6    I 

7.94  3        44.5     V 

13.68  3° 

49.0  ^ 

37.58  l\ 

11.8  3 

26.91 3' 

35.2  ^ 

Oct.    6.7 

13.99  3 

48.6  ^ 

37.92  ^^ 

11.4  ^ 

27.22  ^^ 

34.8  ^ 

16.7 

14.30  3 

48.1  5 

38.26  ^^ 

II.O  ^ 

27.54  ^^ 

34-3   , 

35               15 

31 

7 

34 

5 

31 

7 

26.7 

8.29           46.0 

14.61 

47.4  ^ 

38.60 

10.5 

27.85  ^, 

33.6 

Nov.  5.7 

8.63  34     48.0  ^° 

»4-9'  '° 

46.5 1 

38.93  ^^ 

10. 1   ^ 

28.16  ^' 

32.8   ® 

15.6 

8.94  ^l     50-5  ll 

15.20  ll 

45.5 '° 

39.25  ^_ 

9.7  \ 

28.46  30 

31.9  ^ 

25.6 

^  ^T  27    ^^  ^  28 
9.21  ^;    53-3  ,, 

15.47 

44.4;: 

39.55  ;^ 

9.4   , 

28,73  ll 

31-0,^ 

Dec.    5.6 

9.44  '^  ,  56.5  I] 

15.72     5 

43.3" 

39.82  ll 

9.1    I 

28.98  ^5 

30.0 

18  1          34 

21              10 

23 

2 

22 

9 

15.5 

9.62          59.9 

15.93  ,    '42.3.„ 

40.05 

3.9  , 

29.20 
29.38  \l 

29.1 

25.5 

9.75  '^  '  63.3  f! 

16.10 '7    4,.3'o 

40.24  |9 

8.8  ' 

28.2    9 

35.5 

9.82     7 

66.7  -^^ 
-0.936 

16.23    ^  ;  40.4  9 

40.39  ^ 

8.8  ° 

29.52  "^ 

27.5  ^ 

Sec  S,  Tan  6 

1.370 

1. 015       •10.176 

1. 105 

■fo.471 

1.026 

+0.231 

Mean  Place 

6".036    69^.24 

ix".226     37".i9 

34'.8i8 

5".50 

24*.4a3 

24".9i 

DV  a>  I^w  a 

-0.02          -O.OI 

0.00           0.00 

+0.01 

+0.01 

+0.0X 

0.00 

D.^  6,  Dm  S 

-b.i 

+1.0 

-o.i 

+1.0 

-O.I 

+  1.0 

-0.1 

+  1.0 

[Bph  13] 
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FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


i^  Aurigse. 

(x  Canis  Majorla. 

18  Xonocerotis. 

43  Camelop. 

-      McaaSohr 

Mag.  5.3 

Mag. -1.6 

Mag. 

4-7 

Mag.  5.1 

Date. 

1 

Riffht 

Declina- 

Right 

Declina- 

Right 

Declina- 

Right 

Declina- 

Ascension. 

tion  N. 

Ascension. 

tion  S. 

Ascension. 

tion  N. 

Ascension. 

tion  N. 

h       m 

0       / 

h       m 

0      / 

h       m 

0      / 

h       m 

•      f 

6    40 

-f-43  39 

6    41 

-1635 

f  0 

6    43 

+    2  30 

6    44 

+6859 

0f 

Jan.  0.5 

30.13   ,_ 

61.5  ,^ 

19.93     ^ 

39-7 

S 
20.71 

364 

^^•75  ,^ 

35-0   ,fi 

37.6       ^^ 

10.5 

30.26  '^ 

62.7 " 

20.00     ' 

42.0    ■' 

20.81        '° 

35-1  '3 

23.94    ^ 

20.4 

30.33     I 

64.0  3 

20.02     ^ 

44.2" 

20.86           5 

34.0  " 

7 
24.01    ^ 

40-2       J 

30.4 

0 

30.33  , 

65.4  t 

20.00     ^ 

46.1    9 

20.86           ° 

33-0  '° 
32.2 

23.95  ,„ 

42.7       5 

Feb.  9.4 

30.26  ' 

66.7  '3 

19-93  / 

47.8  '7 

20.81             5 

23.76  ^ 

45.0  '3 

12 

II 

II 

14 

9 

0 

29 

20 

19.4 

30H ,, 

67.8 

19.82 

49-2 

20.72 

31.6 

23.09  ^ 

47-0  ,, 

Mar.  1.3 

29.98  [l 

68.7  I 

19.67  ^ 

50.2 

20.60  " 

31.2    4 

48-7  Z 

"3 

29.78  ''^ 

69.4  ^ 

19.50  j^ 
19.32 

50.9  ; 

20.46  '^ 
20.30  ' 

^^•"^  ^6 

30.9     3 

22.64 

4  ^^ 

50-0  '3 

21.3 

29.56 11 

69.9  I 

513  , 

30.8     ^ 

22.15  ^^ 

50.7    7 

313 

29-33  j^ 

70.1 
1 

'9'3  :^ 

51-4  3 

30.8     ° 

2 

21.645^ 
50 

50-9    , 

Apr.  10.2 

^9"  ,„ 

70.0 

'^•95 , 
18.79  f 

50.5  ° 
49.7  „ 

19.98 

310 

21.14  .. 

50.7 

20.2 

28.91  ^^ 

69.7  I 

19.83  ^ 

31.3      ^ 

20.67  ^' 

50.0  ^ 

30.2 

28.74  ]l 

69-1  $ 

18.65  * 

19.71  ^^ 

31.8      \ 
32.4      . 

20.26  4' 

^«-9  6 
47-3    „ 

May  10. 1 

28.61  '3 

68.3 ; 

18.54 " 
18.46  ] 

48.6  ' 

19.62     \ 
19.56    t 

19.92  ^^ 

20.1 

28.52    9 

67-4    ' 

47.2  '\ 

33.1       \ 

19.67  \\ 

45.4    ' 

3 

II 

4 

16 

3 

8 

15 

21 

30.1 

28.49    . 

66.3 

18.42 

43-8    » 

19.53     _ 

33-9  ,_ 

19.52 

43.3  „ 

June  9.1 

28.51     I 
28.59  ,; 

65-1  ]l 

18.41  • 

19.54     _ 

34-9    ° 

19.47    \ 
19.53  ,. 

41-0  *3 

19.0 

63.8    3 

18.45  *  41-9  :i 

19.59    ^ 

35.9    ° 

38-5  ^ 
35-9  „ 

29.0 

28.72  ]l 

62.5    3 

18.53  „ 

39-9  Z 

19.68    9 

37.0 

19.70  J 
19.96  '^. 

July  9.0 

28-90 '! 

6..3  " 

18.64 " 

37-8    ' 

19.81   \\ 

38.. 

33-4  ^t 

22 

12 

'5 

20 

16 

II 

36 

24 

19.0 

29.12 

60.1 

18.79  . 

35.8 

19.97 

39.2 

20.32 

310 

28.9 

^938   '^ 

58.9  •' 

18.97  '* 

33.8    ^? 

20.16  '9 

10 
40.2     '" 

20.77  ^^ 

^^•7    ^ 

Aug.  7.9 

29.68  3° 

57-8    ' 

19.18  "  32.0  " 

20.37  !' 

41.2     ^^ 

21.30  ^^^ 

^^•5  " 

17.9 

30.01    ^^ 

56.8  '° 

19.41  ]l 

30.5    ^^ 

20.61  ^^ 

42.1        ^ 

60 

24.6  ^ 

27.8 

30.37  ^^ 

55-9    ' 

19.66  ^5  !  29.3  " 

20.86  ^5 

42.7       ^ 

22.56  ^^ 

22.9    7 

38 

7 

^7 

9 

27 

4 

71 

14 

Sept.  6.8 

30.75    _ 

55-2 

19.93 

28.4 

21.13 

43.1      , 

23.27  . . 

2'-5  _ 

16.8 

31.15^° 

54-6    ^ 

20.22    " 

27.9     ^ 

2  1 .42     ^ 

2 

43-3 

24.01  '^ 

20.4 

26.8 

3^56^! 

6 
54.0     ^ 

20.52  3°  '  27.9    ° 

21.72  ^^ 

I 
43-2     . 

24.78 " 

19.6    ^ 

Oct.  6.7 
16.7 

31.98^ 
32.40  ^^ 

53.6     ^ 
53.4    ^ 

20.82  3° 

28.3     \ 
2Q.I 

22.02  *^^ 
22.32  3° 

42.8    I 
42.2 

26.37 ;° 

19.2  * 
19.2    ^ 

41 

0 

30 1         12 

30 

9 

79 

4 

26.7 

32.81 

53-4 

21.43      130.3    . 

22.62 

41-3 

27-16 

19.6 

Nov.  5.7 

33-22  ^* 

I 

53-5 

21.72  ^^ 

3^-9    ^ 

22.92  ^^ 

40.2  ' 

27-92  3, 

20.3  ,; 

i?.6 

33.61  39 

53-8    3 

21.99  ^3 

20 
33-9  _ 

23.21   ^^ 

389  ^ 

28-64  ^' 

21.4 

25.6 

33.98  11 

54-3    , 

2c; 
22.24  ,, 

3^-2  '^ 

^3-48  'J 

37.5    t 

29-30  tf 

2!*7  '8 
^4.7  ^, 

I>ec.  5.6 

34.31  ^3 

550    ^ 

22.46  " 

38.6  ^4 

23.72  7 

36.0  '5 

29.89  59 

28 

9 

19 

25 

21 

15 

50 

21 

15.5 

34-59  „ 

55-9  ,„ 

22.65  ,, 

41. 1 

23.93  ^^ 

34-5  ,^ 

30-39  ,„ 

26.8 

25.5 

34-82  'I 

56.9    ° 

22.80  '5 

43.6    5 

24.10     7 

33.0  .^ 

30-78  39 

^9-^  '^ 

35.5 

la 
35.00   "* 

58.1  " 

22.90  '° 

46.0  ^^ 

24.23     ^ 

31.6  '4 

31-05  '' 

31.6^5 

&c^,Tan6 

1.382          -^.955 

1.044 

-0.298 

1. 00 1        •to.044 

2.790             +2.604 

Man  Place 

28".302     54".20 

i8'.86o     46".i6 

19V45I     29".37 

I9V896 

27".66 
40.03 

t)'fti,Dma 

40.02             +0.01 

-O.OI             o.c» 

0.00           0.00 

+0.07 

T>$9,DmS    1        -O.I               -l-I.O 

-O.I            +1.0 

-0.1            +1.0 

-o,\           ^\  .^ 

rEph  13] 

346 


APPARENT  PLACES  OF  STARS,  1913. 


FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


Mean  Solar 
Date. 


Jan.    0.5 

10.5 
20.5 

Feb.    9.4 

19.4 
Mar.    1.3 

21.3 
31.3 

Apr.  10.2 
20.2 
30.2 

May  10.2 
20.1 

30.1 

June  9.1 

19.0 

29.0 

July   9.0 

19.0 
28.9 
Aug.  7.9 
17.9 
27.8 

Sept.  6.8 
16.8 
26.8 

Oct.  6.7 
16.7 

26.7 
Nov.  5.7 

25.6 
Dec.    5.6 

15.5 
25.5 
35-5 


Sec6,TanS 
Mean  Place 


6  Geminonun. 
Mag.  3.6 


Right 
Ascension. 


h   m 

6  47 


500 

513 
520 

5-21 

5.17 

5.08 
4.94 

4-77 
4.58 

4.39 

4.20 
403 
3.88 
3.77 
3.70 

3.67 
369 
3.76 

3.87 
4.02 

4.21 
4.44 

4.71 
5.00 

5.31 

564 
5.98 

6.34 
6.71 

7.09 

7.46 
7.82 
8.17 
8.50 
8.80 

9.06 
9.28 

9-45 


13 
7 
I 

4 
9 

14 
17 
19 
19 
19 

17 

II 

7 
3 

2 

7 
II 

19 

23 
27 
29 
31 
33 

34 
36 

37 
38 

37 

36 
35 
33 
30 
26 

22 
17 


Dedina- 
tionN. 


+34     4 


00 


1.207 

3'.4i3 


+0.02 
-0.1 


8.4 

9.1 
9.8 

0.6 

1.4 

2.2 
2.9 

3.4 
3.8 
4.0 

4.0 

3-9 
3.6 
3-2 
2.6 

2.0 

1.3 
0.6 

9.8 

9.0 

8.3 
7.6 

7.0 

6.4 

5.8 

5-2 

4.7 
4.2 

3.7 
3.3 

2.9 

2.7 

2.6 
2.6 

2.7 
30 

3-4 
4.0 


7 

7 
8 

8 

8 

7 

5 

4 
2 

o 

I 

3 

4 
6 

6 

7 
7 
8 

8 

7 

7 
6 

6 

6 

6 

5 
5 
5 
4 
4 

2 
I 
o 
I 

3 

4 
6 


+0.676 
I  ".61 


+0.01 
+1.0 


a  Piotozis. 

Mag.  3.3 


Right 
Ascension. 


h       m 

6    47 

S 
20.65 

20.63 
20.52 
20.32 
20.04 


2 
II 
20 
28 

34 


9.70 

930 
8.86 

8.39 
7.91 

7-44 
6.98 

6.55 
6.17 

5.85 

5.59 
5.39 
527 
5.22 

525 

5.36 

5.54 
5.80 

6.12 

6.50 

6.92 

7.38 
7.87 

8.38 
8.89 


40 

44 

47 
48 

47 

46 

43 
38 
32 
26 

20 
12 

5 

3 
II 

18 
26 
32 
38 
42 

46 

49 
51 
51 
50 

9.86  ^7 
20.28  ^^ 

20.65  ^^ 

20.95 


30 

22 


21.17 
21.30 

21.34 


13 

4 


2. 119 
1 8'. 005 


Declina< 
tionS. 


-61  50 


// 


43.8 

47.5 
51.0 

54-2 
57.0 

59.4 
61.4 

62.9 

63.8 

64.2 

64.1 

63.5 
62.3 

60.7 

58.6 


37 
35 
32 
28 

24 

20 

15 

9 

4 

I 

6 
12 
16 
21 

25 


28 
30 
32 


56.1 
53.3 
50.3 
47.1 

43.8  II 
33 

40-5 

37.3 

34-3 

31.7 
29.4 


32 
30 
26 

23 
18 


27.6 
26.4 

25.8 
25.8 
26.5 


12 
6 
o 

7 
14 

29.8  '9 
32.3  ^^ 


35-3 
38.6 

42.2 

45.9 
49.7 


30 

33 
36 

37 
38 


-1.868 
52".42 


-0.05 

-O.I 


-0.03 
+1.0 
[Bph  13] 


C  MexLSA. 
Mag.  5.6 


Right 
Ascension. 


h 
6 


m 

47 


s 
26.21 

25.90 

25.33 

24.52 

23.50 

22.30 
20.96 

19.51 

17.99 
16.44 


31 

57 
81 

102 

120 

134 
145 
152 
155 
155 


150 
142 


14.89 

13.39 
11.97 

10.66  '^' 
9.49"^ 

lOI 

8.48 
7.66 

7.05 
6.66 
6.50 

6.57 
6.87 
7.40 
8.14 
9.07 


82 
61 

39 
16 

7 

30 
53 
74 
93 
108 


121 


10.15 

11.36 
12.66  ^3° 
14.00  ^^^ 

^5-^^128 

16.62 

17.80"^ 

18.83  '""^ 

19.67 
20.29 


Dedina< 
tionS. 


-8042 


f/ 


36 


73.0 

76.6 
80.0^4 

83.2  3^ 
86.0 


88.5 

90.5 
92.0 

93.0 
93.5 

93.4 
92.9 

91.9 

90.4 
88.4 

86.1 

83.4 
80.5 

77.4 
74.1 

70.9 
67.8 
64.9 
62.2 

59.9 

58.1 
56.8 

56.1 
56.1 
56.7 


28 
25 

20 

15 
10 

5 
I 

5 
10 

15 
20 

23 

27 
29 
31 
33 
32 

31 

29 

27 

23 
18 

13 

7 
o 

6 

12 


84 
62 

38 


20.67 
20.79 
20.64 


12 

15 


57-9  ,„ 

59«    ! 
62.2  ^1 

A..  ^  28 
65.0 

68.2  ^^ 

35 

71.7 


75-3 
79.0 


36 
37 


6.202 
i8'.3i2 


-6.121 

82".II 


-0.16 
-0.1 


-0.08 
+1.0 


r  AzfftU. 

Mag.  2.8 


Right 
Ascension. 


h       m 

6    47 

48-58 
48.60    * 

48.56  ,■♦ 

48.45 
48.28  '7 
23 

48.05 
47.78  =^7 

47.47  11 

47.15  f, 

46.82  33 

33 

46.49  „ 
46.17  3^ 
45.88  '9 

45.63  '^ 
45.43 


Dedina* 
tkmS. 


20 
16 


45.27 
45.16 

45.11 
45." 
45.17 

45.29 
45.46 
45.68 

4594 
46.25 

46.59 
46.96 

47.35 

47.75 
48.15 

48.54 
48.92 

49.27 

49.58 
49.84 


II 

5 
o 

6 

12 

17 
22 

26 

31 
34 

37 

39 
40 

40 
39 

38 
35* 

31 
26 

20 


50.04 
50.18  '^ 
50.25    ^ 


-5030 


// 


31  o 

34-5 

37-9 
41.0 

43-7 

46.0 

47.8 
49.2 

50.1 

50.5 

50.3 
49.6 

48.5 
46.9 

44.9 


35 
34 
31 
27 
23 

18 

14 

9 

4 

2 

7 

IX 

16 
20 

24 


^•5  ,^ 
39-^  Jo 

36.9  !^ 

33.8  II 
30.6  32 


27.5 

24.5 
21.7 

19.1 

16.9 

15.2 
14.1 
136 

13.7 
14.4 

15.8 
17.8 
20.3 
23.2 
26.5 

30.0 
33.6 
37.2 


31 

30 
28 
26 
22 

17 

II 

5 

I 

7 
14 

20 

25 
29 

33 
35 

36 
36 


1.572       -1.213 
46'.63i     39".28 


03 
I 


-0.02 
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FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


Mean  Solar 

0*  Cauls  Kajoria. 

Mag.  3.1 

y  Canis  Kajoiis. 
Mag.  4. 1 

(^  Canis  Kajorli. 
Mag.  2.0 

68  Amies. 

Mag.  5.1 

Date. 

Right 
Ascension. 

Declina- 
tions. 

Right 
Ascension. 

Declina- 
tion S. 

Right 
Ascension. 

Declina- 
tion S. 

Right 
Ascension. 

Dedina- 
tionN. 

h       m 

0      f 

h       m 

0      / 

h      m 

0      ' 

h      m 

0      # 

6    59 

-2341 

*  • 

6    59     -15  29 

7   4 

-26     14 

7   5 

+3927 

Jan.    0.5 

10.5 
20.5 

24.83 
24.92    ^ 

24.96    ^ 

71-9  „ 

74-6  11 
77-2 

50.63 

50.73  '° 
50.78    5 

67.0 

69.3  11 
71.5 

8 
52.52 

52.61     9 
52.65    4 

70.0 

73.3  11 

42.20 
42.36  * 
42.46  '° 

54'  .0 
56.1  '^ 

30.4 

Feb.    9.4 

24.94    , 

24.87    7 
II 

79-5  \l 

81.5  "° 
17 

50.77    ,|73.5 
50.72    ^   75-2  ", 

9  1             *4 

52.64     ' 
52.58  ,^ 

75-8  11 
7«°  ]l 

42.49  3  57.2  •• 

42.46    3  1  58.3  " 
9               10 

19.4 
Mar.    1 .4 

".3 
21.3 

31.3 

24.76 
24.62  '^ 

24.45  1^ 
24.26  '9 

24.06  '° 
19 

83.2 
84.6  '4 
85.6  - 
86.2    ^ 
86.5    3 

50.63 

50.50  '3 
50.35  ,; 

50.18  y 
50.00 ;« 

76.6 

77.7  " 

78.5  I 
79.0  * 

79-2  I 

52.47 
52.32  '^ 

52-'4  '„ 

5' -94    0 

20 

79-8 

81.3  '5 

82.4  " 
83.1     7 

83.5  * 

42.37  ,,     59.3  ,^ 
42.24  \l  i  60.3  'I 
42.07  '7;  61. 1     * 

41.88  '9|  61.7    ^ 

41.67  ^^     62.1     ^ 
21                2 

Apr.  10.2 
20.2 

23.87  ^g 
23.69  \l 

23-39  ^ 

23.28" 

7 

86.4 
859    I 

49.82 
49.65  ^ 

79.0  , 

78.5  5 

51.35     9 

83-4    , 

82.9  i 

82.1  * 

81.0" 

79-5  \l 

41.46 
41.27  9 

62.3 
62.2        ^ 

302 

May  10.2 

20.1 

85.0    9 
83.8  " 

82.4  '-^ 
«7 

4950  ,^ 
4938 " 
49.29  9 

0 

77-^  ,1 
76.8  •" 

75.6   ,^ 

51.18  '7 

51.04  ;4 

50.92  3 

41.10  ' 

40.96  '4 
40.87    I 

61.9    3 

61.4    5 

60.7     7 

9 

30.1 
June  9.1 

23.21 
23.18    ^ 

80.7 
78.7  - 

49.24  . 
49.22 

74.1 

70.6  •* 

68.7  '9 

50.84 

50.80    4 

77-7  ,„ 
75-7  1° 

40.82 
40.82        ^ 

59.8    „ 

58.9 .! 

19.1 
29.0 

23.19     ' 
23.24    ^ 

74-2  l\ 

49.24  , 
49.30 

50.80    ° 
50.84    4 
50.92  ^^ 

73-5 ; 

71. 1     ^ 

0  * 

40.87    5     57.9;" 
40.96    I     56.8     ', 

July   9.0 

23.33    ^ 
12 

71.9  =^3 
23 

4940 ,,  '66.7 

13 1        20 

68.7  ^J 

^           18 

55.7  ;; 

19.0 
28.9 
Aug.  7.9 
17.9 
27.9 

23.61   •" 
23.80  '9 

22 
24.02 

^4-6  It 

69.6 
67.4  \\ 

61.8  '^ 
12 

49-53  ,, 
49.69  ^ 
49.88    9 

50.09  •• 
50.33  11 

^4-7  .„ 
62.8  '9 

61.0  •« 

59-5  '^ 
58.2  '3 

10 

51.04 

5''9    f 
51-37  •; 
51.58    ' 
51-82  *4 

27 

66.3  , . 

63.9  't 
61.7  " 

58.2  •<* 
>3 

41.28 

22 
4150     . 

^''7^  It 
42.05    ^ 

42.36^' 
34 

54.6  ^ 
53-5 , 

5^-4  ,; 

5 '4  ' 

50.4  *° 
9 

Sept.  6.8 
16.8 
26.8 

Oct.    6.8 
16.7 

24.80  ^^ 
25.10  3° 

25.4.  11 
25.73  I 

60.6 

59-8 ; 

59-5    \ 

59-7    , 

60.4    ' 
12 

50.59  .g 
50.87  ll 
51.16^9 

5i.77  3^ 

57.2        , 
56.6       ^ 

56.5  ! 
56.8  3 

57.5  ^ 
II 

52.09          56.9    „ 
52.38^9    56.0    9 
52.68  3°    55.6    4 

52.99  ^    ,  55-8    * 
53-31  3j    56.5  ^7 

42.70 
43.06  3^ 

43.44  :^ 

^•^^  Jo 

49.5  a 

48.7     ^ 

47.9     , 
47.2     I 

46.6  ^ 

4 

26.7 

Nov.  5.7 

15-6 

25.6 

Dec.    5.6 

26.04 

26.35   11 
26.64  ^ 
26.91    ^7 

27.16  ^5 
21 

61.6 

633  11 
65.3  '° 
^7-7  It 
7°-3  ,8 

52.08 
52.38    11 

52.67  ! 
52.94 .; 

53.18  "^ 
21 

58.6 

60.1   '5 

62.0  '9 

64.1  '' 

66.4  '3 
24 

53.63 
53.94  ,„ 

54.52    « 
54.77  ,f 

57-7  ,6 
59-3 

61.4  " 
63.8  ^4 

66.5  ^7 
J9 

44.63 .. 
45.03  Jg 

45.77  5J 

46.11  ^4 

30 

46.2 

45.9     f 
45.8     ' 
45.8     ^ 

46.1     ^ 

0 

156 

25-5 
35.5 

27.37     . 
27.53  ^ 
27.65  '' 

III  ^« 

76.7 

53.39 ,_ 
53.56 
53.69  '3 

68.8 

71.3  I' 
73.8  '5 

54-98 

55-15 ,; 

55.28  '3 

69.4 

7^-3  ,^' 
75-2  *9 

46.41 
46.66  ^5 
46.86  ^"^ 

46.6 

47.2  ! 
48.0  * 

Sec<5,Tan5 

1.092        -0.439 

1.038 

-0.277 

1.115       -0.493 

1.295 

+0.823 

Mean  Place 

23'-50i     79".73 

49«.36i     74"-52 

51'.  179     75".97 

40V459 

48".4i 
+0.02 

D'^  a,  D«  a 

-o.oi          -0.01 

-O.OI           0.00 

-0.01         -0.01 

+0.02 

D^r  S,  D«  S 

-O.I 

+  1.0           1 

-0.1 

+1.0     1 

-0.1 

+1.0 

-0.1 

+1.0 

IBphia] 
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FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


■can  Solar 
Date. 


Jan.  0.5 

10.5 
20.5 

30.4 

Feb.  9.4 

19.4 
Mar.  1.4 

11.3 
21.3 
31.3 

Apr.  10.2 
20.2 
30.2 

Uay  10.2 
20.1 

30.1 

June  9.1 

19.1 

29.0 

July  9.0 

19.0 
28.9 
Aug.  7.9 
17.9 
27.9 

Sept.  6.8 
16.8 
26.8 

Oct.  6.8 
16.7 

26.7 
Nov.  5.7 

156 

25.6 

Dec.  5.6 

255 
35.5 


Sec  ^,  Tan  d 
Hean  Place 


51  Ctominomm. 

Mag.  5.3 


Richt 


h       m 

7     8 


a 
23.96 
24.10 
24.18 
24.21 
24.19 

24.13 
24.03 
23.90 
23.74 
23.57 


14 
8 

3 

2 

6 

10 

13 
16 

17 
16 


23.41 
23.26  ^^ 

23.13  ^ 
23.02 

22.95 


22.91 
22.91 
22.95 

23.03 
23.15 

23.30 

23.48 
23.69 

23.92 
24.17 


II 

7 

4 

o 

4 
8 

12 
»5 

18 

21 

23 
25 
27 


29 

31 
32 


24.44 

24.73 
25.04 
^536    ^^ 
25.68  3^ 

33 
26.01 

26.33 
26.65 

26.95 
27.23 


DccUna- 
tion  N. 


4-16  18 


// 


32 
32 
30 
28 

24 


27.47 
27.68 

27.85 


21 
17 


32.9 

32.4 
32.0 

31.8 

31.7 

31.7 
31.8 

31.9 
32.0 

32.2 

32.4 
32.6 

32.8 

32.9 
33.1 

33.3 
33.5 
33.7 
34.0 
34.2 

34-4 
34.6 
34.8 
34.9 

:  34.9 

:   34.7 

I  34.4 
I  34.0 

33.5 
32.8 

32.0 

31. 1 
30.1 

29.2 

28.3 
27.4 

26.7 
26.0 


5 
4 

2 
I 

o 

I 
I 
I 

2 
2 

2 

2 
I 

2 
2 

2 
2 

3 

2 

2 

2 
2 
I 
o 

2 

3 

4 

5 

7 
8 

9 
10 

9 
9 
9 

7 
7 


1.042 

22*.625 


+0.293 
26^.75 


+0.01 
-0.1 


+0.01 
+1.0 


y*  Yolantii. 
Mag.  3.9 


Right 
Aacentioo. 


h       m 

7     9 


32.84 
32.82 
32.68 

32.41 
32.03 

31.55 

30.99 

30.37 
29.70 

29.01 

28.32 
27.64 
26.99 

26.39 

25.85 

25.39 
25.02 

24.74 
24.57 
24.50 

24.54 
24.69 
24.94 
25.29 

25.74 


14 

27 

38 
48 

56 
62 

67 
69 
69 

68 

65 
60 

54 
46 

37 
28 

17 
7 

4 

15 
25 
35 
45 
53 


26.27 
26.86  59 

^7  50  ll 

28.18  ^® 


28.87 

29.55 
30.20 

30.79 
31.31 
31.73 

32.04 
32.23 
32.30 


69 
68 

65 
59 
52 
42 
31 

19 

7 


Declina- 
tion S. 


—70  21 


ft 


17.5 
21.3 
250 
28.4 

31.5 

34-2 
36.5 
38.4 
39.7 
40.5 

40.8 
40.6 
39.8 
38.5 
36.7 


38 

37 
34 
31 
27 

23 

19 

13 
8 


2 
8 

13 
18 

22 


25  H.  Camelop. 

Mag.  5.1 


Right 
Aacenaion. 


34-5 
32.0 

29.2 

26.1  ^^ 

32 


25 
28 


22.9 

19.6 
16.4 

13.3 
10.4 

7.9 

5.9 

4-4 
3.5 
3.2 
3.6 

4.7 
6.4 

8.7 
11-5 
147 

18.2 
21.9 

25-7 


33 

32 

31 

29 

25 
20 

15 

9 

3 

4 
II 

17 

23 
28 

32 

35 

37 
38 


2.974   -2.801 
29».285  28".07 


-0.07    -0.06 
-0.1     +1.0 

(Bph  t3] 


h 

7 


m 
12 


62.33 
62.89 
63.10 
62.97 
62.50 

61.72 
60.68 

59.43 
58.02 

56.52 

55.01 

53.54 
52.18 

50.98 
49.98 

49.21 
48.71 
48.49 

48.55 
48.90 

49.53 
50.42 

51.55 
52.91 

54.47 

56.20 

58.07 
60.04 
62.09 
64.18 

66.26 
68.29 
70.23 
72.02 
73.62 

74.98 
76.06 
76.83 


56 
21 

13 

47 
78 


Declina- 
tion N. 


+82  34 


»/ 


*^-5  ,„ 

63.5  ^° 

66.6  3' 

69.6  3° 

28 


104 
125 


22 
17 


75.0 
77.2 

78.9 
'^'80.1  " 

*5°8o.7  ^ 
151      I 

!8o.8 

'M  80.3 
79.2 
77.6 

75.6 


136 
120 
too 

77 


5 
II 

16 

20 

24 


50 

22 

6 


27 


73.2 

67.6  '9 
64.6  3^ 

f  61.5^' 
63, 

58.5 

55.5 

52.7 
50.1 

47.7 


30 


89 
"3 
136 
156 
173 


30 
28 
26 

24 
20 


187 
197 

205 

209 

208 


16 


45.7 
i44.i 

42.8  *3 
419  I 

41.5  : 


203 

194 
179 

160 
136 


41.6 
42.2 
43.2 
44.7 
46.7 


108 


77. 


49.0 
51.6 


54.5 


6 
10 

15 
20 

23 

26 
29 


7.747   +7.682 
50".993  55".5i 


A.  Oeminonun. 
Mag.  3.6 


Right 
Aacenaion. 


+0.19 
-O.I 


+0.16 
+1.0 


h 
7 


m 
13 


s 
7.01 

7.15 
724 
7.27 

7.26 

7.20 
7.10 
6.97 
6.82 

6.66 


14 

9 

3 
I 

6 

10 

13 

15 
16 

17 


16 


6.49 

6.33 
6.20  '3 

6.09  " 

6.02 


Declina- 
tion N. 


4-16  41 


5.98 

5-97 
6.01 
6.09 
6.20 

6.35 
6.52 

6.72 

6.95 

7.20 

7.47 
7.76 
8.07 

8.38 

8.70 


7 
4 

I 

4 
8 

II 
15 

17 
20 

23 
25 
27 

29 
31 
31 
32 
33 


33 


9.03 

9-36  ,, 
9.68  32 

9.99  ^' 

10.27 


28 

25 


10.52 

10.73 
10.90 


21 
17 


59.2 
58.7 
58.3 
58.1 
58.0 

58.0 

58.1 
58.2 

58.4 
58.6 

58.8 
590 
59.1 
59.3 
59-5 

59.7 

59.9 
60.1 

60.3 

60.5 

60.7 
60.8 
60.9 
61.0 
60.9 

60.7 
60.4 
60.0 

59.4 
58.7 

57.9 
570 
56.0 

55.0 

54.1 

53.3 

52.5 
51.8 


5 

4 

2 

I 
o 

I 
I 

2 
2 
2 

2 
I 
2 
2 
2 

2 
2 

2 
2 
2 

I 
I 
I 
I 
2 

3 

4 
6 

7 
8 


10 
10 

9 

8 


8 
7 


1.044       +0.300 
5'.670    53".i7 


+0.01 


+0.01 
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FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


Mean  Solar 
Date. 


'TC  ArftU. 
Mag.  2.7 


Jan.  0.5 
10.5 
20.5 

30.4 
Feb.   9.4 

19.4 
Mar.    1.4 

"•3 
21.3 
31.3 

Apr.  10.3 
20.2 
302 

May  10.2 
20.1 

30- 1 
June  9.1 

19.1 

29.0 

July   9.0 

19.0 
29.0 
Aug.  7.9 
17.9 
27.9 

Sept.  6.8 
16.8 
26.8 

Oct.  6.8 
16.7 

26.7 
Nov.  5.7 

15.7 
25.6 

Dec.    5.6 

15.6 

25.5 
35-5 


Sec  5,  Tan  5 
Mean  Place 


D'^  a,  Dw  a 
2V  ^/  !>•»  ^ 


Right 
Aaoention. 


h   m 

7  14 


5.68 

5.77 
5.80 

5-77 
5.69 

5-56 

5-39 

5.18 

4-95 
4.71 

4.47 
4.24 

4-03 
3.85 
370 

3.58 
3.50 

3-47 
3.48 
3.53 

3-63 

3.77 

3-95 
4.16 

4.40 

4.67 

4-97 
5.29 
563 
5.97 

6.31 
6.65 
6.98 

7.28 

7.55 

7-77 

7.95 
8.08 


9 

3 

3 
8 

13 

21 

23 
24 
24 

23 
21 
18 

15 
12 

8 

3 
I 

5 
10 

14 
18 

21 

24 
27 

30 
32 
34 
34 
34 

34 
33 
30 

27 
22 

18 
13 


Declina- 
tion S. 


6  Oeminonim. 

Mag.  3.5 


-3656 


18.3 
21.6 
24.7 
27.6 
302 


33 

31 

29 
26 

23 


19 


32.5 

36.8  'I 
37.4    . 


37-5 
37.1 
36.3 
351 
33.5 

316 
29.4 
26.9 
24.2 
21.4 

18.7 
16.0 

13.4 
II. I 

91 

7.5 
6.4 

5-8 
5-8 

6.4 

7-5 
9.2 

11.4 

14.0 

16.9 

20.1 

234 
26.8 


4 
8 

12 

16 

19 

22 

25 

27 
28 

27 

27 
26 

23 
20 

16 

II 
6 
o 
6 

II 

17 
22 

26 

29 
32 

33 
34 


1. 251 
4'-205 


-0-752 

27".42 


-0.02 

-O.I 


-0.02 
40.9 


Right 
Asomsioa. 


h 
7 


m 
14 


57.14 
57.29 
57.38 
57.42 
57.41 

57.35 

57.25 
57.12 

56.96 
56.79 

56.63 

56.47 

56.33 
56.22 

56.14 

56.09 
56.09 

56.13 
56.20 

56.31 

56.46 
56.64 

56.85 

57.09 

57.35 

57.63 

57.93 
58.24 

58.57 
58.90 

59.24 
5958 

59.91 
60.23 

60.52 

60.78 
61.00 
61.19 


15 
9 
4 
I 

6 

10 

13 
16 

17 
16 

16 

14 
II 

8 
5 

o 

4 

7 
II 

15 

18 
21 

24 
26 

28 

30 
31 
33 
33 
34 

34 

33 

32 

29 
26 

22 
19 


Declina- 
tion N. 


+22      8 


41.9 
41.8 
41.7 
41.8 
42.0 

42.3 
42.6 

42.9 
43.2 
43.5 

43.7 
43.8 

43.9 
44.0 

44.0 

43.9 
43.8 

43.7 
43.6 

43.5 

43.4 
43.2 
43.0 
42.7 

42.4 

42.0 

41.5 
41.0 

40.4 
39.7 

38.9 
38.1 

37.3 
36.5 
35.8 

35.2 
34.8 

34-5 


I 
I 
I 

2 

3 

3 
3 
3 

3 

2 

I 
I 
I 
o 
I 

I 
I 
I 
I 
I 

2 
2 

3 
3 
4 

5 

5 
6 

7 
8 

8 
8 
8 

7 
6 

4 
3 


^  YolantU. 
Mag.  4.0 


Right 
Aacensiaa. 


1.080        +0.407 
55"-739     36".20 


h 
7 


m 
16 


8 

56.13 

56.15 
56.06 

55.85 
55.54 

55.14 
54.67 
54.14 
53.56 
52.96 


9 

21 

31 
40 

47 

53 

58 
60 

61 


+0.01  +0.01 

-o.  I  +0.9 

lEpb  13A 


51.75  _. 
51.18  57 

50.65  53 

50.18  47 
40 

49.78 

49.45 
49.20 

49.04 

48.98 


33 

25 
16 

6 
4 


13 
22 


49.02 

49.15 

49.37  ,, 
49.68  3' 

50.07 


39 
46 


50.53 
51.06 

51.64 

52.25 

52.87 

53.49 
54.08 

54.63 
55.12 

55.52 

55.83 
56.04 

56.14 


53 

58 
61 

62 

62 

59 

55 

49 
40 

31 

21 
10 


Dedina- 
tion  S. 


-6747 


n 


42.0 

45-7 

49.4 

52.9 
56.1 

58.9 
61.3 

63.3 
64.7 
65.6 

66.0 

65.9 
65.2 

64.0 

62.3 

60.2 

57.7 
54.9 
51.9 
48.7 

45.4 
42.2 

39.1 
36.2 

33.7 

31.6 
30.0 
29.0 
28.7 
29.0 


37 
37 
35 
32 
28 

24 
20 

14 
9 
4 

1 

7 
12 

17 
21 

25 
28 

30 

32 

33 

32 

31 

29 

25 
21 

16 
10 

3 

3 
10 


17 
22 


30.0 

31.7 
33.9  .. 

36.6  !7 

39.8  ^^ 
35 

43.3 


47.0 
50.8 


37 
38 


2.646       -2.450 
53"036     52".92 


-0.06 
-0.1 


-0.05 
40.9 


I  Oeminonim. 
Mag.  3.9 


Right 


h 
7 

8 
21.00 

21.16 

21.27 

21.32 

21.31 


m 
20 


16 
II 

5 
I 

6 


10 

14 
16 


21.25 
21.15 
21.01 
20.85 

20.68  '7 

18 

20.50 

17 
20.33    '' 

20.18   '5 

20.06 

19.97 


12 

9 

5 


19.92 
19.91 

19.95 
20.02 

20.13 

20.28 
20.46 
20.68 
20.92 
21.19 


I 

4 

7 
II 

15 

18 
22 

24 

27 
29 


31 
33 
34 


21.48 
21.79 
22.12 
22.46 
22.81  35 
35 
23.16 
23.51  35 
23.86  35 
24.20 


24.5^ 

24.79 

25.03 
25.22 


34 

3X 
28 

24 
»9 


Dedina 
UonN. 


+  275 


23.9 
24.1 

24.4 

24.9 

25.4 

25.9 
26.5 

27.0 

27-5 
27.9 

28.1 
28.2 
28.2 
28.1 

27.9 


3 
5 
5 
5 

6 

5 
5 
4 

2 

I 
o 
I 

2 

3 


27.6 
27.2  * 
26.8^ 
26.4^ 
25.9  J 


25-4 
24.9 
24.3 
237 
23.1 

22.5 
21.8 
21. 1 
20.3 
19.5 

18.8 
18.1 


5 
6 

6 

6 

6 

7 

7 
% 
% 

7 


7 
6 
17.5, 

16.9 

16.2 
16.1  * 
16.1 


1. 132    40.531 

I9».5i7     i8".72 


40.0X 

-0.1 


4aoi 

40l9 


APPARENT  PLACES  OF  STARS,  1913.  351 

FOR  THE  UPPER  TRANSIT  AT  .WHfllWRBiafftH 


352 


APPARENT  PLACES  OF  STARS,  1913 


FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


<y  Argils. 

^'  Ckminoram. 

26  Xonooerotli. 

a  Canis  Minoris. 

Mean  Solar 

Mag.  3.3 

Mag.  2.0 

Mag.  5.2 

Mag.  0.5 

Date. 

( 

Right 

Declina- 

Right 

Declina- 

Right 

Declina- 

Riffht          Decltna- 

Ascension. 

tion  S. 

Ascension. 

tion  N. 

Ascension. 

tion  S. 

Ascension. 

tKm  N. 

h        m 

0      ' 

h        m 

0      / 

h       01 

0      t 

h       m 

0       ' 

7    26 

-43    7 

7    29 

+32    4 

0  § 

7  32 

-3  54 

mm 

7    34 

+  5  26 

m  M 

Jan.    0.5 

s 
29.75   ,^ 

9  $ 

19.2 

s 

4-64  „ 

WW 

54-3  ^ 

58*34  ,^ 

WW 

52.2 

s 

46.10 

WW 

60.2 

10.5 

29.85  ^! 

22.7  •'5 

4-8'     I 

54-7  Z 
55.3* 

58.48  '4 

46.24  \l 

58.9  \\ 

20.5 

29.88  I 

26.0  33 

4.93  •: 
4-99    „ 

58.57    I 

53.9 

46.34  •" 

57.8  " 

30.5 

29.85  ^ 

^9'  '' 

56.0  7 

58.61     4 

55.4  \\ 

46.39  ^ 

56.9    \ 

56'     6 

Feb.    9.4 

29.76  ^ 
14 

32-0  J 

4-99    3 

56-7^ 

58.60    ' 

5^-7  :^ 

46.39  ^ 

19.4 

29.62 

34-^  „ 

4-94  ,„ 

57-5  „ 
58-3  J 

58.55    „ 

57.7  ft 
58.5  ! 

59.1  ; 

46.34  „ 

55-5    , 

Mar.    1 .4 

29.43  '^ 

36.8  " 

484    ° 

58.46    9 

46.25  I 

55.1    \ 

"3 

29.21 

38.5  ^ 

4-70  ^ 

59-0  7 
59-6^ 

58.34    ' 

^^■'^  ! 

54-9    , 

21.3 

28.96  ^5 

39.7  " 

4-53 

58.20    4 

58.04  ;^ 

59-4    , 

45.99  * 

45-83  :^ 

54.8    • 

31.3 

28.69  ^7 

27 

40.4    \ 

60.1   5 

3 

59-5    , 

54-8    \ 

Apr.  10.3 

• 

2842 , 
28.16  '^ 

407    , 

3-99  ' 

60.4 

57-88 
57-72    ^ 

59-4    . 

45-67 

54-9    . 

20.2 

40.5    , 

60.5   ' 

59-2    \ 

45-52    5 

55.1    \ 

30.2 

27.92  \\ 

39.8    7 

3-83     t 

60.5*' 

57-58    4 

58.8    4 
58.2    J 

57-4  ,; 

45.38    4 

55-5    \ 

May  10.2 

27-70 , 

38.7 

3-70  ^ 

60.3  ' 

5746  '' 

45.27  ■• 

56.0    5 

20.2 

27.51 '' 
15 

37.2  4 

3-^6 

60.0  3 

4 

57.37    ^ 

45..8    I 

56.5    ^ 

30.1 

27.36 

35-3  ^^ 

3-54     . 

59-6 
59-o^ 

57.31 

56.4 

45-12 

57.1     g 

June  9.1 

27.25 " 

33-0  ^^ 

3-52 

57.28    3 

55.3  " 

45-10 

57.7    , 

19.1 

27.18  7 

30.5  J 

3-54     - 
3-60  ,^ 

58.3  ! 

57-29    ^ 

54.1 

45-12 

58.4    I 

29.0 

27.16 ' 

27-8  'I 

57-6  7 

57-33    * 

52.9  ", 

45-17    \ 

45.25 

II 

59-2 

60.0 

7 

July    9.0 

27.19  ^ 

20 

3-7^ :; 

56.9^ 

5740    ' 
II 

51.6  '3 

13 

19.0 

27.26 

7 
22.0 

3-86  ,„ 

56-1 

57-51 

50.3 

4536  ,^ 

60.7    , 

29.0 

^7-38  :^ 
27.54 ' . 

^^•^  28 

4.04     ' 

55-3  g 

57-65  \X 

49.0     3 

45-69  '* 

61.4    \ 
62.0   *• 

Aug.  7.9 

^6.3  ^; 

4-='5  '! 

54-5  \ 

57-82    7 

47-9  " 

17.9 

27.75  w 

^3-^  '' 

4-49  \\ 

53-7* 

58-01  '9 

46.9  '\ 

45-89  z 

62.5       5^ 

27.9 

28.00  ^5 
28 

II.6" 
18 

4-76  !I 

52.8  9 

58-23  " 
24 

46.,    « 

46.11  " 

24 

62.8       ^ 

I 

Sept.  6.9 

28.28  '  9.8 

506  „ 

52.0 

5847  ,, 

45.5    . 

4^-35  ,, 
46.61  'J 

62.9 

16.8 

28.59^!!  8.5'^ 

5-38  f. 

5'-'  ' 

58.73  'S 

45.2     3 

62.8        * 

26.8 

28.92  ^^  7,7  ^ 

5-71   ,, 

50.2  9 

59°'  '! 

45-3    ' 

46.89  »^ 

62.5       \ 

61.9       ' 
61. 1        ^ 

Oct.    6.8 

29.27^5  73  2 

6.06  35 

49-3  \ 

5930    9 

45-7    \ 

47-19^, 

16.7 

29.64  ^' .  7.9  ^ 

6.42  36 

48.5  \ 

59-60  3° 

46.4    7 

4750  3 

37     II 

37 

8 

31 

10 

3> 

11 

26.7 

30.01    9.0 

^•79  „ 

47-7  , 

59-91 

47-4  . . 

47.81 

60.0 

Nov.  5.7 

30.37^^  10.6'^ 

7.16  37 

47-0  I 

60.22  3 

48.8  '\ 

48.12  3> 

588  z 

15.7 

30.72  ^^  12.7  ^' 

7-52     ^ 

46-4^ 

60.53  f ' 

5°-4  .0 

48.43  ^' 

57.4 

25.6 

31.05  ^^^1 15.3  ^^ 

7.87  f 

45-9  ' 

60.82  '9 

52.2  '8 

48.73  f. 

55-9  ^ 

Dec.    5.6 

31.34'^  18.3^^ 

8.20  33 

45-6  3 

61.09  '^ 

54.1  " 

49.01  f 

10 

54-3  .. 

24  j    33 

30 

I 

25 

20 

25 

10 

15.6 

31.58   21.6 

850     , 

45-5 

61.34  , 

5^-^  .^ 

49- 26 

52.7 .. 

25.6 

31.78^^  25.1^^^ 

8-76  '^^ 

45-6  ' 

61.55 

5^-^    0 

4948  " 

5'-2 

35.5 

31.92  '^i  28.6  ^^ 

8.97   " 

45-8' 

61.72  '7 

60.0  '9 

49.65  '^ 

49.8  "^ 

Sec  6,  Tan  6 

1.370  -0.937 

I. 180              +0.627 

I  .ooj       -0.068 

1.005      +0-095 

Mean  Place 

28V 193      29".25 

3Vo69     49".8i 
+0.02          +0.02 

57'.'36    57"-37 

44".907    54"  76 

D'l^  a,  D«  a          -0.02          -0.02 

0.00           0.00 

0.00           0.00 

D,^d,  D»»5          -0.1            +0.9 

-0.3            +0.9 

1      -O.J           -10.9 

-0.2             •K>.9 

I 

Eph  13I 
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M  Lyncis. 

/c  Oeminonun. 

/3  Oeminomm. 

4  Puppii. 

Mom  Solar 

Mag.  5.0 

Mag.  3.7 

Mag.  1.2 

Mag.  5.1 

Date. 

Right 

Declina- 

Right 

Declina- 

Right 

Dediaa- 

Right       !  Declma- 

▲aoensum. 

tion  N. 

Aaoension. 

tion  N. 

Aaoenatoa.  !    tion  N.    1 

Aaccnaion.  i    tionS. 

1 

h       m 

0      / 

h       m 

0      / 

h        m 

0      f 

h       m     ;         «>      ' 

7    35 

+5854 

7  39 

+2436 

7    39    !-h28  14 

7    41 

-14  20 

Jan.    0.5 

a 

41.96 

57-^  .0 

13-30  „ 

31. 1     ^ 

a                     " 
6115  ,a     17.9    . 

57.70  ^^  i  58.0  _ 

10.5 

42.21  5 

59-1  ^ 

13-47  \l 

31.0    ' 

61.33          18.0   • 

57.84  "I 

^•4,: 

20.5 

42.38  'I 
42.46 

61.2  "' 

13-59  '^ 

31.0 

61.46  '3 

18.3       ^ 

57.93     I 

62.7  ^3 

30.5 

63-3  l\ 

13.66    I 

31.2     ^ 

61.53     , 

'^•^    6 

57.97  ; 

^4-8    8 

Feb.   9.4 

42.44  „ 

20 

13-67    ' 

4 

31.6    ^ 

4 

61.54     ' 
4 

57-96  ; 

66.6  '! 
16 

19.4 

42.33  ,8 

42.15  :. 

tit  '8 
69.2 

13.63           32.0        1 

61.50 

19.9    ^ 

57-91  .„ 

68.2 

Mar.   1.4 

13-55  ., 

32.5    ^ 

61.41  ! 

20.6    1 

57-81  '° 

69.5  '3 

11.4 

4' -9°  ,„ 

70.8  '^ 

1 2 
13.43  ' 

33.0   ^ 

61.28  '3  121.2    "1 

57-68  '3 

70.5  '^ 

21.3 

41.61  '^ 

72.0  '^ 
72.8    « 

13-12  ° 

33.4   ^ 

61.13  '5 

21.7    5 

57-53  '5 

71.2     I 

313 

41-29 ,, 

33.8    ^ 

60.96  ''^ 

22.2    5 

57-37  '! 

71.6    4 

33 

4 

»7 

3 

17 

4 

17 

I 

Apr.  10.3 

40.96  ^, 

73-2 

12.95  „ 

34.1    ^ 

60.79 

22.6 

57-20 

71-7    , 

20.2 

40.64  \l 

73-2 

12.78 

34.4  ; 

60.62  '7 
60.46  '* 

22.8    ^ 

57-03  ,; 
56.87  \l 

71-5    I 

30.2 

40.343°  72.8  t\ 

12.63  11 

34.5 

22.9     ' 

710   1 
70-2  ,„ 

Uay  10.2 

40.08^^ 

72.0    ° 

12.51  '^ 

34.6 

60.33  '3 

22.9 

56.74    3 

20.2 

3987 
15 

70.9  ,^ 

12.42    9 

34.5  , 

60.23  - 

22.7 

3 

56.63  '; 

69.2  " 

13 

30.1 

3972 

69.4  ., 

12.36 

34.4  ^ 

60.17 

22.4    ^ 

56-55    ^ 

68.0 

June  9.1 

3963  I 

67.7  \l 

12.34     , 

34.2 

60.14        ^ 

22.1     ^ 

56-51     * 

66.6  '1 

^r.    ^     16 
65.0 

19.1 

39-61    I 

65.8    9 

12.35     . 

34.0  . 

60.15         ' 

21.7    4 

56.50 

29.0 

39-66    5 

63.7 

12.40    5 

33.7  ; 

60.20        5 

21.2  I 
20.6  ^ 

6 

56.52     , 
56.58    ^ 

6?i  •» 

July   9.0 

39-78  11 

61.5  " 

23 

12.49    ^ 
13 

33.4  ^ 

60.29        ^ 

13 

19.0 

39.96 

59-2 

12.62     , 
"•78  \l 

33.0  . 

60.42         , 
60.58     '^ 

20.0 

19.4    . 
18.8    ^ 

0m 

56.67  „ 

59-7  „ 

29.0 

40.21     ^ 

57-0 

32.6  4 

56.79  \l 

58-0  \i 

Aug.  7.9 

40.88  3^ 

54.8 

»2.97 .: 

32.1  ^ 

60.77     ^^ 

56.94    ^8 
57-12  ', 

56.3 

17.9 

52.7  '' 

'3»9  " 

31.6  I 

60.99  " 

18.I    7 

54-8  ,1 

27.9 

41.28  ^° 
45 

'3-43 :; 

31.0  ^ 

61.24  'I 

^  28 

17.3    8 

21 

57.33   ,, 

23 

53.6  " 

10 

Sept.  6.9 

41.73  ^^ 

48.9  „ 

13.70 

30.4  , 

61.52          16.5    „  1 

5756    _, 

52.6 
52.0 

16.8 

42.22  "^^ 

♦7-2    I 

13.99  ,, 

29.7  I 

61.82  30 

^5-7 : 

26.8 

42.74  ^^ 

45-8    4 

14-30  \l 

28.9  * 

62.14  3^ 

'4-8  ' 

58.10  11 

51.8    ^ 

Oct.    6.8 

43.28  54 

44.6'^ 

14-62  3J 

28.0  9 

62.47  33 

13.8'° 

58.39  ',^ 

52.0 
52.6  ,; 

16.7 

43.84  ^t 

43-7    I 

14.96  34 

27.1  I 

62.82  35 

12.9     ^ 

58.69  ^^ 

57 

6 

34 

9 

35 

9 

31 

It 

26.7 

44.41 

43.1      . 

15-30  ,^ 

26.2 

^3- 17  ,, 

12.0 

59.00 

53-7  ,^ 

Nov.  5.7 

44.98  57 

"^5-54  l^ 

42.9 

15-65  35 

25.2 

63.53  3^ 
63.89  3^ 

10.3 

59.31  ^ 

56.9 !' 

15.7 

43.0 

16.00  35 

24.3  g 

23.5  g 
22.7 

59.62  I' 

25.6 

46.08  54 

43.5     ^ 
44.3  , 

16.33  33 

64.23  34 

9.6    7 
9-^  ! 

59.92  ^ 
60.20  ^* 

59.0  " 

Dec.   5.6 

46.58  5^ 

16.65  11 

6455  3^ 

6»-3  'i 

45 

II 

29 

0 

30 

4 

25 

24 

15-6 

47.03  ^^ 

45.4  ,, 

16.94  ,, 

22.1 

64.85     , 
65.11     ^ 

8.6 

60.45 

637  „ 

25.6 

47.42  ^; 

469  \i 

17-19  ',^ 

21.7  ^ 

^•4  ' 

60.66^' 

66.2  '5 

35.5 

47.73  ^ 

48.7 '' 

17.40  " 

21.5  ' 

65.32  ^' 

8.4  "^ 

60.83  '7    68.7  ^^ 

Seed,  Tan  ^ 

1.937     +1.659 

1. 100              +0.458 

i.»35       ■M'-537 

1.032      -0.256 

Kcan  Place 

39'.ao3     54".27 

IIV869     26".6i 

59*.666     13".77 

56V508    66".05 

T>'4  m,Dma 

40.04         40.04 

+0.01          +0.01 

■Mj.oi          ■Hi.02 

-O.OI           -O.OI 

Dfd.Dwd 

-0.2           40.9 

-0.2                +0.9         1        -0.2                +0.9         V       -0.1                -N^^ 

191: 

J ^3 

1 
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Mean  Solar 
Date. 


Jan.    0.5 

10.5 
20.5 

30.5 

Feb.    9.4 

19.4 
Mar.  1,4 
1 1.4 
21.3 
31.3 

Apr.  10.3 
20.2 
30.2 

May  10.2 
20.2 

30.1 

June  9.1 

19.1 

29.1 

July    9.0 

19.0 
29.0 
Aug.  7.9 
17.9 
27.9 

Sept.  6.9 
16.8 
26.8 

Oct.  6.8 
16.8 

26.7 
Nov.  5.7 

15-7 
25.6 

Dec.    5.6 

15.6 
25.6 

35.5 


G  ArgHs. 
Mag.  3.5 


Right 
Ascension. 


m 


Sec  6,  Tan  d 
Mean  Place 


7    45 
s 
39.35 

3949 

39.57 
3960 

39.58 


D'«f>  a,  Dm  a 
D^  6,  Dw  d 


39.51 

39.40 
39.26 

39.09 
38.91 

38.72 

38.53 

38.35 
38.20 

38.07 

37.97 
37.90 

37.87 
37.88 

37.92 

37.99 
38.10 

38.25 

38.43 
38.64 

38.87 

39.13 

39.41 

39.71 
40.02 

40.34 
40.67 

40.99 

41.30 
41.58 

41.83 
42.04 

42.21 


14 
8 

3 

2 

7 

I 

4 

7 
8 

9 

9 
8 

5 

3 
o 

7 

3 
I 

4 

7 

II 

15 
18 

21 
23 

26 
28 
30 

31 
32 

33 
32 

31 
28 

25 

21 
17 


Declina- 
tion S. 


-2438 


tf 


17.7 
20.6  *! 

23.4  ^« 

26.0 


28.4 

30.4 
32.1 

33.5 
34.5 
35.1 

35.4 
35.3 
34.8 
34.0 
32.8 

31.3 
29.6 

27.7 
25.6 

23.4 

21.2 
9.0 
6.9 
5.0 
3.3 

1.9 
I.O 

0.5 

0.5 
1.0 

2.0 
3.5 

5-4 
7.6 

20.2 

23.0 

25.9 
28.9 


26 
24 


20 

17 

14 
10 

6 
3 

I 

5 
8 

12 
15 

17 

19 
21 

22 

22 

22 
21 

19 
17 
14 

9 

5 
o 

5 
10 

15 

19 
22 

26 

28 

29 
30 


1. 100 
38".  "9 


-0459 
26^.88 


-O.OI 

-0.2 


-O.OI 

+0.9 


^  Oeminonun. 
Mag.  5.0 


Right 
Ascension. 


h 
7 


m 

48 


8 

^•99  ,„ 
2.18  '9 
13 


2.31 

2.39 
2.41 

2.38 
2.30 
2.18 
2.03 
1.87 

1.70 

1.53 
1.38 

1.25 
1. 15 

1.08 
1.05 
1.06 
1. 10 
1. 18 

1.30 

1.45 
1.63 

1.85 
2.09 

2.36 
2.65 
2.96 

3.29 
3.63 

3.98 

4-34 
4.69 

5.04 
5.37 

5.^7 

5.93 
6.15 


8 

2 

3 

8 
12 

15 
16 

17 

17 

15 

13 
10 

7 

3 
I 

4 
8 

12 

»5 
18 

22 

24 
27 

29 
31 
33 
34 
35 

36 
35 
35 
33 
30 

26 
22 


Declina- 
tion N. 


-f-26  59 


// 


34.6 
34.6 
34.8 

35.1 
35.6 

36.2 
36.8 

37.4 
37.9 
38.4 

38.8 

39.1 
39.2 
39.2 
39.1 

39.0 

38.7 
38.3 
37.9 
37.4 

36.9 
36.3 
35.7 
35.0 

34.3 

33.5 
32.6 

31.7 
30.7 
29.7 

28.7 

27.7 
26.8 

26.0 
25.3 

24.8 

24.5 
24.3 


o 

2 

3 

5 
6 

6 
6 

5 
5 
4 

3 
I 

o 


3 
4 

4 
5 
5 

6 
6 

7 

7 
8 


10 
10 
10 


10 

9 

8 

7 
5 

3 
2 


1. 122        +0.509 
IOV529     3o".75 


+0.01  +0.02 

-0.2  -K>.9 

[Eph  ii\ 


26  Lynois. 

Mag.  5.7 


Right 
Ascension. 


h       m 

7  48 


8 
25.07 
25.30 
25.46 

25.55 
25.57 

25.52 
25.41 
25.24 
25.04 
24.81 

24.57 

24.33 
24.11 

23.92 

23.77 

23.66 
23.60 

23.59 
23.63 
23.72 


23 
16 

9 

2 

5 

II 

17 
20 

23 
24 

24 
22 

19 

15 
II 


4 

9 

14 


19 


23.86 

24.05  ,, 
24.28  ^3 

24.55  \\ 

24.86  3' 

34 

25.20 

25.57 

25.97 
26.40 

26.84 


37 
40 

43 
44 
45 


46 


27.29 

27.75   .  _ 
28.20  ^5 

28.64  "^^ 

29.05 


41 
38 


29.43 
29.76 

30.03 


33 
27 


Declina- 
tion N. 


+47  47 


// 


30.4 
31.6 
33.0 

34.6 
36.2 

37.8 

39.3 
40.6 

41.7 

42.6 

43.1 
43.3 
43.2 
42.8 
42.0 

41.0 
39.8 
38.4 
36.9 
35.3 

33.6 

31.9 
30.1 
28.4 
26.7 

25.1 
23.6 

22.2 

20.9 

19.8 

18.9 
18.3 
18.0 
17.9 
18.1 

18.6 
19.4 
20.5 


2 

4 
6 

6 

6 

5 
3 
I 

9 

5 

2 
I 

4 
8 

10 

2 

4 

5 
6 

7 

7 
8 

7 

7 
6 

5 

4 

3 
I 

9 

6 

3 
I 

2 


8 
II 


Oroombrldse  1874. 
Mag.  5.6 


Right 
Ascension. 


1489 
23".oo8 


+1.103 
27".97 


h       m 

7    49 


+0.03 
-0.2 


+0.03 
+0.9 


53.72 
54.17 
54.45 
54.56 
54.50 

54.28 

53.92 

53.44 
52.86 

52.22 

51.55 
50.88 

50.24 

49.66 

49.16 

48.76 

48.47 
48.31 
48.27 
48.36 

48.58 
48.92 

49.38 

49.95 
50.62 

51.38 
52.22 

53.12 
54.08 
55.08 

56.09 

57.11 
58.11 

59.07 

59.95 

60.74 
61.42 
61.96 


45 
28 

II 

6 

22 

36 
48 
58 
64 
67 

67 
64 
58 

50 
40 

29 
16 

4 

9 
22 

34 
46 

57 
67 

76 

84 

90 

96 

100 

lOI 

102 

100 

96 

88 

79 

68 

54 


Declina- 
tion N . 


+74  8 


// 


68.1 
70.6 

73.3 
76.1 

78.8 


25 

27 
28 

27 
26 


81.4 
83.8  ^^ 
85.8  ^^ 

87.3 
88.4 


15 
II 

6 


5 
10 


22 
25 


89.0 
89.0 
88.5 

87.5 

86.1  '^ 

19 

84.2 
82.0 

79.5  ,, 
76.8  ^7 
»L-  ^  28 

74.0  ,^ 
29 

71. 1 

68.2  ^9 
29 

28 

26 

23 


65.3 
62.5 

59.9 

57.6 

55.5 

53.7 
52.2 

51.2 

50.6 

50.4 
50.7 
51.4 

52.6 

54.2 

56.2 

58.6  '^ 


21 
18 

15 
10 

6 

2 

3 

7 
12 

16 
20 


3.662   +3.523 
48-.3I4  66".68 


+0.08 
-0.2 


+0.11 
+0.9 
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APPARENT  PLACES  OF  STARS,  1913, 


FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


p  Arsfts. 

SH.UrsteXaJorii. 

Y  Argtls. 

C  Canori  {ynean) . 

Mean  Solar 

Mag.  2.9 

Mag.  5.5 

Mag.  2.2 

Mag.  4.7 

Date. 

Right 

Declina- 

Right 

Declina- 

Right 

Declina- 

Right 

Declina- 

AKCBsioii. 

tions. 

Ascension. 

tion  N. 

Aacenwon. 

tions. 

Aaoenaioa. 

tion  N. 

h       tn 

0       / 

h       m 

0       / 

h       m 

0      / 

h       m     1         0 

8     3 

—  24     2 

•  • 

8    4 

+6843 

m  m 

8     6 

-47  4 

m  m 

8    7 

+  17  5' 

m  » 

Jan.     0.6 

5^*48  ,, 
51-64    ^ 

60.8 

S 
14.22 

W  ' 

53-4  „ 

s 

52-61 

WW 

35.3     ,, 

S 
^476    ^^ 

9  W 

43.4       . 

10.5 

^■5  ll 

^9'   ! 

14.62    ^^ 

55-6  " 

52.76  '5 

42-5  :° 

14.96    ^° 

42.7       ' 

20.5 

51-75  ' 

14-89  '7 1 58.0  2 

15.03  •*  60.6  'I 

15.04  '  63-2  '* 

52.85    \ 

15.10  '4 

42.3      \ 

30.5 

51.80    5 

52-87    \ 

46.0  35 

15.19  ; 

42.1 

Feb.    9.4 

51-80    ° 

^•■5 :: 

52.82     5    49.2  32 

15.23  \ 

42.0      ' 

19.4 

51-75    „ 

73-6  ,„ 

14-93  „ 

^5-7  „ 

52-71     , 

522     - 

15.22 

42.0 

Mar.    1 .4 

51-66    9 

75-4  '* 

H-71  " 

68.0  ""^ 

52-55  '^ 

54.8  '* 

15.16  ^ 

42.2      ^ 

11.4 

51-53  ,^ 
51-37  ,8 

76.9    5 

'4-39  ^„ 

7°°    .A 

71.6  '^ 

5'-34    ' 

57°  !» 

15.06  ;^ 

42.5      \ 

21.3 

78.0  ' ' 

13-99  ^. 

52.10  ^ 

58.8  '« 

14.94 ,, 

42.8      ^ 

31.3 

78.7    I 
4 

'3-54  ll 

72.8  " 

7 

5-«3  :^ 

60.1  '3 
9 

14.80  '4 

15 

43-2  J 

Apr.  10.3 

50-83  ! 

79-1  „ 

'306  ^^ 

73.5     , 

51-55  ,8 

51-27 '! 

61.0 

14.49  ' 

43.5  , 

20.3 

79-1  ° 

12-57  ll 

73-8    ^ 

61.3    3 

43.8 

302 

50.66  7 

-^  -^  I" 

50-50 

78.8  3 

12.10  '*' 

73-6    \ 

5100    7 
50.74  ,, 

61. 1     \ 
60.5    ^ 

14.34  ,, 

44.1 

May  10.2 

78.1  7 

11.6743 

11.29^ 

72.9  ^ 

14.21     3 

444  \ 

20.2 

50-36  \\ 

71-7  " 

50-51  J 

»A        .          I    » 

59-4 

I4.II    '° 

44-6  J 

II 

13 

31 

10 

20 

«5 

7 

30.1 

50.25 

75-^  ,6 
74-2    « 

10.98 

7°'  .0 

50.15  '^ 

57-9  ,„ 

14.04     . 

44.8  , 

June  9.1 

50.18  7 

10.76  " 

68.2  '9 

56-0  '9 

14.00    ^ 

44.9  , 

19.1 

50.14  ^ 

72-4    ! 

10.63   '^ 

66.0  " 

50.03  ' 
49.95    . 

53-7  \\ 

13.99     ' 

45-0  , 

29.1 

50.13  ' 

70-4 '° 

10.59     ^ 
10.65 

^3-5  'J 
60.9^; 

51-2  ^5 

14.02     3 
I4.0R     ^ 

45.1  0 

July   9.0 

50.15  ^ 

68-3  ' 

49.92     3 

48.5  ^ 

45.1  , 

21 

15 

^7 

2 

29 

9 

19.0 

50.21 

66.2 

10.80 

58.2     - 

49.94 

45-6 

14.17 

45.0  , 

29.0 

50-30  ' 

64-1 :; 

11.04  ^4 

55-4    ! 

50.01  ( 

4^-7    ' 

^4-^9  I^ 

44-9  J 

Aug.  8.0 

50-43  ^ 

62.0 '' 

11.3733 

52-7  ^ 

5°"     6 

50.28  '^ 

39-9 :; 

^^•«    5 

44.7 

17.9 

60.1  '9 

12.26  48 

47-4  ,° 

37-2  !! 

14.63  '^ 

44.4  ' 

27.9 

50.78    9 

584 1^ 

50.49 , 

34.7  '5 

14.84  ^I 

440  J 

22 

»3 

56 

24 

25 

21 

23 

Sept.  6.9 
16.8 

5100 

5i.=«5  ^^ 

57'  ,„ 

56.1 '° 

12.82 

45-0 

50.74 
51-03  ' 

32.6 

30.9  |7 

'5-^  26 
15.33  ,^ 

43.5  5 
42.9  g 

26.8 

5^-52  !I 

55-6    5 

40.9  ^ 

51-36  ^1 

29.8  " 

15.61  ^,; 

42.1 

Oct.    6.8 

SI-81  ^9 

55-5 

14.84  ll 

39.2 17 

51-72  \ 

29.2 

15.91  , 

41.2  ' 

16.8 

52.12  ^    ^55-9    „ 

15.59  !ft 

37.9  -^ 

52.10  3 

29.2    ? 

16.23  3^ 

40.1  ", 

32               9 

78 

9 

39               0 

33 

26.7 

52.44  „ 

56-8  ,. 

'^•^7  78 

17.93  ^^ 
18.69  J' 

37.0  ^ 

52-49  ,„    29.8 

16.56 

38.9 ,. 

Nov.  5.7 

52.77  " 

go 
60.0 

36.5  ^ 

52.89 1! 

3^-'    8 

16.90  34 

37.7 ,, 

15.7 

53.10  ^3 

36.4 

53.28  39 

3^-9 ; 

17.24  34 

36.4  ,2 

257 

53-41  \\ 

62.2  " 

36.8  4 
37.6 ,« 

53.65  ^l 

35-3  W 

1 7.57 :: 

35.2  ,j 

Dec.    5.6 

53.70  :^  64.7  - 

19.40  ^^ 

53-99  5^ 

38.2  ^9 
32 

17.89  3^ 
30 

34.0  „ 

156 

53-97  „ 

^7-5  ,„ 

20.05 

38.9 ,, 

5429  ,,  i  41.4 

18.19 

32.9  .« 

25.6 
35.5 

54.20  ^-^ 

54.39  ^ 

70.4  '' 
73-4  ^° 

20.61  56 

21.07  4 

40.6  '7 
42.6  ^^ 

54-54  ^^  '  44-8  34 
54-74  ''*   48.4  3*^ 

18.45  ^t 
18.67  " 

10 

31-9  . 
3I-I  * 

Sec  d,  Tan  6 

1.095    -0.446 

2.757        +2.569  1 

1.468             -1.075 

1.051       40.323 

Mean  Place 

50«.3i8     70".  13 

io*.i94 

53"-25 

5i'.i47     47".56 

I3'.463    39".55 

D'^  a,  D»  a 

-o.oi         -0.02 

+0.06 

+0.09 

-0.02          -0.04 

•HXOX           4aOI 

D^S,Da»S     i 

-0.2 

+0.9           1 

-0.2 

+0.9 

-0.2 

40.9     1 

-0.2 

-KX8 

lEph  13\ 
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Sobr 
Dtte. 


Jan.  0.6 
10.5 
20.5 
30.5 

Feb.   9.5 

19.4 

Mar.   1.4 

11.4 

21.3 
31.3 

Apr.  10.3 
20.3 
30.2 

May  10.2 
20.2 

30.2 

June  9.1 

19. 1 

29.1 

July   9.0 

19.0 
29.0 
Ai^.  8.0 
17.9 
27.9 

Sept.  6.9 
16.9 
26.8 

Oct.  6.8 
16.8 

26.7 
Nov.  5.7 

15.7 
^  25.7 
Dec.   5.6 

156 
25.6 
35.6 


Bradley  1147. 

Mag.  5.7 


Right 


h        m 

8     8 


Sec$,rmd 


44-74 
4530 
45-68 

45.87 
4587 

45.68 

45.32 
44.82 

44.20 
43.49 

42.74 
41.98 

41.23 
40.53 
39.91 

39.40 
39.00 

3^.73 
3S.60 

38.62 

38.78 
39.08 

39.51 
40.07 

40.75 

41.54 
42.43 
43.40 

44.44 
45.53 


56 

38 

19 
o 

19 

36 

50 
62 

75 

76 

75 
70 
62 

51 

40 

27 

13 

2 

16 

30 
43 
56 
68 

79 

89 

97 
104 

109 
1^3 


46.66 
47.80"* 

48.93  "^ 
50.02 

51.04 


109 
102 

93 


51.97 
52.78 

53.44 


81 
66 


Dedina- 
tkmN. 


+76 
// 

25.5 
28.0 

30.7 
33.5 
36.4 

39.1 
41.6 

43.8 

45.6 
46.9 

47.7 
48.0 

47.7 
46.9 

45.6 

43.8 
41.7 

39.2 

36.5 
33.6 

30.6 
27.6 
24.6 
21.6 
•18.8 


25 

27 
28 

29 
27 

25 
22 

18 

13 
8 

3 

3 
8 

13 
18 

21 

25 
27 
29 
30 

30 
30 
30 
28 
26 
16.2 

13.8  '* 
11.7 
1 0.0 

8.7 


JM)  Pappis. 
Mag.  5.0 


Right 
Aflcrasuxi. 


7.8 

7.3 
7.3 
7.8 

8.8 

10.3 
12.2 
14.4 


21 

17 
13 

9 


5 
o 

5 
10 

15 

19 
22 


4. 141        44.018 
38«.597     25".95 


•10.09 
-0.2 


40.14 

40.8 


h 

8 

8 

21.16 

21.33 

21.45 
21.51 

21.53 

21.50 

21.43 
21.32 

21.18 

21.02 

20.86 

20.69 

20.53 

20.39 

20.27 

20.18 
20.12 
20.09 
20.09 
20.12 

20.18 
20.27 
20.40 
20.56 

20.75 

20.96 
21.20 
21.46 

21.74 

22.04 

22.35 

22.67 
22.99 

2330 
2359 

23.86 

24.10 

24.30 


tn 

9 


17 
12 
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2 
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7 
I 

4 
6 

6 

7 
6 

4 

2 

9 

6 

3 
o 

3 
6 

9 

13 
16 

19 
21 

24 
26 

28 

30 

31 

32 

32 

31 
29 

27 

24 
20 


Declina- 
tion S. 


15  31 


// 


23-4 

25.9 
28.3 

30.5 
32.5 


25 

24 
22 

20 

18 


34-3 

35.8  :^ 

37.0 

37.8 
38.3 


/3  Cancri. 
Mag.  3.8 


Right 
Aaccnsuni. 


h 
8 


m 
II 


38.6 
38.6 

38.3 

37.7 
36.8 

35.7 

34-4 

32.9 
31.2 

29.5 


12 

8 

5 
3 


o 

3 
6 

9 

1 1 

13 

15 

17 

17 
18 


27.7 
26.0  '7 

24.3  '' 
22.8  '5 

21.5   '' 
10 

6 

3 
I 

5 
10 

14 

17 
21 

23 

25 

26 
26 


20.5 
19.9 
19.6 
19.7 
20.2 

21.2 
22.6 

243 
26.4 

28.7 

31.2 
33.8 
36.4 


1.038        -0.278 
2O*.O40    3 1  ".68 


-0.0 1 
-0.2 


-0.01 
+0.8 

iBpiilj] 


s 
49.10 

49.29 

49-43 
49-52 
49.56 

49-55 

49-49 
49.40 

49.28 

49.14 

48.99 
48.84 
48.70 

48.58 
48.48 

48.41 
48.36 

48.34 
48.36 
48.41 

48.49 
48.61 

48.75 
48.92 

49.11 

49-33 
49-58 
49.85 
50.13 
50.43 


19 

14 

9 

4 
1 

6 

9 
12 

14 
15 

15 

14 
12 

10 

7 

5 

2 

2 

5 
8 

12 

14 

17 

19 
22 

25 

27 
28 

30 

32 

50.75 
51.08  3^ 

51  40 

5 1 -72 
52.03 


32 
32 
31 
29 


52.32 
52.58 
52.79 


26 
21 


Declina- 
tion N. 


+    927 


// 


20.5 
19.4 
18.4 
17.6 
17.0 

16.6 
16.3 
16.2 
16.3 
16.4 

16.6 
16.9 

17-3 
17.7 

18.I 

18.5 
19.0 

19.5 
20.0 

20.4 

20.8 
21.2 

21.5 
21.7 

21.7 

21.6 

21.3 
20.8 

20.0 

19.0 

17.9 
16.6 

I5.I 
13.6 
12.0 

10.5 

9.1 
7.8 


II 
10 

8 
6 

4 

3 
I 

I 

I 

2 

3 

4 
4 
4 
4 

5 
5 
5 
4 
4 

4 

3 

2 

o 
I 

3 

5 
8 

o 

I 

3 

5 

5 
6 

5 

4 
3 


81  Lyncis. 
Mag.  4.4 


Right 
Ascension. 


h       m 

8    16 


1.014 
47'.893 


+0.167 
I5".79 


0.00 
-0.2 


40.0I 


s 
55-03 
55.29 
55.48 
55-60 

55-66 

55-65 
55.58 
55.46 

5529 
55.10 

54.89 
54.67 
54.47 
54.29 
54.14 

54.02 

53.94 
53.90 

53.91 
53.96 

54.06 
5420 

54.38 
54.60 

54.86 


26 

»9 
12 

6 


/ 
12 

17 

19 

21 

22 
20 
18 

15 

12 

8 

4 
I 

5 
10 

14 
18 

22 

26 

29 


32 


55.15 

55.47  .. 
55.82  35 

56.20  3* 

56.60  4^ 

42 

57.02 

57.44 
57.87 
58.30 

58.71 


42 
43 
43 
41 
38 


59.09 
59.43 
59.72 


34 
29 


Declina- 
tion N. 


// 


+43  27 

9 
II 

12 

14 
15 

14 

14 
12 

10 

7 

5 

2 

I 

4 
6 


657 
66.6 

67.7 
68.9 

70.3 

71.8 

73.2 
74.6 

75.8 
76.8 

77.5 
78.0 

78.2 

78.1 

777 


77.1 
76.2 

75-1 

73.8  ;j 


9 

II 


72.4 
70.8 


16 
16 


69.2 

67.5  '' 
65.8  '7 

64.1  '7 


62.4 
60.7 

59.1 
57.6 
56.2 

54.9 

53.9 

53.1 

52.5 
52.2 

52.2 
52.6 

53.3 


17 

17 
16 

15 
14 
13 

10 
8 
6 

3 
o 

4 
7 


1.378      -W.948 
53".  1 72    65''.23 


•K>.02 


40x34 
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Mean  Solar 
Date. 


Jan.  0.6 
10.5 
20.5 

30.5 

Feb.   9.5 

19.4 

Mar.   1.4 

11.4 

21.4 

31.3 

Apr.  10.3 
20.3 
30.2 

May  10.2 
20.2 

30.2 

June  9.1 

19.1 

29.1 

July   9.1 

19.0 
29.0 
Aug.  8.0 
17.9 
27.9 

Sept.  6.9 
16.9 
26.8 

Oct.  6.8 
16.8 

26.8 
Nov.  5.7 

15.7 
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24.86 
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24.46 
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23.78 

23.70 

23.65 

23.63 
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24.41 
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25.16 

25.45 
25.77 

26.10 
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26.78 
27.12 

27.45 
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10 
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o 

5 

9 

2 

4 
5 

5 

4 

3 
I 

8 

5 
2 

2 

5 
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14 
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20 

23 
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27 
29 
32 

33 

34 
34 
34 
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30 
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Declina- 
tion N. 


+1836 
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46.6 
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45.9 
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46.2 

46.5 
46.9 

47.3 
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48.4 

48.7 
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49.2 
49.3 
49.3 
49.3 

49.2 
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48.7 

48.3 
47.8 

47.2 
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44.6 

43.5 

42.3 
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39.6 

38.3 

37.1 

36.0 

35.0 
34.2 


6 

4 

2 

I 
I 

2 

3 

4 
4 
4 

4 
3 

3 

2 

2 

I 
I 
o 
o 
I 
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4 

5 
6 

7 

9 
o 

I 
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3 
4 

3 

2 

I 

o 
8 


1.055       40.337 
23'.059    43".99 


+0.01 
-0.2 
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40.8 


B  Argtls. 
Mag.  1.7 


Right  Dedina- 

Ascension,  i      tion  S. 
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8    20 


s 
45.58 
45.76 
45.86 

45.87 
45.79 

45.63 
45.40 
45.11 
44.78 
44.41 


18 

10 

I 

8 

16 

23 

29 

33 

37 

39 
44.02 

43.62  ^° 

4323  ^^ 
42.85 

42.50 


42.18 
41.90 
41.68 

41.51 
41.40 

41.35 

41.37 
41.46 

41.61 
41.83 

42.12 
42.46 

42.85 
43.28 

43.75 

44.24 
44.74 
45.23 
45.70 

46.13 

46.50 
46.81 
47.04 


38 
35 
32 


28 
22 

17 
II 

5 

2 

9 

15 
22 

29 

34 
39 
43 
47 
49 

50 
49 
47 
43 
37 

31 
23 


-59  13 


// 


31.2 
35.0 
38.8 

42.5 
46.1 

49.5 

52.5 

55.1 

57.3 
59.0 

60.2 
60.9 
61. 1 
60.8 

59.9 

58.5 
56.7 
54.6 
52.1 
49.3 

46.3 
43.2 
40.2 

37.2 

34.4 

32.0 
30.0 
28.5 

27.5 
27.2 

27.5 
28.5 

30.1 

32.3 
35.1 

38.3 
41.8 

45.5 


38 
38 

37 
36 

34 

30 
26 
22 

17 
12 

7 
2 
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9 

14 

18 
21 

25 
28 

30 

31 
30 

30 
28 

24 

20 

15 
10 

3 
3 

10 
16 
22 

28 
32 

35 
37 


1.955        -1.679 
43*.779     45".38 


30  Monoceiotts. 

Mag.  4.0 


o  Urase  Majozls. 
Mag.  3.5 
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Ascension. 
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8 


m 
21 


s 
19.97 

20.16  '9 
14 


20.30 
20.39 

20.43 

20.42 

20.37 
20.28 

20.16 

20.02 

9.87 
9.72 
9.58 
9.45 
9.34 

9.26 
9.20 
9.17 
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9.21 

9.27 
9.36 

9.49 

9.64 
9.82 

20.02 
20.25 
20.50 
20.78 
21.07 

21.38 
21.69 
22.01 
22.33 
22.64 

22.92 

23.17 
23.38 


9 

4 
I 

5 

9 
12 

14 
15 

15 
14 
13 
II 

8 

6 

3 
o 

4 
6 

9 

13 

15 
18 

20 

23 

25 
28 

29 
31 

31 
32 
32 

31 
28 

25 
21 


Declina- 
tion S. 


-3  37 


// 


12.5 
14.4 

16.2 

17.8 

19.2 

20.4 
21.3 
22.0 
22.5 
22.8 

22.8 
22.6 
22.3 
21.8 
21.2 

20.4 

9.5 
8.5 
7.4 
6.3 

5.2 
4.1 

3.1 
2.2 

1.5 

i.o 
0.8 
0.9 

1.3 
2.1 

3.2 
4.6 
6.2 
8.0 
20.0 

22.1 
24.2 
26.2 


19 
18 

16 

14 
12 

9 

7 

5 

3 
o 

2 

3 

5 
6 

8 
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10 

II 

II 

II 

II 
10 

9 

.  7 
5 

2 
I 

4 
8 

II 

14 
16 

18 

20 

21 

21 
20 


-0.04    -0.06 

-0.2       40.8 

[Bph  u] 


1.002 
i8«.869 


-0.063 
i8".95 


0.00 
-0.2 


0.00 
40.8 


Right 
Ascension. 


h   m 

8  23 

5.82 
6.18 

6.44 
6.60 

6.66 

6.63 
6.51 
6.31 
6.05 

5.74 

5.40 

5.05 

4.71 
4.40 

4.13 

3.90 

3.73 
3.62 

3.58 
3.61 

3.71 
3.87 
4.09 
4.38 
4.72 


36 

26 

16 

6 

3 

12 
20 
26 

31 
34 

35 
34 
31 
27 
23 

17 
II 

4 

3 
10 

16 
22 

29 

34 
40 


45 


5.12 

5-57  ^^ 
6.06*9 

6.59  ^^ 

7.16 


57 
59 


7.75 

8.35 
8.96 

9.56 
10.13 

10.66 

II. 13 
11.53 


60 
61 
60 

57 
53 

47 
40 


Declina- 
tion N. 


+61    O 

34.8 


36.6 
38.6 

40.7 
43.0 

45.3 
47.5 
49.5 
51.2 

52.5 

534 
53.9 
54.0 

53.7 
52.9 

51.7 
50.2 

48.4 

46.3 
44.0 

41.6 

39.1 

36.5 
34.0 

31.5 

29.1 
26.9 
24.8 
22.9 
21.3 

20.1 
19.2 
18.6 
18.5 
18.8 

19.5 
20.7 

22.2 


18 
20 
21 

23 
23 


22 
20 

17 
13 

9 

5 
I 

3 
8 

12 

15 
18 

21 

23 

24 

25 
26 

25 
25 
24 

23 
21 

19 
16 

12 

9 
6 

I 

3 

7 

u 
15 


2.063       +1.805 
2«.882     36".  13 


40.04 
-0.2 


40.07 

40.8 
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McnSoltf 
Date. 


Jan.    0.6 

10.5 
20.5 

30.5 

Feb.  9.5 

19.4 

Mar.   1.4 

11.4 

21.4 

31.3 

Apr.  10.3 
20.3 
30.2 

May  10.2 
20.2 

30.2 

June  9.1 

19. 1 

29.1 

July   9.1 

19.0 

29.0 

Aug.  8.0 

17.9 
27.9 

Sept.  6.9 
16.9 
26.8 

Oct.  6.8 
16.8 

26.8 
Nov.  5.7 

15.7 

25.7 
Dec.   5.6 

156 
25.6 

35-6 


Seed, Tan  <^ 
Mean  Place 


0  Ghamsleontls. 
Mag.  4.3 


Right 
Asocnston. 


m 


8    23 


S 
20.21 
20.45 
20.51 
20.38 
20.07 

1959 
18.96 

18.20 

1733 
16.39 

1539 
14.36 

1333 
12.32 

11.36 

10.46 
9.65 

8.94 
8.36 
7.92 

7.64 

7.52 

7.56 

7-77 
8.14 

8.67 

9.35 
10.15 

11.05 

12.03 

13.05 
14.07 

15.07 

15.99 
16.82 

17.51 
18.04 

18.41 


24 

6 

13 

31 
48 

63 
76 

87 

94 
100 

103 
103 

lOZ 

96 
90 

8z 

71 

58 

44 
28 

12 

4 
21 

37 
53 

68 
80 
90 

98 
Z02 

102 

100 

92 

83 
69 

53 
37 


Declina- 
tions. 


-77  II 


// 


59.5 

63.3 
67.2 

71.0 
74.7 

78.2 
81.4 

84.3 
86.7 

88.7 

90.2 
91.2 
91.7 
91.6 
91.0 


38 

39 
38 
37 
35 

32 
29 

24 
20 

15 

10 

5 

I 

6 

12 


16 
20 


89.8 

88.2 
86.2 
83.8  ^^ 

81. 1  '7 
30 

78.1 
75.0  ^' 
71.9  '' 

68.8  3' 

tti  '3 

r^  o  18 
59.2 

58.0 
57.4 


12 
6 
O 


57.4 
58.1 

59.5 
61.5 
64.0 

67.0 
70.4 

74.1 


7 

14 
20 

25 
30 

34 
37 


4.515       -4403 
i6*.no    75^.38 


-0.09 
-0.2 


-0.17 

40.8 


Oroombridce  1460. 
Mag.  6.0 


Right 
Ascension. 


m 


8    27 


7.57 
7.83 
8.02 

8.15 
8.22 

8.22 
8.17 
8.07 

7-93 
7.76 

7-57 
7.38 
7.19 
7.02 
6.88 

6.77 
6.70 
6.66 
6.66 
6.70 

6.78 
6.90 
7.06 

7.25 
7.48 

7-74 
8.03 

8.35 
8.69 

9.06 


9-45 

9.85 

20.25 

20.65 
21.04 


21.40 
21.73 
22.02 


26 

19 

13 

7 
o 


5 
o 

4 
7 
9 

9 
9 

7 

4 
I 

7 

4 
o 

4 
8 

12 
16 

19 

23 
26 


29 
32 

34 
37 
39 

40 
40 
40 

39 
36 

33 
29 


Declina- 
tion N. 


+38  18 


// 


56.3  , 

56.8    5 

57-5    I 

58.4  ' 

59.5  " 

12 
60.7 
62.0   *3 
63.2    " 

643 
65.3 


II 
10 


66.0 
66.5 

66.8 
66.9 
66.7 

66.3 

65.7 
64.9 

639 
62.7 

61.4 
60.0 
58.6 

57.1 
55.6 

54.0 

52.4 
50.9 
49-4 
47.9 

46.5 

45-3 
44.2 

43.4 
42.8 

42.5 

42.5 
42.8 


5 

3 
I 


V  Cancri. 
Mag.  5.5 


Right 
Ascension. 


4 

4 

5 

5 
6 

6 

5 
5 
5 
4 

2 
I 
8 
6 

3 

o 
3 


1.274       +0.790 
i5*-899     55".99 


•K).02  +0.03 

-0.2  +0.8 

fBpiiza] 


h       m 

8    27 

s 
42.11 

42.33 
42.50 

42.61 

42.67 


22 

17 

II 

6 

I 


42.68 
42.64 
42.56 
42.45 
42.31 


4 
8 

II 
15 


15 


42.16 
42.01 
41.86  '5 
41.72  '^ 
41.61 


II 
8 


41-53 
41.47 

41.44 

4145 
41.49 


6 

3 
I 

4 
7 


II 

14 
17 


41.56 

41.67 

41.81 

41.98 

42.17  '9 
22 

42.39 
42.64 

42.91 

43.21 

43.52 


25 
27 
30 
31 
33 


43.85 
44.19 

44-54 

44-89 
45.22 


34 
35 
35 
33 
31 


28 


45.53 
45.81 
46.06  ^5 


Declina- 
tion N. 


+2044 


// 


7.1 

6.5 
6.2 

6.1 
6.1 

6.3 
6.7 

7.1 
7.6 

8.1 

8.6 

9.0 

9.3 
9.6 

9.8 

9.9 
20.0 

20.0 

9.9 
9.7 

9-4 
9.1 
8.7 
8.2 

7.6 

6.8 

5-9 
4-9 
3.8 
2.6 

11.3 

9.9 

8.5 
7.2 

6.0 

4.9 
4.0 

3.3 


6 

3 
I 

o 

2 

4 
4 
5 
5 
5 

4 
3 

3 

2 

I 

I 
o 
I 

2 

3 

3 

4 

5 
6 
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9 
10 

II 

12 

13 

14 

14 

13 
12 

II 

9 

7 


Oroombridfe  1446. 
Mag.  6.3 


Right 
Ascension. 


m 


h 

8    30 


1.069      +0.379 
40*.8ii     I4".54 


+0.01 
-0.2 


+0.02 

•KXS 


9.02 

9.58 

9.99 
10.24 

10.32 

10.23 

9.99 
9.62 

9.13 
8.56 

7.93 
7.27 

6.62 

6.01 

5-45 

4-97 
4-58 
4.30 

4.13 
4.08 

4-15 

4.35 
4.66 

5-09 
5.62 

6.25 

6.97 

7-77 
8.65 

9.58 

10.55 
11.54 
12.54 
13.52 
14.46 


56 
41 
25 

8 
9 

24 
37 
49 
57 
63 

66 

65 
61 

56 
48 

39 

28 

17 
5 
7 

20 

31 
43 
53 
63 

72 
80 
88 

93 
97 

99 
100 

98 

94 
86 


15.32  ^^ 
16.09  77 

16.74  ^^ 


Declina<. 
tion  N. 


+73  55 

^3-4  ^, 

65-7  '^ 

68.2  ^5 

27 

70.9  J 

81.3  '3 

84.8  '5 
II 

85.9 
86.4 

86.4 

85.9 
84.9 


5 

o 

5 
10 

15 


19 
22 


834 
81.5 

79-3 
76.8  ^l 
74.0 


28 
30 


71.0 
68.0  30 

64.9  ^' 

61.9 
58.9 

56.1 

53.5 
51.2 
49.1 

47.4 

46.1 

45.3 
45.0 

45.1 
45.7 

46.8 
48.4 

50.4 


30 

30 
28 

26 

23 
21 

17 
13 

8 

3 

I 

6 

II 

16 
20 


3.614   +3.473 
3«.7i2  65^.86 


+0.07 


40.X4 
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'704  ^! 

55-9 

lO 

46.34  '^ 
46.60  'J 

46.88  " 

26.8 

489     ' 

32.5 

5 

H.42  ^5 

56.3    X 

»7-3i  \l 

54.8 

II 

29-1   „ 

Oct.    5.8 

5-^6  11 

31.8 

7 

^469  'I 

55.6    ^ 

17.60  »9 

53.6 

12 

28.0  " 

15.8 

5.45 :' 

30.8 

10 

1498  '9 

54-7    ' 

'7-91  ^' 

52.3 

13 

47.18  3« 

26.7  |3 

31 

12 

3> 

12 

33 

14 

32 

«4 

25.8 

576 ,, 

29.6 

^5-^9  „ 

53.5    „ 

18.24  „ 

50.9 

47.50 

25-3  ,^ 

Nov.  5.7 

6.09  33 

28.2 

14 

_  r 

'5-61  ^' 

52»  \\ 

18.58  34 

49.5 

14 

47.84    ^^ 

23-9  ■; 

15.7 

6.42  33 

26.6 

16 

»5.94 :: 

50.5    J 

18.93  ^' 

48.1 

14 

48.1935 

22.4    5 

25.7 

6.74  ^ 

24.9 

17 

16.26  3' 

♦«•»     8 

19.28  35 

46.8 

13 

48.53    ^ 

21.0  '4 

Dec.    5.7 

7.05  3' 

23.2 

17 

•6-57  ^' 

47.0 '» 

19.62  34 

45-5 

13 

48.87    ^ 

19.6  '♦ 

30 

17 

30 

IB 

32 

II 

32 

»3 

156 

7-35  , 

21.5 

»^-^7  „ 

45.2      - 

'9.94  ,„ 

444 

49-^9  ,^ 

18.3 

25.6 

7-62  '^ 

19.8 

17 

'7.14  '^ 

43.4  ! 

20.24  ^° 
20.50  '<^ 

43.5 

9 

49.48  ^^ 

17.2 

35-6 

7.85  *3 

18.2 

16 

1736  " 

41.7    '^ 

42.8 

7 

49.73  ^ 

16.3        ^ 

Sec  <5,  Tan  (5 

1.006          40.K 

55 

1 .002            40.064 

1.077              -^.400 

1.054      40.334 

Mean  Place 

3*.  107     28".05 

i2«.69i     5i".25 

i5*.247 
+0.01 

55".44 

44».6oi     28^.93 

D  V  a,  D«  a 

0.00          0.00 

0.00           0.00 

40.02 

40.01             40.0I 

Di|r  9,  D.«  S 

-0.2 

40.8 

-0.2 

40.8 

-0.3 

+0.8 

-0.3 

40.8 

[Eph  13] 
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FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


IfetaSoJar 
Dtte. 


Jan.  0.6 
I0.6 
20.5 

30.5 
Feb.  9.5 

19.4 

Mar.   1.4 

1 1.4 

21.4 

31.3 

Apr.  10.3 
20.3 

30.3 
Mky  10.2 

20.2 

30.2 

June  9.1 

19. 1 

29.1 

Jtdy   9.1 

19.0 
29.0 
Aug.  8.0 
18.0 
27.9 

Sept.  6.9 
16.9 
26.8 

Oct.  6.8 
16.8 

26.8 
Nov.  5.7 

15-7 
25.7 

Dec   5.7 

25.6 
35-6 


Seca.Tand 
Nctn  Place 


a  PyiidiB. 

Mag.  3.7 


Right 
Ascension. 


m 


8  40 


s 
6.82 
7.01 

7.15 

7.24 
7.27 

7.24 
7.16 

7.05 
6.90 

6.72 

6.53 

6.33 
6.14 

5.79 

5.64 
5.52 
5.43 
5.37 
5.35 

5.36 
5.41 
5.49 

5-77 

5-97 
6.20 

6.46 

6.75 
7.06 

7.40 

7.75 
8.10 

8.45 
8.78 

9.08 

9.35 
9.58 


19 

14 
9 
3 
3 

8 
II 

15 
18 

19 

20 

19 
18 

17 
15 

12 

9 
6 

2 

I 

5 
8 

12 

16 

20 

23 
26 
29 

31 
34 

35 
35 
35 
33 
30 

27 
23 


Declina- 
tion S. 


-3252 


// 


8.7 
12.0 

15.3 
18.4 

21.3 

24.0 
26.4 
28.4 
30.1 
31.4 

32.3 
32.7 
32.7 
32.4 
31.7 

30.6 
29.1 

27.3 
25.3 
23.1 


33 

33 

31 
29 

27 

24 
20 

17 

13 

9 

4 
o 

3 

7 
II 

15 
18 

20 

22 

23 


24 


20.8 
18.4 
16.0  ^^ 

13.8  '' 

11.8^ 
18 

lO.O 

8.6^4 
7.6'^ 
7.1 
7.1 


12 


7-7 
8.9 

10.6  '7 

12.7  "' 

29 

18.1 
31 


21.2 

24.4 


32 


1. 191 
5*.740 


-0.646 
20".  14 


iy#  a,  D»  a         -0.01         -0.03 
I)#d, Dwd  I     -0.3  •»o.8 


I  Cancri. 
Mag.  4.2 


Right 
Ascension. 


m 


8    41 

8 
27.60 

27.84 

28.03 

28.17 

28.25 


24 
19 
14 

8 


28.28 
28.25     I 
28.17     ^ 
28.06  " 
27.92 


14 
16 


16 
16 


27.76 
27.60 

2744 
27.29  f 

27.16 


13 
10 


27.06 
26.99 

26.95 
26.94 

26.97 

27.04 
27.14 
27.27 

27.43 
27.62 


7 

4 
I 

3 

7 

10 

13 
16 

19 
22 


25 

28 


27.84 
28.09 

28.37 
28.68  3' 

29.01  '^^ 

34 

2935  ,, 
29.71  ^^ 
30.08  ^^ 

3045  '" 
30.81 


37 
36 

34 


31.15 
31.46 

31.74 


31 
28 


Declina- 
tion N. 


+29     4 


// 


44-3 
44.2 

44.3 
44.6 

45.2 

45.9 
46.7 

47.6 

48.4 

49.2 

49.9 

50.5 

50.9 
51.2 

51-3 

51.2 
51.0 
50.6 
50.1 
49-5 

48.7 
47.8 
46.9 

45.9 
44.7 

43.5 
42.2 

40.8 

39-4 
37.9 

36.4 
35.0 

33.7 
32.5 
31.4 

30.6 
30.0 
29.7 


I 
I 

3 
6 

7 

8 

9 
8 

8 

7 

6 

4 

3 
I 

I 

2 

4 

5 
6 

8 

9 

9 
o 

2 

2 

3 
4 
4 
5 

5 

4 

3 

2 

I 

8 

6 
3 


1. 144        +0.556 
26".  184     43^.76 


•K>.oi  +0.02 

-0.3  40.8 

(Sph  13I 


Mag.  3.5 


Right 
Ascension. 


h   m 

8  42 

s 

1.33 

X.54 
I.7I 

1.83 

1.89 


21 

17 
12 

6 


I.91 

1.88 
1.81 
1.71 

1.59 

1.46 
1.32 


3 

7 
10 

12 
13 

14 


1. 18  '4 
1.05  '3 


0.94 

0.85 
0.79 
0.76 

0.75 
0.77 

0.82 
0.90 
1. 01 

1. 15 
1.32 

I.51 

1.73 
1.97 

2.24 
2.53 

2.84 
3.16 

3-49  ,, 
3.82  ^^ 

^^2 
4.14  ^ 

30 
4.44 


II 

9 

6 

3 
I 

2 
5 

8 
II 

14 
17 
19 

22 

24 
27 
29 
31 

32 

33 


4.71 
4.95 


27 
24 


Declina- 
tion N. 


+    644 


// 


23.5 
22.1 

20.9 

9.8 

8.9 

8.3 
7.9 

7-7 
7.6 

7.6 

7.8 
8.1 

8.5 
8.9 

9.3 

19.8 
20.4 
21.0 
21.6 
22.1 

22.6 
23.0 

23.4 
23.7 
23.8 

237 

23.4 
22.8 

22.0 

21.0 

19.8 
18.4 
16.8 

15.1 
13.3 

11.6 

9.9 
8.3 


14 
12 

II 

9 
6 

4 

2 

I 
o 

2 

3 

4 
4 
4 
5 

6 
6 
6 

5 
5 

4 

4 

3 
I 

I 

3 
6 

8 

10 

12 

14 
16 

17 
18 

17 

17 
16 


1.007 

IO".222 


+0.1 18 
I9".29 


S  Argtls. 
Mag.  2.0 


Right 
Ascension. 


m 


8  42 

s 
9.32 

9.53 
9.67 

9.73 
9.72 


21 
14 

6 


9.63 
9.48 
9.27 

9.01 

8.72 
8.41 

8.09 

7.76 
7.44 
7.14 

6.87 

6.63 

6.43 

6.27 

6.16 

6.II 
6.1 1 
6.17 
6.29 
6.46 


15 
21 

26 

29 

31 

32 

33 
32 
30 
27 

24 
20 

16 

II 

5 

o 

6 

12 

17 
23 


29 
33 
38 


6.69 
6.98 

7.31 

7.69  .  _ 

8.10^' 

44 

8.54 
8.99 

9-44 

9.89 
20.31 


45 
45 
45 
42 
37 


20.68 
21.00 
21.26 


32 
26 


Declina- 
tion S. 


-5423 


0.00 
-0.3 


40.0I 
+0.8 


7.3 
II.O 

14.8 

18.5 

22.1 

25.5 
28.6 

31-4 
33.7 
35.6 

37.0 
37.9 

38.3 
38.2 

37.6 

36.5 

34-9 

330 

307 
28.1 


37 
38 
37 
36 

34 

31 
28 

23 
19 
14 

9 

4 

I 

6 

II 

16 

19 

23 
26 

28 


29 
30 
29 


25.3 
22.4 

19.4 

16.5 

II. 4 

9.3 

7-7 
6.6 

6.1 


21 
16 
II 

5 

2 


8 


6.3 

7.1 
8.6^5 

10.7  ^' 
13.3 


26 
30 


16.3 
19.7 

23.3 


34 
36 


1.717   -1.396 
I7*.895  2 1  ".91 


-0.03 


-0.06 
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MeanSolar 
Date. 


Jan.  0.6 
I0.6 

20.5 

30.5 

Feb.   9.5 

19.5 
Mar.   1.4 

11.4 

21.4 

Apr.  10.3 
20.3 

30.3 
May  10.2 

20.2 

30.2 

June  9.2 

19. 1 

29.1 

July   9.1 

19.0 
29.0 
Aug.  8.0 
18.0 
27.9 

Sept.  6.9 
16.9 
26.9 

Oct.  6.8 
16.8 

26.8 
Nov.  5.7 

15-7 

25.7 
Dec.    5.7 

25.6 
35.6 

Seed,  Tan  d 
Mean  Place 


(T*  Cancri  {mean). 
Mag.  5.5 


Right 
Ascension. 


h       m 

8    48 

s 

57.85 
58.11 

58.31 

58.46 
58.55 


58.58 
58.56 

58.49 

58.38 

58.24 

58.08 

57.91 

57.75 
57.60 

57.47 
57.36 

57.28 

57.23 
57.22 

57.24 

57.30 
57.39 

57.51 
57.66 

57.85 

58.07 

58.32 
58.60 

58.90 
59.23 

59.58 
59.95 

60.32 
60.70 
61.07 

61.42 

61.74 
62.03 


26 

20 

15 

9 

3 

2 

7 
II 

14 
16 

17 
16 

15 

13 
II 

8 

5 
I 

2 

6 

9 
12 

15 

19 
22 

25 
28 

30 

33 
35 

37 
37 
38 
37 
35 

32 
29 


Declina- 
tion N. 


+3054 


tt 


34.4 
34.3 
34.5 
34.9 
35.5 

36.3 
37.3 
38.3 
39.2 
40.1 

40.9 

41.5 
42.0 

42.3 
42.4 

42.3 
42.0 

41.6 

41.0 

40.3 

39.4 

38.4 

37.4 
36.2 

34.9 

33.5 
32.1 

30.6 

29.1 

27.5 

26.0 

24.5 
23.1 

21.9 

20.9 

20.1 

19.5 
19.2 


I 

2 

4 
6 

8 

10 
10 

9 

9 
8 

6 

5 
3 
I 

I 

3 

4 
6 

7 
9 

o 
o 

2 

3 
4 

4 

5 

5 
6 

5 

5 

4 
2 

o 

8 

6 
3 


1. 166       -K>.599 
56«.4i8     34".52 


+0.01 
-0.3 


-K>.03 

+0.7 


C  Hydne. 
Mag.  3.3 


Right 
Ascension. 


h   m 

8  50 

s 

48.88 

22 

49- 10 
49.28  '* 

1"^ 

49.41  ; 
49.48  7 

49.50 
49.48 
49.42 

49.33 
49.21 


2 

6 

9 
12 

13 


49.08 

48.94 
48.81 

48.68  '^ 
48.57  " 


14 
13 


48.48 
48.41 

48.37 
48.36 

48.37 

48.41 
48.49 

48.59 
48.72 
48.88 


7 
4 
I 

I 

4 

8 
10 

13 
16 

18 


49.06 
49.27 

49.51 

49.77  ,^ 
50.06  ^9 


21 

24 
26 


50.37 
50.69 

51.02 

51.35 
51.67 

51.97 
52.25 
52.50 


31 

32 
33 
33 
32 
30 

28 
25 


Dedina- 
tion  N. 


+  6  16 


// 


42.2 
40.8  '^ 

39.5  '' 

38.4 

37.5 


36.8 

36.3 
36.1 
36.0 
36.0 

36.2 

36.5 
36.8 

37.2 

37.7 

38.2 
38.8 

39.4 
40.0 

40.5 

41.0 

41.5 
41.9 

42.1 

42.2 

42.1 
41.8 

41.3 
40.5 
39.5 

38.2 

36.7 
35.1 

33-4 
31.6 

29.8 
28.1 
26.5 


II 

9 

7 


5 

2 

I 
o 
2 

3 
3 
4 
5 
5 

6 
6 
6 

5 
5 

5 

4 
2 

I 

I 

3 

5 
8 

10 
13 

15 
16 

17 
18 

18 

17 
16 


1.006        -fO.IIO 
47'.8o5     38".i8 


t  Viut  Majozls. 
Mag.  3.1 


Right 
Ascension. 


m 


8    53 

S 
7.46 
7.78 
8.03 

8.21 

8.32 


32 

25 
18 

II 


8.35 

8.31 

8.21 

8.06 

7.87 

7.66 
7.43 

7.20 

6.98 

6.79 

6.62 

6.49 

6.40 

6.36 
6.36 

6.41 

6.50 

6.64 

6.82 
7.04 

7.30 

7.61 

7.95 

8.32 

8.73 

9.16 

9.61 

20.07 

20.54 

20.99 


4 
10 

15 

19 
21 

23 

23 
22 

19 
17 

13 
9 
4 
o 

5 

9 

14 
18 

22 

26 

31 
34 
37 
41 
43 

45 
46 

47 
45 
43 
21.42 
21.82  ^^ 
22.17  ^^ 


Declina- 
tion N. 


+4822 


// 


59.5 
60.4 

61.6 

63.0 

64.6 

66.3 

68.1 
69.8 
71.4 
72.8 

73.9 
74.7 
75.2 

75.3 
75.1 

74.6 

73.7 
72.6 

71.2 

69.6 

67.8 
65.8 

63.7 
61.6 

59.4 

57.2 

55.1 
53.0 
51.0 
49.1 

47.4 
46.0 

44.8 

43.9 

43.4 

43.3 

43.5 
44.1 


9 

2 

4 
6 

7 

8 

7 
6 

4 
I 

8 

5 
I 

2 
5 

9 
II 

14 
16 

18 

20 
21 
21 
22 
22 

21 
21 
20 

19 

17 

14 
12 

9 

5 
I 

2 
6 


CI  Cancxl. 
Mag.  4.3 


Right 
Ascension. 


h   m 

8  53 

S 
44.98 

45.21 
45.40 

45*53 
45.61 


23 
19 
13 

8 


45.64 
45.63 
45.57 
45.48 
45.36 


Dedina* 
tionN. 


I 
6 

9 
12 

13 


14 

14 


45.23 

45.09 

44.95  _. 
44.82  \^ 

44.71   " 


44.62 

44.55 

44.51 
44.50 

44.51 


II 
9 


7 

4 

I 

I 
4 


8 
10 


44.55 

44.63 

44.73  ,. 
44.86  \l 

45.02  " 


16 
19 


45.21 

45.43 

45.67 

45.93 
46.22 


22 

24 
26 

29 
31 


0.00  0.00 

■0.3  -K).7 

LBphx3] 


1.506        -^.126 
15^.467     62".27 


-K>.02 
-0.3 


40.05 
+0.7 


46.53    ,, 
46.86  33 

47.19  33 

47.53  ^^ 

47.86  33 
32 

48.18 

48.47  \\ 
48.72  ^5 


+  12  II 


// 


45.1 

43.9 
42.9 

42.2 

41.7 

41.4 
41.2 
41.2 
41.4 
41.7 

42.0 
42.4 
42.8 

43.2 
43.6 

44.0 
44.4 
44.7 
45.0 

45.3 

45.5 
45.6 
45.6 
45.5 
45.3 

44.9 
44.3 
43.5 
42.5 
41.3 

39.9 

38.4 
36.8 

35.2 

33.5 

31.9 
30.5 
29.2 


12 
10 

7 
5 
3 

2 
o 
2 

3 
3 

4 
4 
4 
4 
4 

4 

3 

3 

3 
2 

I 
o 
I 
2 

4 

6 

8 

10 

12 

14 

15 
16 

16 

17 

16 

14 

13 


1.023         .KX3I6 

43».855    42".25 


0.00 
-0.3 


.K>.0I 

40.7 
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Mesa  Solar 
Date. 


Jan.  0.6 
I0.6 

20.5 

30.5 

Feb.  9.5 

19.5 
Har.   1.4 

1 1.4 

21.4 

31.4 

Apr.  10.3 
20.3 

30.3 
May  10.2 

20.2 

30.2 

June  9.2 

19. 1 

29.1 

July   9.1 

19.0 
29.0 
Aug.  8.0 
18.0 
27.9 

Sept.  6.9 
16.9 
26.9 

Oct.  6.8 
16.8 

26.8 
Nov.  5.7 

15.7 

257 
Dec.   5.7 

156 
25.6 
35.6 


Mean  Place 


b^  Carine. 
Mag.  5.x 


Right 
Asccn^on. 


m 


h 

8     54 


s 
52.10 

52.35 
52.51 
52.59 
52.58 

52.49 
52.33 
52.11 
51.83 
51.51 


25 
16 

8 


16 
22 
28 
32 
35 


37 
37 


51.16 

50.79 
50.42 
50.05  ^7 

49.69  ^° 

33 

49.36 

49.07  ^ 
48.82  ^5 

48.61  ^' 
48.45 


21 
16 
10 


48.35 
48.32 

48.35 

48.45 
48.61 


3 

3 
10 

16 
23 


48.84  ^^ 
49.13  ^ 
49.48  35 
49.88  ^° 
50.33  \l 

50.81 

51.31  ^^ 
51.81  50 

52.30  ^^ 

52.77  \l 

5^'^  36 

53.85  ^° 


Declina- 
tions. 


-5853 


#/ 


20.5 
24.2 
28.0 
31.8 
35.6 

39.2 

42.5 

45.4 
48.0 

50.1 

51.7 
52.9 
53.6 

53.7 
53.3 

52.4 
51.0 

49.2 
47.0 

44.5 


37 
38 
38 
38 
36 

33 
29 

26 

21 

16 

12 

7 
I 

4 
9 

14 
18 

22 

25 
28 


38.8  ^9 

35.8  3^ 

32.8  5^ 

29.9  ^^ 


27.3 
25.1 

23.3 
22.0 

21.3 

21.3 
21.9 
23.1 
25.0 

27.5 

30.4 
33.7 
37.3 


26 

22 
18 

13 

7 
o 

6 
12 

19 

25 
29 

33 
36 


1.936       -1.657 
50".627     36".i7 


-ox)3 
-0.3 


-0.08 
+0.7 


K  TJnm  MajoilB. 
Mag.  3.7 


Right 
Ascension. 


h   m 

8  57 

8 

43-49  „ 
43.81  3^ 

44.07  ^J 
44.26  '9 

II 
44.37 


44.41 

44.38 

44.29 

44.15 

43.97 

43.76 

43.54 
43.32 

43.11 
42.92 

42.75 
42.62 

42.53 
42.49 

42.49 

42.53 
42.62 

42.75 
42.92 

43.13 


3 

9 

14 
18 

21 

22 
22 

2Z 

19 
17 

13 

9 

4 
o 

4 

9 

13 

17 
21 

26 

^3-39  ^^ 
43.68  ^9 

44.01  33 

44.38  37 

44.78  ^" 
42 

45.20 

45-^4  J4 
46.10  ^^ 

46.56  4^ 

47.01  45 
43 

47-44  .^ 
47.84  4^ 
48.19  35 


Declina- 
tion N. 


+4729 


ft 


61.7 
62.5 
63.6 
65.0 

66.6 

68.3 
70.0 
71.7 

73.3 
74.7 

75.9 
76.8 

77.3 
77.5 
77.3 

76.8 
76.0 

74.9 
73.6 
72.1 

70.3 
68.4 

66.4 

64.3 
62.2 

60.0 

57.8 

55.7 
53.6 

51.7 

50.0 

48.5 
47.2 

46.3 
45.7 

45.5 

45.7 
46.2 


8 
I 

4 
6 

7 

7 

7 
6 

4 

2 

9 

5 

2 

2 
5 

8 
II 

13 

15 
18 

19 
20 

21 

21 

22 

22 
21 
21 

19 

17 

15 

13 

9 
6 

2 

2 
5 


1.480       +1.091 
4i".555     64".74 


O^  Vnm  Majozls. 
Mag.  4.9 


Right 
Ascension. 


h       m 

9     2 


s 

49.02 

49.52 
49.91 

50.19 
50.35 

50.39 
50.31 

50.12 
49.84 
49.49 

49.08 
48.64 

48.19 
47.76 
47.36 


50 

39 

28 

16 

4 

8 

19 

28 

35 
41 

44 
45 
43 
40 
36 


31 
24 


8 
16 


47.00 
46.69 

46.45 
46.28  ^l 

46.20 

o 

46.20 

46.28 

46.44  _, 
46.68  ^^ 

47.00  3^ 
39 

47.39  .^ 
47.86  *7 

48.39  ^^ 
48.98 

49.63 


59 

65 
69 


50.32 
51.04 

51.78 

52.52 

53.25 

53.94 

54.57 
55.12 


72 
74 
74 
73 
69 

63 

55 


Dedina- 
tionN. 


+6728 


ft 


74.0 


17 


75-7  „ 

77.8  " 
80.1^3 

82.6  *5 

26 

85.2 

87.7 

90.1 

92.3 
94.1 


25 
24 

22 
18 

14 


95.5 

96.4 

96.9 
96.9 

96.4 

95.5 
94.1 

92.3 
90.1 

87.7 

85.1 
82.3 

79.3 
76.3 
73.3 

70.4 
67.6 

64.9 
62.5 

60.4 

58.6 

57.2 
56.2 

55.7 
55.6 

56.0 
57.0 
58.4 


9 

5 
o 

5 
9 

14 
18 

22 

24 
26 

28 

30 
30 
30 
29 

28 

27 

24 
21 

18 

14 
10 

5 
I 

4 

10 
14 


2.612   +2.413 
45*354  79".2i 


K  Canori. 
Mag.  5.1 


Right 
Ascension. 


h 

9 

s 
3.30 
3.54 
3.73 
3.87 
3.96 

4.00 

3.99 

3.94 
3.86 

3.75 

3.62 

3.48 

3.35 
3.22 

3.10 

3.01 
2.94 
2.89 
2.87 

2.88 

2.92 
2.98 

3.07 
3.19 
3.34 

3.52 

3.73 
3.96 
4.22 

4.50 


m 

3 


24 
19 
14 

9 
4 

I 

5 
8 

II 
13 

14 

13 

13 
12 

9 

7 

5 

2 

I 
4 

6 

9 
12 

15 
18 

21 

23 
26 

28 
31 


32 
33 


4.81 

5.13 
5.46 
5.80  34 

6.13  33 

32 

^•45  ,^ 

6.75  ^° 
7.01 


26 


Dedina* 
tionN. 


+  11 


ft 


70.7 

69.4 
68.3 

67.5 
66.9 

66.5 
66.3 

66.3 
66.4 

66.6 

66.9 

67.3 
67.7 
68.2 
68.6 

69.0 
69.4 
69.8 
70.2 

70.5 

70.7 

70.9 
71.0 

70.9 
70.7 

70.3 

69.7 
68.9 

67.9 

66.7 

65.4 

63.9 
62.2 

60.5 

58.8 

57.1 
55.5 
54.1 


13 
II 

8 
6 

4 

2 
o 
I 

2 

3 

4 
4 
5 
4 

4 

4 
4 

4 

3 

2 

2 
I 
I 

2 

4 

6 
8 
o 

2 


5 
7 
7 
7 
7 


6 

4 


+0.02         +0.05 
-0.3  +0.7 

[Bph  13] 


40.04 
-0.3 


+0.12 
+0.7 


1. 019        +0.195 
2».2i3    68".oo 


0.00 


+0.01 
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APPARENT  PLACES  OF  STAES,  1913, 


FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


Mean  Solar 

X  Argils. 
Mag.  2.2 

0  Hydne. 
Mag.  3.8 

P  Argils. 
Mag.  1.8 

88  Canori. 
Mag.  6.6 

Date. 

1 

Right 
Aaoemioti. 

Dedlna- 
tknia 

Right 
Aicensioti. 

Derlfna- 
tionN. 

Right 
Aioentloti. 

Dedica- 
tions. 

Right 
Ascensioci. 

Dedina- 
tiooN. 

h       m 

e        / 

h       m 

e 

/ 

h       m 

0      / 

h       m 

e        # 

9  4 

-43    4 

Mm 

9   9 

+    2  40 

mm 

9     12 

-69  21 

mm 

9  14 

-fi8    4 

Jan.    0.6 
10.6 
20.5 

30.5 

4876  „ 
48.99  'I 

49.16  '7 

I  I 

4927  " 

38.2 

41.7  ^^ 

45.3  3** 

48.8  35 

5'-35 

51.78  " 
51.92  '^ 

59.1 
57.4 
55.8 
54.4 

17 
16 

14 

16.86 
17.20  ^4 

17.43  ^^ 
II 

17.54  ; 

13-9  „ 
17.6  37 

21.5  39 
25.4  39 

9.H  '* 

932  ,f, 
9.48  '* 

29.8 
28.8  '° 

28.1     7 
27.7    * 

Feb.    9.5 

4932    ' 

52.2  3* 
3^ 

52.01    9 

53.2 

12 

9 

17.53 
13 

29.3  11 

9.58   - 

27.5    ^ 

19.5 
Mar.   1.4 

11.4 

21.4 

31.4 

4930    , 
4923  /. 

48.95  \l 
48.76  '9 

21 

55-4  ,„ 

58-3  11 
60.9** 

64.9  ,^ 

52.05 

52.05    ° 
52.01    * 

51.93    ' 

51.82  " 

13 

52.3 
51.6 

51. 1 
50.8 

50.7 

7 

5 

3 
I 

I 

17.40 
17.17  ^3 
16.85  ^' 
16.45  J! 

52 

33-»  ,<( 
36.7  3« 
40.0  33 

42.9  '^ 
45.4  ^, 

9.63  , 

9.64  • 

9.60    4 

9.52    * 

9.42 

13 

27.5     , 

27.7     , 
28.1     ■♦ 

28.5    * 

29.0    5 

Apr.  10.3 

48.55  „ 

66.3 

51.69  ,, 

50.8 

15.46 
14.90  5 

14-33  ^^ 
13.76  ^^ 

13.19  ^^ 
54 

ill " 

50.2 

50.7    ' 
50.7    ° 

0 

9*9  , . 

29.6 

20.3 

30.3 
May  10.2 

20.2 

48.32  11 
48.09  'I 

47.86  *3 

47.64  " 
^      ^  to 

67.2    9 

67.7    i 

67.7    ° 

67.2    ' 

9 

51.56  '3 
51.43  '^ 

13 

51.31 

II 
51.20 

10 

51.0 

51.3 

51.7 
52.2 

2 

3 

4 

5 
6 

9.15  '4 
9.01  "* 

8.88  '3 

8.76  " 
10 

30.1     * 
30.6    * 

3».i    ' 
31-5    4 

30.2 

June  9.2 

19.1 

47  M 
47.27  '7 

47.13 ;: 

66.3 

5J.IO 
51.02    ' 

50.97    ^ 

52.8 

53.4 
54.0 

6 
6 

12.64 
12.13  ^' 
11.68*5 

50.2 

49.1 " 
47.6  '5 

8.66 
8.58    * 
8.53    ^ 

31.8 

32.0  ^ 

32.1  J 

29.1 
July   9.1 

47.02 " 
46.95  I 

4 

61.4  *° 

59.1  *3 

24 

50.94    „ 
50.94    , 

54.7 
55.4 

7 
7 
7 

11.29 

10.97  ^^ 
24 

45.6 " 

8.50   3 
8.50   ^ 

32.2 

19.1 
29.0 
Aug.  8.0 
18.0 
27.9 

46.91 
46.91  ° 
46.96  5 

47.05  ' 

47.18  '3 
18 

5^-7  ,, 

48.8  *<^ 
46.4  It 

22 

50.97    . 

51.02     5 

51.10    ' 

51.21   " 

51.35  "* 
17 

56.1 

56.7 
57.2 

57.6 

57.9 

6 

5 

4 

3 
0 

10.73 
10.58  ^i 

10.52 

10.57  5 

10.72  *5 

25 

40.6 

37.7  ^9 
34.6 

3' -5  ,' 

28.5  3^ 
28 

8.53    , 

8.59    t 
8.67    * 

8.78  " 

8.93  '^ 
17 

32.0 
31.7  3 
31.3  * 

30.8    5 
30.1     7 

Sept.  6.9 
16.9 
26.9 

Oct.    6.8 
16.8 

^^7-36  „ 

47-58  " 
47.84  [l 
48.14  ^° 

48.48  34 
37 

44.2 

42.3  '9 
40.9  '^ 

40.0        ^ 
39.6        1 

5^52  ,„ 
51.71   " 

22 

51-93  " 
52.18  *5 

57.9 

57.7 

57.3 
56.6 

55.6 

2 

4 

7 
10 

12 

10.97 ,. 
11.33  J' 

12.31 53 

25.7 

23.2  *5 
21.1    " 

19.4  11 

18.3  •; 

9.10 
X  «...  so 

9.30 

9.80*^ 

10.08  ^* 
31 

*9-3  .„ 
28.3  '° 
27.2  " 

25.9  '^ 

24.5  '4 
«5 

26.8 

48.85 
49- 23  ,„ 

49.62  39 
50.01  39 
50.38  37 

39.7        « 
40.5        ^ 
41.9     "^ 

43.8  ^; 

52.75 ,, 

54.4 

'3-56  ^3 
^^•"^  69 

16.26  ^5 
59 

17.8 

10.39  .. 

'3°  ,6 
21.4 

i9.7 ;! 

18.0  '7 

16.4  •* 

Nov.  5.8 

15.7 

25.7 
Dec.    5.7 

53.40  33 

53.73  ,, 
54.05  I 

52.9 
51.2 

49.3 
47.4 

15 

>7 

»9 

19 
20 

18.0  ^ 
18.9  9 

20.4  '5 
22.5 

27 

10.72  '*'* 
11.06^* 
1 1. 41  ^5 
11.76^5 

33 

15.6 
25.6 
35.6 

50.73 
51.04^ 

51.31     ^ 

49.0 

52.2  •'^ 
55.7  ^^ 

5436  ,^ 

54-65  11 
54-91  »<* 

45.4 

43.5 
41.7 

19 
18 

16.85 
17.36  l\ 
17.77  ^ 

25.2 

28.4  3^ 

31.9^^ 

12.09 

%i 
12.40  ^ 

12.68  ^* 

14-9 
13.6  '3 

12.5  " 

Sec<J,Tan« 

1.369              -0.935 

1. 001            +0.047 

2.837       -2.655 

1.052       40.326 

Mean  Place 

47'-725 
-0.02 

5 1  ".88 

50».365     54".90 

I4-.984     3 1  ".56 

7».7i7    28''.99 

D>  a,  D»  a 

-0.04 

0.00           0.00 

-0.05         -0.13 

40.01            40.02 

T)^  d,  D»  d 

-0.3 

40.7 

-0.3 

+0.7 

-0.3 

40.7 

-0.3 

40.7 

(Bph  13] 


APPARENT  PLACES  OF  STAES,  1913 
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FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


Meaa  Solar 

Date. 


Jan.  0.6 
I0.6 

20.6 

30.5 
Feb.  9.5 

Mar.  1.4 
11.4 
21.4 

31.4 

Apr.  10.3 
20.3 

30.3 
May  10.3 

20.2 

302 

June  9.2 

19. 1 

29.1 

July  9-1 

19. 1 
29.0 

Aug.  8.0 
18.0 
28.0 

Sept.  6.9 
16.9 
26.9 

Oct.  6.8 
16.8 

26.8 
Nov.  5.8 

15.7 

25.7 
Dec.    5.7 

15.7 
25.6 

35-6 


Seed,  Tan  ^ 
hkan  Place 


D  V  «,  D«  a 
Df  d,  D^d 


t  Argfts. 

Mag.  2.2 


Right 


h       m 

9     14 


46.85 

47.13 

47.34 
47.46 

47.49 


28 
21 
12 

3 
5 


12 

19 

24 


47.44 
47.32 

47.13 
46.89 

46.60  ^^ 
33 

46.27 

45.92 
45.56 
45.20 

44.85 


35 
36 
36 
35 
33 


44.52 
44.21 

43.94 
43.71 
43.53 

43.41 
43.34 
43.33 
43.39 
43.52 

43.72 
43.98 

44.31 
44.70 

45.13 

45.60 
46.10 
46.61 
47.11 

47.59 

48.04 

48.43 
48.76 


31 

27 

23 
18 

12 

7 
I 
6 

13 
20 

26 
33 
39 
43 

47 

50 

5» 
50 

48 
45 

39 
33 


Declina- 
tions. 


-5854 


tf 


18.9 
22.6  ^l 

26.4  3* 
30.2 

34.0 


38 
38 
37 


37.7 
41. 1 
44.2 
47.0 

49.4 

51.3 
52.7 
53.6 

54.0 
53.8 

53.2 

52.1 

50.5 

48.5 
46.1 


34 

31 
28 

24 
19 

»4 
9 

4 

2 

6 

II 
16 
20 

24 
26 


28 


43.5 
31.9  '^ 


29.2 
26.9 
25.0 

23.5 
22.6 

22.3 
22.7 

23.7 

25.3 
27.6 

30.4 
33.6 
37.0 


27 

23 

19 

15 

9 

3 

4 
10 

16 

23 
28 

32 
34 


1.937       -1.658 
45*.574    35".35 


-0.03 
-0.3 


-0.08 
+0.7 


40  Lynoia. 

Mag.  3.3 


Right 
Ascension. 


h 
9 


m 
15 


47.00 
47.29 

47.53  ^1 

47.71 

47.83 


29 


18 
12 


47.90 
47.90 
47.85 
47.76 
4763 

47.48 

47.31 

47.14 
46.98 

46.83 

46.70 
46.60 

46.53 

46.49 
46.48 

46.50 
46.56 
46.66 

46.79 
46.95 

47.14 
47.37 
47.63 
47.93 
48.25 

48.60 
48.97 
49.36 

49-75 
50.14 

50.52 
50.87 
51.19 


5 

9 

13 

15 

17 

17 
16 

>5 
13 

10 

7 

4 
I 

2 

6 
10 

13 
16 

19 

23 
26 

30 
32 

35 

37 
39 
39 
39 
38 

35 
32 


Declina- 
tion N. 


+34  45 


// 


37.4 
37.3 
37-6 
38.2 
39.0 

40.0 
41.2 
42.4 
43.6 
44.7 

45.8 
46.7 
47.3 
47.7 
47.9 

47.9 

47.7 
47.2 

4^.5 
45.6 

44.6 

43.4 
42.0 

40.5 
38.9 

37-2 

35.4 
33.6 
31.8 

29.9 

28.1 
26.4 
24.8 

23.4 
22.2 

21.3 
20.8 

20.5 


I 

3 
6 

8 

10 

2 
2 
2 
I 
I 

9 
6 

4 

2 

o 


2 

5 
7 

9 

10 

2 

4 

5 
6 

7 

8 
8 
8 

9 
8 

7 
6 

4 

2 

9 

5 
3 


1.217        +0.694 
45*55 1     39".84 


+0.01 
-0.3 


+0.03 
+0.7 
[Bph  Z3l 


6^Pyxidi8. 
Mag.  4.9 


Right 
Aacenakm. 


h       m 

9    17 


39.14 
39-37 
39.56 

39.69 
39.77 

39.80 
39.78 

39.72 
39.62 

39.49 

39-34 
39.18 

39.02 

38.86 

38.71 

38.58 
38.47 
38.38 
38.31 
38.27 

38.26 
38.28 

38.33 
38.42 

38.54 


23 
19 
13 

8 
3 

2 

6 

10 

13 
15 

16 
16 
16 

15 
13 

II 

9 

7 

4 
I 


5 

9 
12 

15 


22 
26 


38.69 
38.88  ^? 

39.10  '" 

39.36 

39.64  ' 

39.95  ,^ 
40.28  ^^ 

40.62  ^^ 

40.96  ^^ 


41.30 

41.62 
41.92 
42.18 


34 
32 

30 
26 


Declina- 
tion S. 


-2535 


// 


31.9  ._ 
34.9  ^ 

37.9  ^° 

40.8  '^ 
T^  A  28 

43.6 


46.1 

48.3 

50.3 
51.9 
53.2 

54.1 
54.7 
54.9 

54.8 

54.4 

53.6 
52.5 

51-2 

49.6 
47.8 

45.9 
44.0 

42.0 

40.1 

38.4 

36.9 
35.7 
34.8 

34.4 
34.5 

35.0 
36.0 

37.5 

39-4 
41.7 

44.3 
47- 1 
50.1 


25 

22 
20 
16 

13 
9 

6 
2 
I 

4 
8 

II 

13 
16 

18 
19 

19 
20 

19 
17 
15 

12 

9 

4 
I 

5 

10 

15 

19 

23 
26 

28 
30 


1. 109   -0.479 
38».278  42^.38 


-O.OI 

-0.3 


-0.02 


(X  HydiK. 

Mag.  2.2 


Right 
Ascension. 


h       m 

9    23 

s 

19.62 

19.86  ^1 

20.06 
20.21 

20.31 


20 

15 

10 
5 


20.36 
20.36 
20.32 
20.24 
20.14 

20.02 
19.89 
19.76 
19.63 

19.51 

19.40 

19.31 
19.24 

19.20 

19.18 

19.19 
19.23 
19.29 

19.38 
19.50 


4 
8 

10 

12 

13 

13 

13 
12 

II 

9 
7 

4 

2 

I 

4 
6 

9 
12 

15 


19.65  ,. 
19.82  II 

20.03 

20.27 

20.54 


21 

24 
27 
29 


20.83 
21.14 
21.46 
21.79 
22.12 

22.44 

22.74 
23.00 


31 
32 
33 
33 
32 

30 
26 


Declina- 
tions. 


-  8  16 


tt 


45.0 
47.3 
49.5 
51.5 
53.3 

54.9 

56.3 

57-4 
58.2 

58.8 

59.1 
59-2 

59.1 
58.8 

58.3 

57.7 
56.9 
55.9 
54.8 

53.7 

52.6 

51.4 
50.3 
49.3 
48.4 

47.8 
47-4 
47.3 
47.6 

48.2 

49.2 

50.5 
52.1 

54.0 
56.2 


23 
22 

20 

18 

16 

14 
II 

8 

6 

3 

I 
I 

3 

5 
6 

8 
10 
II 
II 
II 

12 
II 
10 

9 
6 

4 
I 

3 
6 

10 

13 
16 

19 

22 

23 


58.5  ,, 
60.8  ^^ 

63.2  '^ 


I. on   -0.146 
I8V756  5 1  ".38 


\  -o 


0.00 


-O.OI 
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Mean  Solar 
Date. 


Jan.  0.6 
I0.6 

20.6 

30.5 
Feb.    9.5 

19-5 
Mar.    1.5 

11.4 

21.4 

31.4 

Apr.  10.3 
20.3 

30.3 
May  10.3 

20.2 

30.2 

June  9.2 

19.2 

29.1 

July   9.1 

19.1 
29.0 
Aug.  8.0 
18.0 
28.0 

Sept.  6.9 
16.9 
26.9 

Oct.    6.9 

16.8 

26.8 
Nov.  5.8 

157 

25.7 
Dec.    5.7 

157 
25.6 

35.6 


h  Uraae  Majozls. 
Mag.  3.8 


Right 
Ascension. 


Sec  d,  Tan  « 
Mean  Place 


D  V  a,  D«  a 


h       m 

9    24 


8 
44.12 
44.60 

44-99 
4529 
45.48 

45.57 

45.55 

45.44 

45.24 
44.98 

44.66 

44.31 
43.95 
43.59 
43.24 

42.92 
42.65 

42.43 
42.27 

42.17 


48 

39 
30 

19 
9 

2 
II 
20 
26 
32 

35 
36 
36 

35 
32 

27 
22 

16 

10 

4 


3 
10 

17 


42.13 
42.16 

42.26 

42.43  ^. 

42.66  ^^ 
30 

42.96 
43.32 
43.75 

44.23 
44.76 


36 

43 
48 

53 

57 


45.33 

45.94 
46.58 

47.23 
47.87 


61 
64 

65 
64 
62 


48.49 
49.07 
49.60  ^^ 


58 


Declina- 
tion  N. 


+  63  26 


// 


27.8 
29.2 

30.9 
32.9 

35.2 

37.7 
40.2 

42.6 

44.8 

46.7 

48.3 

49-5 

50.3 
50.6 

50.4 

49.8 

48.7 
47.2 

45.4 
43.3 

40.9 
38.2 

35.4 

32.5 
29.6 

26.6 

23.7 
20.9 

18.3 
15.9 


14 

17 
20 

23 

25 

25 

24 
22 

19 
16 

12 

8 

3 

2 

6 

II 

15 
18 

21 
24 

27 
28 

29 
29 
30 

29 
28 

26 

24 
21 


18 


13.8 
12.0 

10.6  '^ 

9.7     ^ 
9.3 


9.3 
9.8 

10.8 


4 
o 

5 
10 


2.236 
4i*.i26 


+2.001 
34"-74 


+0.03 
-0.3 


•to.  10 
+0.6 


d  Ur8«  Majozls. 
Mag.  4.6 


Right 
Ascension. 


h   m 

9  26 

8 
52.77  ^ 

53-37  "^ 
53.86  ^9 

54.23  ^^ 
54.46 


23 
10 


54.56 
54.52 
54.35  _. 

54.08  ^7 
53.72 


4 
17 


36 
44 


53.28 
52.80 

52.30 

51.79 
51.30 

50.85 

50.45 
50.12 

49.86 

49.69 

49.61 
49.61 

49.71 
49.90 
50.18 

50.55 
51.00 

51.53 

52.14 
52.82 

53.55 

54.33 

55.14 

55-97 
56.78 

57-56 
58.29 

58.95 


48 

50 
51 
49 
45 

40 

33 
26 

17 
8 

o 
10 

19 
28 

37 

45 

53 
61 

68 
73 

78 
81 

83 
81 

78 

73 
66 


Declina- 
tion N. 


+  70  12 


// 


41.2 
42.7 

44-7 
47-0 
49.6 


15 
20 

23 
26 

27 


27 
26 


52.3 
55.0 

57-6  ,^ 
60.0^^ 

62.1  ^^ 


63.8 
65.0 
65.8 
66.0 

65.7 


17 

12 
8 

2 

3 
7 


12 


65.0 
63.8 
62.1  '7 
60.0^' 
57.6 


24 
26 


29 
31 


55.0 
52.1 
49.0 

45.8  3' 

42.6  32 
31 

39.5 

36.4  ^' 

33.4  3^ 

30.7  ' 
28.2  ^5 

21 

26.1 

24.4 
23.1 
22.3 

22.0 


»7 

13 
8 

3 

2 


22.2 
22.9 
24.2 


7 
13 


2.954         +2.779 
48'.737     48".73 


+0.05 
-0.3 


+0.15 
+0.6 


9  Uraae  MajozU. 
Mag.  3.3 


Right 


h       m 

9    27 


s 

4.86 
5.23 
5.54 

5.78 

5-94 

6.02 
6.02 
5.96 
5.83 
5.65 

5.44 
5.20 

4-95 
4.71 

4.48 

4-27 
4.10 

3-96 
3.86 
3.80 

3.79 
3.83 
3.92 
4.05 
4.23 

4.46 

4.73 
5.04 
5.40 
5-80 

6.24 
6.70 
7.18 
7.68 
8.17 

8.64 
9.09 

9-50 


37 

31 

24 
16 

8 

o 
6 

13 
18 

21 

24 

25 

24 

23 
21 

17 

14 
10 

6 


4 

9 

13 
18 

23 

27 
31 
36 
40 

44 

46 
48 
50 
49 
47 

45 
41 


Dedtna- 
tkm  N. 


+  52  4 


// 


7 
12 


22.4 
23.1 

24-3 
25.8  '3 

27.5  '' 


29.4 

31.4 
33.4 
35.3 
37.0 

38.5 

39.7 

40.5 
40.9 

40.9 

40.5 
39.8 
38.8 

37.4 
35.7 

33.8 
31.6 

29.3 
26.9 

24.4 

21.8 

19.2 
16.7 
14.2 
II. 9 

9.8 
8.0 
6.4 
5.2 
4.4 

4.0 
4.0 

4.5 


19 

20 
20 

19 
17 
15 

12 
8 

4 
o 

4 

7 
10 

14 
M 
19 

22 

23 

24 

25 
26 

26 

25 

25 

23 
21 

18 

16 

12 

8 

4 

o 

5 


1.627 
2*.793 


+1.283 

28".28 


+0.02 
-0-3 


+0.07 

40.6 


^  LeoBis. 

Mag.  5.1 


Right 


h       m 

9    27 

s 

6.51 

6.77 
6.98 

7.14 

7.26 


7.33 
7.34 
7.31 
7.24 
7.15 

7.04 

6.91 

6.78 

6.65 

6.53 

6.43 
6.35 

6.29 

6.26 
6.25 


26 

21 
16 
12 

7 

I 

3 

7 

9 
II 

13 

13 

13 
12 

10 

8 
6 

3 
I 


4 

7 
10 


6.26 
6.30 

6.37 

6.47 

6.60  '3 

16 

6.76 

6.94 


18 
21 


715 

7.39  ^^ 
7.66^7 

30 

8.28  32 
8.61  33 

8.95  3-^ 
9.29 


9.62 

9.93 
20.21 


34 
33 


31 
28 


Dedina 
tionN. 


+  11  4C 
// 

69-9 
68.5 

67.4 
66.5 
65-9 


65-5 

653 

65.3 

65.5 
65.8 

66.2 
66.6 
67.0 

67.5 
68.0 

68.4 
68.8 
69.2 

69.5 
69.7 

69.9 
70.0 
70.0 
69.8 

69-5 


II 

9 
6 

4 

2 
0 

2 

3 
4 

4 
4 
5 
5 
4 

4 

4 

3 
2 


I 
0 
2 

3 
5 


69.0 
68.3 
67.4 
66.3 
65.0 


7 

9 

II 

13 
15 

^3-5  ,, 
61.9 


17 
18 


60.2 

56-^  ,8 
54.8 


53-1 
51.7 


17 


1. 02 1       40.207 
Z5*.499    68".27 


0.00 
■0.3 


•ftO.01 
-KX6 
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APPARENT  PLACES  OF  STARS,  1913. 


FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


Mean  Solar 
Date. 


Jan.  0.6 
I0.6 
20. 6 

30.5 
Feb.    9.5 

19.5 
Mar.    1.5 

1 1.4 

21.4 

31.4 

Apr.  10.4 
20.3 

30.3 

May  10.3 

20.2 

30.2 

June  9.2 

19.2 

29.1 

July   9.1 

19.1 
29.1 
Aug.  8.0 
18.0 
28.0 

Sept.  6.9 
16.9 
26.9 

Oct.  6.9 
16.8 

26.8 

Nov.  5.8 

15.8 

257 
Dec.    5.7 

15.7 
25.6 

35.6 


Sec  6,  Tan  6 
Mean  Place 


D'f  a,  Dm  a 
D^  6,  Dm  S 


0  Anmm. 
Mag.  5.0 


Right 
Atoeasion. 


h       m 

9    40 

B 
20.13 
20.38 
20.59 

20.75 
20.86 


25 
21 

16 

II 

5 


20.91 
20.91 
20.87 
20.79 
20.68 

20.55 
20.40 
20.24 
20.09 
19.94 

19.80 
19.67 

19.56 
19.48 

19.42 

19.39 

19.39 
19.42 

19.48 
19.58 


4 
8 

I 
3 

5 
6 

5 
5 
4 

3 
I 

$ 

6 

3 


3 
6 

10 

13 
19.71 
19.88  '7 
20.08  ^° 
20.32 
20.59 


24 
27 
31 


20.90 
21.23 

21.57 
21.92 

22.27 

22.61 
22.93 
23.21 


33 
34 
35 
35 
34 

32 
28 


Declina- 
tion S. 


-27  22 


// 


3.8 

6.8  3^ 

9.8  3° 

12.8  ^^ 

15.7  '^ 

18.3 
20.7 
22.8 
24.6 
26.1 

273 
28.1 

28.5 

28.6 

28.3 

27.7 
26.8 
25.6 
24.1 
22.4 


26 

24 
21 

18 

15 
12 

8 

4 
I 

3 
6 

9 
12 

15 

17 
18 


19 
20 


20.6 
18.7 
16.7 
14.8  [I 
13.0 


18 
16 


II.4 
10. 1 

9.1 
8.5 
8.3 

8.7 

9.6 

10.9 

12.7 

14.9 

17.4 
20.2 
23.2 


13 
10 

6 

2 

4 

9 

13 
18 

22 

25 

28 
30 


1. 126 
I9".388 


-0.518 
I4".6i 


-0.0 1 
-0.3 


-0.03 
+0.6 


s  LeoBis. 

Mag.  3.1 


Right 
AtotMsion. 


h       m 

9    40 

8 
56.08 

56.37    II 
56.61     ^^ 

56.80    '^ 
56.94    't 


57.03 
5706 

57.05 
56.99 
56.90 

56.78 
56.65 

56.51 

56.37 
56.24 

56.13 
56.03 

55.96 

55.91 
55.88 

55.88 
55.92 

55.98 
56.07 

56.19 

56.34 
56.53 
56.75 
56.99 
57.27 


3 
I 

6 

9 
12 

13 

14 

14 

13 
II 

10 

7 

5 

3 
o 

4 
6 

9 
12 

15 

19 

22 

24 
28 

31 


33 


57.58 

57.91 
58.26  35 

58.62  36 

58.98  ll 
30 

5^-34  _ . 
59.68  34 

59-99  ^' 


Declina- 
tion N. 


+24  10 


// 


29.1 
28.3 
27.9 
27.7 
27.8 

28.1 

28.7 
29.4 
30.2 

31. 1 

31.9 
32.7 
33.4 
34.0 

34.5 

34.8 
34.9 

34-9 
34.7 
34.4 

33.9 
33.3 
32.5 
31.6 

30.5 

29.3 
27.9 
26.3 

24.7 
23.0 

21.2 

19.3 
17.4 
15.6 
14.0 

12.6 
11.4 
10.4 


8 

4 

2 

1 
3 

6 

7 
8 

9 
8 

8 

7 
6 

5 
3 

I 
o 

2 

3 
5 

6 
8 

9 
I 

2 

4 
6 

6 

7 
8 

9 

9 

8 

6 

4 

2 
o 


1 .096       -K>.449 
54*-949     31  ".00 


+0.01  +0.02 

-0.3  40.6 

[Eph  13I 


V  JJtsm  Majoria. 
Mag.  3.9 


Right 
Aaccnsion. 


h       m 

9    44 

8 

51.35 
51.81 

52.19 

52.49 
52.70 


46 

38 

30 

21 

12 


52.82 

52.85 

52.79 
52.66 

52.46 


3 
6 

13 
20 

25 


29 


52.21 

5  ^92  ,^ 

51.62  30 
31 

51.01 


30 
28 


50.73 
50.48 
50.28 

50.12 
50.01 


25 
20 

16 

II 

6 


49.95 

49.95 
50.00 

50.11 
50.28  '7 


o 

5 
II 


50.51 
50.80 

51.14 
51.53 
51.97 

52.46 

52.99 

53.55 
54-12 

54.70 

55.27 
55.81 
56.30 


23 

29 

34 
39 
44 
49 

53 
56 

57 
58 

57 

54 
49 


Declina. 
tion  N. 


+59  26 


// 


46.6 

47.5 

48.9 

50.6 
52.7 

55.0 

57-3 

59.7 
61.9 

63.9 

65.6 
67.0 
68.0 
68.6 
68.7 

68.4 
67.6 
66.4 
64.9 
63.0 

60.8 

58.4 
55.8 
53.0 
50.1 

47.2 

44.3 
41.4 

38.6 

36.0 

33.7 
31.6 

29-9-, 
28.6  '3 

27.8  ^ 
4 

27.4 

27.5 
28.1 


9 

14 

»7 
21 

23 

23 

24 
22 

20 
17 

14 
10 

6 

I 

3 

8 
12 

15 

19 
22 

24 
26 

28 

29 
29 

29 

29 
28 

26 
23 

21 
17 


I 
6 


1.967   +1.694 
48V866  54".8i 


+0.02 
-0.3 


40.09 
+0.6 


V  Arsfts. 

Mag.  3.2 


Right 
Aaccnsion. 


h   m 

9  44 


56.82 

57-19 
57.48 
57-67 
57.77 


37 

29 

»9 
10 

o 


57.77 
57.68 

57.51  ._ 
57.26  ^^ 

56.95  ^' 


9 
17 


56.59 
56.19 

55.77 
55.34 
54.91 

54.48 

54.07 
53.70 

53.37 
53.09 

52.86 
52.70 
52.61 
52.60 
52.68 

52.84 
53.08 

53.41 
53.82 

54.29 

54.82 

55.39 
55.98 
56.58 
57.17 

57.72 
58.22 

58.65 


36 

40 
42 
43 
43 
43 

41 

37 

33 
28 

23 

16 
9 

X 

8 
16 

24 
33 
41 
47 
53 

57 

59 
60 

59 
55 

50 
43 


Declina- 
tion S. 


-6439 


ff 


47.9 
51.4 

55-1 
59.0 
62.9 

66.8 

70.5 
74.0 
77.1 

79.9 

82.3 
84.2 
85.6 
86.5 
86.9 

86.8 
86.1 
84.9 

83.3 
81.2 

78.8 
76.1 

73.3 
70.3 
67.3 

64.5 
61.9 

59.6 

57.7 

56.3 

55.6 

55.5 
56.1 

57.3 
59.1 

61.5 
64.4 
67.8  34 


35 
37 
39 
39 
39 

37 

35 

31 
28 

24 

19 

14 

9 

4 
I 

7 
12 

16 

21 

24 

27 
28 

30 
30 
28 

26 

23 

19 

14 

7 

I 

6 

12 

18 

24 
29 


2.337       -2.1 12 
55-.686    65".98 


-0.03 
-0.3 


-0.12 
+0.6 
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6  Seztantts. 

pi  Leonls. 

Oroombiidge  1M6. 

19  Leonls  Mlnoris. 

MeuSohr 

Mag.  6.0 

Mag.  4.1 

Mag.  6.0 

Mag.  5.2 

Date. 

-^ 

Right 

Declina- 

Right 

Declina- 

Right 

Declina- 

Right 

Declina- 

1 

AaoKiisian. 

tion  S. 

Ascension. 

tion  N. 

Atcension. 

tion  N. 

1 

Ascension. 

tion  N. 

/ 

h       m 

0      / 

h       m 

0      / 

h       m 

0       / 

h       m 

0      / 

/ 

9  46 

-    350 

9    47 

+26  24 

9    50 

+73  17 

9    52      +41  27 

f    Jan.    0.6 

52.09  „ 

1.6 

s 

50.23  ,„ 

59-2  , 

s 

42.44 

27-9  ,^ 

s 

23-15  ^^ 

67.7 

I0.6 

^•^Z 

50-53 1° 

58.5  I 

43'8^t 

29.4  5 

23.50  ^5 

67.7     I 

20.6 

52.31  " 

S^'g 

50-78  '5 

58.1  * 

43-80  ll 

3'-3    ' 

23.80  3° 

68.1    ^ 

Q 

30.5 

52.48  \l 

50.98  ° 

58.1  1 

44-29 :, 

33.6  'A 

24-04  l^ 

68.9  ,^ 

Feb.  9.5 

52.60  " 

51-13  '^ 

58.3  ' 

44.62 "  1 36.2  -^ 

24.21  y 

70.0  ' ' 

8 

14 

9 

5 

18 

27 

II 

14 

19.5 

52.68 

10.6 

51.22 

58.8 

44.80 

38-9  ,„ 

24.32 

71-4  ,^ 

Mar.   1.5 

53.71  3 

II.8  " 

5x26    ^ 

59-5    I 
60.3    * 

44.82 

41.7  '? 

44-5:' 

24-36  ; 

72.9    5 
74-5    , 

H.4 

52.70 

12.7    9 

5125 

44-69  „ 

24-35  ^ 
24.29 

21.4 

52.65  5 

52-57  .„ 

13-4    I 

51.20  ^:6i.2  ^ 

44-42    7 

47.1 1\ 

76.2    7 
77.8  '^ 

31.4 

13.8    ^ 

51. II  ^ 

62.2  '" 

44.03  39 

49.4  '3 

24.18 

10 

2 

II 

9 

48 

19 

14 

>4 

Apr.  10.4 

52.47  „ 

14.0 

5100 

63.1 

43.55     .^ 

5'-3  ., 

24.04 ,, 

79-2 

2a3 

52.35  " 

14.0 

50.87  \l 

64-0   I 

43.00  55 

5^-8    0 

23-87  ^ 
23.69  ]l 

23.33  ,^ 

80.4  ' ' 

30.3 

52.23 

13.9  , 

50.73  '^ 

64.8    I 
65-4    J 

42.41  ^^ 

53.8  •" 

81.4  ■° 

May  10.3 

52.H  " 

10 

13.6  3 

50.59  ,J 

41.20 

57 

54-3    I 

82.1    ' 

2a2 

51.99 
II 

13.1  I 

50.45  ^ 
12 

65-9    ' 

0 

54-3    ^ 

82.5       1 

30.2 

51.88 

12.5  , 

50.33  ,^ 

66.2 

40.63 

53-8 

23.17 

82.6 

June  9.2 

51.79    , 

II.8    7 

as 

50.23 

50.15  ° 
50.09 

66.3    1 

40.10  53 

52.7 

23.03  |7 

82.4       I 

19.2 

51.72    I 

10.3    ° 

66.2    ' 

39.64  \l 

5'-^    ' 

22.92 

81.9      ^ 

29.1 

51.67    I 

66.0    ^ 

39.26  ^ 

49-=»    ? 

22.83    I 

81.1       * 

July   9.1 

51.64    3 

9-4    ' 

50.06  ^ 

65.6    I 

38.97  ]^ 

46.8    4 

22.77 

80.0   " 

I 

9 

0 

6 

19 

27 

2 

13 

19.1 

51.63    . 

^•5    0 

50.06 

65.0 
64.2  I 

38.78    ^ 

4*-'  ,« 

22.75    , 

7^-7  .6 

29.1 

51.65    I 

7.6    1 
6.8    * 

mm 

50.09  ^ 

38.69    ^ 

41.2    ' 

22.76 

77-1    « 

Aug.  8.0 

51.69   * 

50.14  I 
50.22 

63.3  ' 

38.70     ' 

38-0  3 

22.81     5 

75-3    ' 

18.0 

51-76  ,; 

^'    I 

62.2 " 

38.82  " 

34-7  ^^ 

22.90    ^ 

73.4  " 

28.0 

51.86   ° 

5.5   ' 

50.33  " 

61.0  " 

39.05  !^ 

31-4  33 

23-03  11 

71.4    ° 

13 

3 

15 

14 

34 

34 

16 

23 

Sept.  6.9 

5'-99  ,. 
52-^5    * 

5-2    , 

50.48  ,« 
50.66  '* 

59.6  ,^ 

39-39  ,, 

28.0 

23.19  ,^ 

692    ^, 

16.9 

5-» 

58-^    6 

565  « 

39.83  tl 

24-7  33 

20 

23-39 ,, 

66.9  '3 

26.9 

52.34 ,; 

5-2    ! 

50.87  11 

40.37  ^^ 

21.5  f 

23-63  '4 

64.6    3 

Oct.   6.9 

52.56  " 

5-6    « 

5^-^2  ,« 

54-7  '* 

41.00    3 

18.5  3° 

28 
23.91     _ 

62.2  ^4 

16.8 

5-«^ :'« 

6.4    * 
II 

51.40'^ 
30 

52.8  '9 
'9 

^'•7^  80 

15.7  '' 
25 

11 
24.22    '* 

35 

59.,  :j 

26.8 

53.09  „ 

7-5  ,, 

51.70 

50  9  .„ 

42-52  ^, 

13-2 

24-57  -g 

57.6, 

Nov.  5.8 

53.39 ;, 

8.9'* 

52.03  11 

490    ' 

^3-38  ;^ 

II. I  " 

24-95  3 

55-5    : 

15.8 

53.71  3^ 

10.6  '7 

52.38  35 

47.1  *' 

44.29  9 

9.5''' 

25-36  ;^' 

53.6  '9 

^     25.7 

54.04^: 

"•5  ^0 

52.75 ;; 

45.3 ; 

45.23  l"] 

8.4" 

25.78  ^^ 

5^-9    I 

Dec   5.7 

54.38  34 

»4-5  ,° 

53- 1 2  ^7 

43-6  '7 

46.17  ^^ 

7-8    ^ 

26.20  ^ 

SO-5  '* 

33 

22 

36 

'4 

92 

0 

42 

10 

15.7 

54.71  „ 

16.7 

53.48  ,^ 

42-2 

47.09  a. 

7.8    ^ 

26.62 

49.5    , 

25.6 

55.02 1' 
55.30  ^" 

19.0  ^ 

53.83  ^^ 

41.0  " 

47.96  ;7 

8-3,^ 

27.02  4° 

48-9    I 

35.6 

21.2 

54.15 '' 

40.1     ' 

48.75  ^^ 

9.4" 

27.39  37 

48.7    ' 

SitS,TiLnS 

1.002        -0.067 

I.I  17     +0.497 

3478       +3.331 

1.335       +0.884 

Hen  Place 

5i".o38       6".43 

49«.o87     61  ".96 

37*.874     37".77 

2i*.658    73".82 

lK^«,Dwa 

0.00           0.00 

•to.oi          40.03 

+0.05         +0.19 

+0.01         +0.05 

D^S.JKS 

^.3           +0.5 

-0.3           40.5 

-0.3           +0.5      \     -o.^           ^0,^ 

1913 

24 

t 

Sl>bi3] 

♦'• 


•  %• 
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APPARENT  PLACES  OF  STAES,  1913. 


FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


Mean  Solar 
Date. 


Jan.  0.6 
I0.6 

20.6 

Feb.    9.5 

195 
Mar.    1.5 

1 1.4 

21.4 

314 

Apr.  10.4 
20.3 

30.3 
May  10.3 

20.3 

30.2 

June  9.2 

19.2 

29.1 

July    9.1 

19.1 
29.1 
Aug.  8.0 
18.0 
28.0 

Sept.  7.0 
16.9 
26.9 

Oct.  6.9 
16.8 

26.8 

Nov.  5.8 

158 

257 
Dec.    5.7 

15.7 

25-7 
35.6 


Sec  d,  Tan  6 
Mean  Place 


D'f  a,  Dm  a 


^  Argtls. 
Mag.  3.7 


Right 
Ascension. 


h       m 

9    53 


49.14 
49.46 
49.72 
49.91 
50.03 

50.08 

5005 
49.96 

49.82 
4963 

49.40 
49.14 
48.86 
48.58 
48.30 

48.02 
47.76 

47.52 
4730 
47.12 

46.98 
46.89 
46.84 
46.85 
46.92 

47-05 

4723 
47.48 

47.79 
48.15 

48.55 
48.99 

49.45 
49.92 

50.39 

50.84 
51.25 
51.61 


32 
26 

19 
12 

5 

3 

9 

14 

19 

23 

26 
28 
28 
28 
28 

26 

24 
22 

18 
14 

9 

5 
I 

7 
13 

18 

25 
31 
36 
40 

44 
46 

47 
47 
45 

41 
36 


Dedina- 
tion  S. 


-54    8 

// 
56.0 

59.5    li 
63.1    ^^ 

66.8  ^l 

70.6  3* 
37 

74-3 
77.8  ^5 

81. 1  ^^ 

86.6  '^ 
22 

88.8 

90.5^^ 

91.8  'I 
92.6    * 

92.9 

92.7 
92.0 
90.8 
89.2 

87.3 

85.0 
82.5 

79.8 
77.0 
74.2 

71.6 
69.2 
67.1 

65.5 
64.4 


3 
2 

7 
12 

16 

19 
23 

25 

27 
28 

28 

26 

24 
21 

16 

II 

6 


63.8 
63.8    ^ 

64.5     ^ 
65.8  '^ 

67.7  '^ 


25 


70.2 

76.3  ^' 


29 


1.708 

48*.353 


-1.384 
72".68 


).02 

>-3 


-0.08 

+0.5 


Tt  LeonlB. 

Mag.  4.9 


Right 
Ascension. 


h       m 

9    55 


s 

37.89 
38.17 

38.40 
38.59 
38.73 

38.82 
38.86 

38.86 
38.82 

38.75 

38.66 

38.55 

38.43 

38.31 

38.20 
38.09 

38.00 

37.93 
37.87 
37.84 

37.83 

37.85 
37.89 
37.96 

38.06 

38.18 
38.33 

38.52 

38.74 
38.99 

39.27 
39.57 
3990 

40.24 

40.58 

40.91 

41.23 
41.53 


28 

23 
19 

14 
9 

4 
o 

4 
7 
9 

II 
12 
12 
II 
II 

9 

7 
6 

3 
I 


4 

7 
10 

12 

15 

19 
22 

25 
28 

30 
33 
34 
34 
33 

32 
30 


Declina- 
tion N. 


+    827 


// 


44.7 

43.1 

41.7 
40.6 

39.7 

39.0 
38.6 

38.4 

38.4 
38.6 

38.9 

39.3 

39.7 
40.2 

40.7 

41.2 
41.7 
42.2 
42.6 
43.0 

43.3 
43.5 
43.6 
43.6 
43.4 

43.0 
42.4 
41.6 
40.6 

39.4 

37.9 
36.2 

34.4 
32.5 
30.5 

28.6 
26.7 
24.9 


16 

14 
II 

9 

7 

4 

2 

o 

2 

3 

4 
4 
5 
5 
5 

5 
5 

4 
4 
3 

2 
I 
o 

2 

4 

6 
8 

10 
12 

15 

17 
18 

19 
20 

19 

19 
18 


1. 01 1        +0.149 
37' 031     43".48 


0.00         +0.01 
-0.3  +0.5 


ff  Leoali. 
Mag.  3.6 


Right 
Ascension. 


h       m 
10     2 

s 

36.34  ,^ 

36.63  II 

36.88  ^5 
21 


37.09 
37.25 

37.35 
37.40 

37.41 
37.37 
37.30 

37.20 

37.09 
36.97 
36.85 

36.73 

36.62 

36.52 

36.44 
36.38 

36.35 

36.34 
36.35 
36.39 
36.45 
36.54 

36.66 
36.82 
3701 

37.23 
37.48 

37.76 
38.07 

38.40 

38.75 
39.10 

39.45 
39.78 
40.09 


16 
10 

5 
I 

4 

7 
10 

II 
12 
12 
12 
II 

10 
8 
6 

3 


I 

4 
6 

9 
12 

16 

19 
22 

25 
28 

31 
33 
35 
35 
35 

33 
31 


Dcdina- 
tionN. 


+  17  10 


// 


73.1 
71.9 

71.0 

70.3 
69.9 

69.8 
69.9 
70.2 

70.7 
71.3 

72.0 
72.7 

73.3 
73.9 
74.4 

74.9 
75.3 
75.6 

75.7 
75.7 

75.6 
75.3 
74.9 
74.4 
73.7 

72.8 
71.7 

70.4 
69.0 

67.4 

65.6 

63.7 
61.8 

59.9 
58.0 

56.2 
54.6 
53.2 


12 

9 

7 

4 
I 

I 

3 

5 
6 

7 

7 
6 

6 

5 
5 

4 

3 
I 

o 

I 

3 
4 
5 
7 
9 

I 

3 

4 
6 

8 

9 
9 
9 

9 

8 

6 
4 


1.047 
35'.4o6 


•♦0.309 
74".47 


0.00 

-0-3 


+0.02 
+0.5 


a  Leonis. 
Mag.  1.3 


Right 


h       na 

10    3 

s 

"^5-29  ,„ 
45.58  II 

46.03  ^^ 
46.18  '5 


tionN. 


46.28 

46.33 

46.34 

46.31 
46.24 

46.15 
46.04 

45.92 
45.80 
45.68 

45.57 

45 .4» 
45.41 
45.35 
45.31 

45.29 
45.30 

45.34 
45.40 

45.49 

45.61 

45.76 

45.94 

46.15 
46.40 

46.68 
46.98 
47.30 
47.64 
47-99 


10 

5 

I 

3 
7 
9 

XI 

12 
12 
12 
II 

9 

7 
6 

4 
2 


4 
6 

9 
12 

15 
18 

31 

25 
28 

30 
32 

34 
35 
34 


4».33  „ 
48.66  33 

48.963® 


+1223 


// 


34.0 
32.5 
31.3 
30.4 
29.7 

29.3 
29.1 

29.1 

29.3 
29.7 

30.2 
30.7 
31.2 
31.S 
32.3 

32.8 

33-3 
33.7 
34.0 
34.2 

34.3 
34.3 
34.2 
33.9 
33.4 

32.8 
32.0 
31.0 
29.8 

28.4 

26.8 
25.0 

23.1 
21. 1 

19.2 


15 

12 

9 
7 
4 

2 
0 
2 

4 
5 

5 

5 
6 

5 
5 

5 

4 

3 
2 

I 

0 

I 

5 
5 
6 

8 
10 
12 

I* 

16 

18 

19 
20 

19 


19 
T7.3  ,g 

13.9 


1.024      .K>.aao 
44'.428    34".io 


aoo 
-0.3 
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FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


Date. 


Jan.  0.6 
I0.6 

20.6 

30.6 

Feb.   9.5 

19-5 
^lar.   1.5 

21.4 
31.4 

Apr.  10.4 
20.3 

30.3 
May  10.3 

20.3 

30.2 

June  9.2 

19.2 

29.2 

July   9.1 

19.1 
29.1 
Aug.  8.0 
18.0 
28.0 

Sq)t.  7.0 
16.9 
26.9 

Oct.  6.9 
16.9 

26.8 
Nov.  5.8 

15.8 
25.7 

Dec.   5.7 

15.7 

25.7 
35.6 


A.  Hydxae. 

Mag.  3.8 


Right 
Aacensioa. 


Declina- 
tion S. 


h      m 

10    6 


21.45 

21.73 
21.96 

22.15 

22.29 

22.38 
22.42 
22.42 
22.39 
22.32 

22.23 
22.12 
22.00 

21.88 
21.76 

21.64 

21.54 

21.45 
21.38 

21.33 

21.30 
21.30 
21.32 
21.37 
21.44 


28 

23 
19 
14 

9 

4 
o 

3 
7 
9 

II 
12 
12 
12 
12 

10 

9 
7 
5 
3 

o 

2 

5 

7 
II 


14 


Sectf.Tan^ 
Mean  Place 


IK^a,D»a 


21.55 
21.69 
21.86  '7 
22.07  ^' 
22.31  ^^ 

22.58 
22.88  3° 

23.20  ^^ 

23.53 1] 

23.87  ^^ 

33 
24.20 

24.82  30 


-II  55 


// 


18.4 
20.9 

23.4 

25.7 
27.8 

29.7 

313 
32.7 
33.8 

34.7 

35.3 
35.7 
35.8 

35.7 
35.4 

34.9 
34.2 

33.4 
32.4 
31.3 

30.1 
28.9 
27.7 
26.6 

25.7 

24.9 

24-3 
24.0 

24.1 
24-5 


25 

25 

23 
21 

19 

16 

»4 
II 

9 
6 

4 
I 

I 

3 

5 

7 
8 

10 

II 

12 

12 
12 
II 

9 

8 

6 

3 
I 

4 
8 


g  Velonua. 
Mag.  4. 1 


12 


25.3 
26.5 
28.0  '5 

29.0 
319 


21 

23 


34-2 
36.6 

39- 1 


24 

25 


1.022 
2o».8o5 


-0.21 1 
25".oo 


Riffht 
Ascension. 


0.00 
-0.3 


-0.0 1 
+0.5 


h 
10 

s 

5.39 
570 
5.96 
6.16 
6.30 

6.38 
6.41 
6.38 
6.31 
6.20 

6.05 
5.88 
570 

551 
5.32 

5.13 

4.95 
4.78 

4.64 
452 

4.42 
4.36 
4.33 

4-34 
4.40 

450 
4.64 

4.83 
5.07 
5.35 

5.68 
6.04 
6.42 
6.82 
7.22 

7.61 
7.98 
8.31 


m 
II 


31 
26 

20 

14 

8 

3 

3 

7 
II 

15 

<7 
18 

19 
19 
19 

18 

17 

14 
12 

10 

6 

3 
I 

6 

10 

14 

19 

24 
28 

33 

36 

38 
40 

40 
39 

37 
33 


Declina- 
tion S. 


-41    41 


// 


II.8 
15.0 
18.4 
21.9 

25.3 

28.6 

31.7 
34.6 
37.2 

39.5 

41.4 
42.9 
44.0 

44-7 
44-9 

44-7 
44.1 

43- 1 

41.7 
40.0 

38.0 
35.8 

33-5 

31. 1 
28.7 


32 
34 
35 
34 
33 

3» 

29 
26 

23 
19 

15 
II 

7 


6 
10 

14 

17 
20 

22 

23 

24 

24 
22 


20 


26.5 

^^•5    17 

22.8  '7 
13 


21.5 
20.7 

20.4 
20.6 
21.4 
22.7 
24.6 

27.0 
29.8 

32.9 


8 
3 

2 
8 

13 
19 

24 

28 
31 


88  Urue  Majoxls. 

Mag.  5.7 


Right 
Ascension. 


57 


h   m 
10  II 

46.78 

47-35  ,^ 

47.85  ^° 
48.26  4' 

48.56  3° 
19 

48.75 
48.83 

48.80 

48.67 

48.46 

48.18 

47.85 
47.48 
47.09 
46.70 


8 

3 

13 
21 

28 

33 
37 
39 
39 
38 


46.32 

45.97  .^ 

45.66  ^' 

27 

45.39  ^ 

45.18 


35 


21 


'•339 
4".835 


-0.891 
26". 10 


-0.0 1    -0.05 
-0.4     +0.5 
(Bph  15] 


45.03 
44.95 
44.93 
44.98 
45.10 

45.30 

45.57 
45.92 

46.33 
46.81 

47.35 

47.95 

48.59 
49.26 

49.94 

50.62 

51.27 
51.88 


15 

8 

2 

5 
12 

20 


27 

35 

41 
48 

54 

60 

64 

67 
68 

68 

65 
61 


Declina- 
tion N. 


+65  32 


// 


23.3 
24.2 

25.6 

27.5 
29.7 


9 

14 

19 
22 

24 


26 
26 


32.1 

34.7 
37.3 
39.8  ^5 

42.1  ^3 
21 

44.2 

45.9 
47.2 
48.1 
48.4 

48.2 
47.6 

46.5 
45.0 

43.1 

40.8 
38.2 

35.4 

32.3 
29.1 

25.9 
22.6 

19.4 

16.3 

13.3 

10.6 

8.3 
6.3 
4.7 
3.6 

3.1 
3.1 
3.7 


17 

13 

9 

3 

2 

6 
II 

15 
19 
23 

26 
28 

31 
32 
32 

33 
32 

3» 
30 

27 

23 
20 

16 

II 

5 

o 
6 


C  Leonis. 
Mag.  3.6 


Right 
Ascension. 


h 
10 


m 
II 


s 
52.26 

52.57 
52.84 

53.06 
53.23 

53.35 
53.42 

53.43 
53.40 

53.33 


31 
27 

22 

17 
12 

7 
I 

3 
7 
9 


II 
12 


53.24 

53.13 
53.01 
52.88  '^ 

52.75  '^ 


2.415        +2.198 


43"-864 


34".32 


+0.03 
-0.4 


+0.13 
+0.5 


52.63 

52.53 
52.44 
52.37 
52.32 

52.30 
52.30 
52.33 
52.39 
52.47 

52.59 
52.74 
52.92 

53.14 
53.39 

53.68 
54.00 

54.34 
54.70 
55.06 

55.42 

55.77 
56.10 


12 

10 

9 

7 

5 

2 

o 

3 
6 

8 

12 

15 
18 

22 

25 
29 

32 
34 
36 
36 
36 

35 
33 


Declina- 
tion N. 


+  23  50 


// 


61. 1 
60.1 

59.5 
59.2 
59.2 

59.5 
60.0 

60.7 

61.5 

62.4 

63.4 

64.3 
65.2 

65.9 
66.5 

66.9 
67.2 

67.3 
67.2 

67.0 

66.6 
66.0 
65.2 
64.2 

63.1 

61.8 
60.3 

58.7 
56.9 
55.0 

53.0 
51.0 

49.0 
47.0 

45.1 

43.4 
42.0 

40.8 


10 

6 

3 
o 

3 

5 

7 
8 

9 

10 

9 

9 

7 
6 

4 

3 
I 


6 

8 

10 

II 

13 

15 
16 

18 

19 
20 

20 
20 
20 

19 

17 

14 
12 


1.093 
5i*.269 


+0.442 
64".6i 


40.0I 


+0.03 
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APPARENT  PLACES  OF  STARS,  1913 

FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


Mean  Solar 
Date. 


Jan.  0.7 
10.6 
20.6 

30.6 

Feb.   9.6 

19-5 
Mar.    1.5 

21.4 
314 

Apr.  10.4 
20.4 

30.3 
May  10.3 

20.3 

30.3 
June  9.2 

19.2 

29.2 

July   9.1 

19.1 
29.1 
Aug.  8.1 
18.0 
28.0 

Sept.  7.0 
17.0 
26.9 

Oct.  6.9 
16.9 

26.8 
Nov.  5.8 

15-8 
25.8 

Dec.    5.7 

15.7 
257 
35.7 


9  H.  Draconis. 
Mag.  5.0 


Right 
Ascension. 


Declina- 
tion N. 


h        ni 
10     27 


-f-76    9 


Sec  6,  Tan  6 
Mean  Place 


D  V  a,  Dw  a 


49.02 
49.96 

50.79 
51.47 
51.99 

52.32 
52.47 
52.44 
52.24 
51.88 

51.39 
50.79 
50.11 

49.38 
48.63 

47.89 
47.18 

46.53 
45.95 
45.46 

45.07 
44.80 

44.64 

44.60 

44.69 

44.91 

45.27 

45.75 

46.35 
47.07 

47.90 
48.83 

49.83 
50.89 

51.98 

53.07 
54.^3 
55.13 


94 

83 
68 

52 
33 

15 

3 
20 

36 

49 

60 
68 

73 
75 
74 

71 
65 
58 
49 
39 

27 
16 

4 

9 
22 

36 
48 
60 

72 
83 

93 
100 

106 

109 

109 

106 

I 
100 


28.8 
29.9 

31.5 
33.6 
36.1 

38.8 

41.7 
44.6 

47.4 
50.0 

52.3 
54.2 

55.7 
56.7 
57.1 

56.9 
56.2 

55.0 

53.3 
51.2 

48.6 

45.7 
42.6 

39.2 

35.7 


II 
16 

21 

25 
27 

29 

29 

28 

26 
23 

19 

15 
10 

4 

2 

7 
12 

17 
21 

26 

29 
31 
34 
35 
36 


36 
35 


32.1 
28.5 

25.0 
21.6^^ 
18.4  ^^ 


15.5 

13.0 

10.9 

9.3 

8.2 

7-7 
7.8 
8.6 


29 

25 
21 

16 

II 

5 

I 

8 


4.180       +4.059 
44".oii     4i".87 


p  Leonis. 
Mag.  3.8 


Right 
Aacenskm. 


h 
10 


m 
28 


s 
4.63 
4.93 
5.19 
5.41 
5.58 

5.71 

5.79 
5.82 

5.81 
5.77 

5.70 
5.61 
5.50 

5.39 
5.28 

5.18 
5.08 

4.99 
4.92 

4.87 

4.84 

4.83 

4.84 
4.88 

4.94 

5.03 
5.16 

5.32 

5.51 

5.73 


30 
26 
22 

17 
13 

8 

3 
I 

4 

7 

9 
II 

II 

II 

10 

10 

9 

7 
5 
3 

I 
I 

4 
6 


13 
16 

19 

22 

26 


Declina- 
tion N 


5-99  ,^ 
6.28  '9 

6.60^^ 

6.93  ^^ 

7.27 


34 
34 


7.61 

7.95 
8.27 


34 
32 


+  9  44 


0f 


76.4 

74.7 

73.3 
72.1 

71.2 

70.6 
70.2 
70.0 
70.1 

70.4 

70.8 
71.2 
71.7 

72.3 
72.9 

73.4 
73.9 
74.4 
74.8 

75.1 

75.4 

75.5 

75.5 

75.3 
75.0 

74.5 
73.8 

72.9 
71.7 

70.3 

68.7 
67.0 
65.1 
63.0 
60.9 

58.9 
57.0 

55.2 


17 

14 
12 

9 
6 

4 

2 

I 

3 
4 

4 

5 
6 

6 

5 

5 
5 
4 
3 
3 

I 
o 

2 

3 
5 

7 

9 
12 

14 
16 

17 

19 
21 

21 

20 

19 
18 


88  Seztantis. 
Mag.  6.4 


+0.04 
^4 


+0.25 
+0.4 


1.015       +0.172 
I3*.9i2     76". 80 


Right 
Ascension. 


Declina- 
tion S. 


h 
10 


m 

36 


0.00  +0.01 

-0.4  +0.4 

[Bph  xj] 


8 
59.20 

59.49 

59.75 

59.97 
60.15 

60.28 
60.36 
60.39 
60.39 
60.36 

60.30 

60.21 

60.11 

60.01 

59.90 

59.80 
59.70 
59.61 

59.54 
59.48 

59.44 
59.42 
59.42 
59.44 
59.49 

59.57 
59.68 

59.83 
60.01 

60.23 


29 
26 

22 

18 

13 
8 

3 
o 

3 
6 

9 
10 

10 

II 

10 

10 

9 

7 
6 

4 

2 
o 

2 

5 
8 

II 

15 
18 

22 
25 

28 


60.48 

60.76 

61.06^'' 

61.39  ^^ 

61.73  '^^ 
34 

62.07 
62  40  ^^ 
62.71  ^^ 


-    I    16 


ft 


58.8 
60.9 
62.9 

64.7 
66.3 

67.6 
68.7 

69.5 
70.1 

70.4 

70.5 

70.5 

70.3 
70.0 

69.6 

69.1 
68.6 
68.0 

67.3 
66.6 

65.9 

65.3 
64.7 

64.2 
63.9 

63.8 

63.9 
64.2 

64.8 

65.6 

66.8 
68.3 
70.0 
71.9 
74.0 

76.2 
78.4 
80.6 


21 
20 
18 
16 

13 
II 

8 
6 

3 
I 

o 

2 

3 
4 
5 

5 
6 

7 
7 
7 

6 
6 

5 

3 
I 

I 

3 
6 

8 

12 

15 

17 

19 
21 

22 

22 
22 


41  Leonis  Minoris. 
Mag.  5.0 


Right 
Ascension. 


h 
10 

8 
42.17 

42.49 
42.78 

43.02 

43-22 

43.37 
43.46 
43.50 
43.50 
43.46 

43.39 

43.29 
43.18 

43.06 

42.94 

42.82 

42.71 

42.61 

42.53 

42.46 

42.41 

42.39 
42.39 

42.42 
42.48 

42.57 

42.69 
42.84 

43.03 

43.26 


m 
38 


32 

29 

24 
20 

15 

9 

4 
o 

4 
7 

10 
II 
12 
12 
12 

II 

10 

8 

7 
5 

2 
o 

•3 
6 


12 

15 

19 

23 
26 


Declina- 
tion N. 


+2338 


43-52 
43.82  3° 

44.15  ^^ 


1. 000      -0.022 
58V629     6i".36 


0.00 
-0.4 


0.00 
+0.4 


44.50 
44.86 

45.22 
45.58 
45.92 


35 
36 
36 

36 
34 


f* 


34.2 
33.1 
32.3 
31.8 

31.7 

31.9 
32.4 
33.1 
33.9 
34.9 

35.9 

36.9 

37.9 
38.8 

39.5 

40.1 

40.5 

40.7 
40.8 

40.6 

40.2 

39.7 
39.0 
38.0 
36.8 

35.5 
34.0 

32.3 
304 
28.4 

26.3 
24.1 
21.9 
19.7 
17.7 

15.8 
14.2 

12.8 


II 

8 

5 
I 

2 

5 

7 

8 

10 
10 

10 
10 

9 

7 
6 

4 

2 

I 

2 

4 

5 

7 
10 

12 
13 

15 

17 

19 
20 

21 

22 
22 
22 
20 

19 

16 
14 


1 .092       +0.438 
41"  307     39"  08 


0.00 
-0.4 


+0.03 
.+0.3 


APPARENT  PLACES  OF  STABS,  1913 


375 


FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


1 

(f  Arftls. 

42  Leonis  Minoris. 

7  Aigds. 

M  AigtLs. 

1 

Mag.  3.0 

Mag.  5.4 

Var.  1.6-6.6 

Mag.  2.8 

1      Mean  Solar 

1         Date. 

1 

Right 

Declina- 

Right 

Declina- 

Right 

Declina- 

Right 

Declina- 

Ascension. 

tion  S. 

Ascension. 

tion  N. 
0       / 

Ascension. 

tion  S. 

Ascension. 

tion  S. 

h       m 

0       / 

h       m 

h       m 

0       * 

h        m 

0      / 

10     39 

-6356 

10     41 

+  31    7 

10    41 

-59  13 

10   43 

-4857 

Jan.   0.7 

s 
5133 

1.4 

2^83 

80.1 

s 
41.27 

18.9 

s 

'•76 

21.9 

10.6 

51.80^7 

4.5^' 

3.17    ^^ 

79.2    9 

41.69^' 

22.0  ^ 

2.13  37 

25.0  ^ 

20.6 

52.20  ^^ 

7.93* 

3.48    '' 

78.7    5 

42.06  ''^ 

25.4  ^;J 

2-44^' 

28.3  33 

30.6 

12 
52.52   I 

11.6  37 

3-74     ' 

78.7    ^ 

42.36  3° 

29.1  ,fi 

^•70  11 

31.8  ^5 

Feb.  9.6 

52.75    ,^ 

15.5  39 

21 
3.95     ,' 

79.0    ^ 

42.58  ^^ 

32.9  ^' 

^   ^^     20 
^•90     _ 

35-4  ^' 

f 

14              39  i 

15 

6 

14 

38 

13 

36 

195 

52.89  , 
52.95  . 

23.2  38 

4.10 

79.6 

42.72 
42.78    ^ 

36.7  „ 

3-03         , 

390 

Mar.   1.5 

4.20     '^ 

80.5  9 

w  « 

44°,, 

3.10   ; 

42.5  35 

11.5 

52.92  ,f 

26.9    ^7 

4.25    ^ 

81.6  " 

42.77    „ 
42.69 

3"    ] 

45.8  33 

21.4 

52.81  • 

-52-63 1: 

30.4  ^5 

4.25    ^ 

82.9  '3 

47.4  \' 

3.07   I 

48.8  3° 

5^-6  '! 

314 

33.6  ^^ 

4.20      5 

84.2  |3 

42-55  ^ 

50.5  ^! 

2.98     9 

24 

29 

8 

14 

»9 

27 

13 

24 

Apr.  10.4 

52.39  ,„ 

36.5  ^^ 

4.12 

856  ,^ 

42.36 

53-2  ,^ 

2.69  '^ 

54.0  ,„ 

20.4 

52.10 ' 

39.0    ^ 

4.02    '° 

86.9    3 

42.13     3 

55-6  ':^ 

-/:  ^  20 
56.0      , 

30.3 

5'*'  38 

390    " 

88.0  ' ' 

41.86  =^7 

57.5  ^ 

2.51   ^' 

57.6  ^^ 

May  10.3 

42.6 

376      1 

89.0  '° 
89.8    I 

41.57  "^^ 

59.0  ,^ 

^  ^^  21 
^•30  ^^ 

58.8  ^^ 

20.3 

43.7  '; 

3.62  ;j 

41.26  3» 

32 

60.0'° 
5 

2.08  " 
22 

59-5    ; 

30.3 

50.66 
50.28    J 

49.90  ,, 

44.3   „ 

3-49   ,, 

90.4 

40.94 ,, 

60.5 

1.86 

59.8    ^ 

June  9.2 

44.3   ° 

3-37  „ 

90.7     3 

40.63  3^ 

60.4 

1.65  " 

59.6    \ 
590 

19.2 

43-8    5 

3.26  " 

90.8     • 

40.33  't^ 

59.9  ,x 

'•44  " 

29.2 

49.54  ;. 

4^-8    ! 

3.08     ^ 

90.6    I 

39.78  ll 
23 

20 

1.06  '8 

IS 

57-9  ,^ 

July   9.1 

49.21  ■^i 
^^     28 

4-4 ;: 

90.2     * 

7 

57.5  '^ 

19 

5^-5  :^ 

19.1 

48.93  „ 

39.5  ,, 

3.03 

89.5    „ 

39.55  ,^ 

55-6 

0.91    ,, 

54-7  „ 

29.1 

48.70  '^ 
48.52  ^ 

37.3 

3.00  3 

88.6    9 

39.36  [I 

53.4  " 

079     a 

52.6 

Aug.  8.1 

34.8  I' 

3.00  ° 

87-5  !! 

39.22    ^ 
39.14    , 

50.9    5 

0.71      " 

50.3  \\ 

18.0 

48.41  " 

32-'  !I 

3.02 

86.1  '4 

84-5  ;S 

48.2    7 

0.67     4 

47.8    5 

28.0 

48.37  t 

292  z 

3.07  5 

39.12 

45-5  ,1 

0.67     ° 

45-3  \\ 

5 

29 

9 

18 

5 

28 

5 

25 

Sept.  7.0 

48.42 ,, 

20.9 

3-»6 

82.7 

39.17  ,. 

42.7  „ 

0.72    „ 

42.8 

17.0 

48.55  11 

3-2«     6 

80.8  '9 

3929 

40.0  "7 

0.83 

40.5  ^ 

26.9 

4»-77  " 

3-44    ' 

78.7  11 

39.49  ,^  '  37.6  ^^ 

1. 00  '7 

38-4 
36.6    « 

Oct.    6.9 

49.08  3' 

18.7  " 

16.9  •; 

3-^4  11 

76.S 

39.76 11 35.5  ; 

1.51 

16.9 

49.47    ^^ 

3-88  ^4 

74.2  '3 

40.10  34  33.8  7 

35-3      a 

46 

13 

28 

24 

40      12 

33 

0 

26.8 

49.93     ,, 

15.6 

4-16 

7^-8  „ 

^^•50    32.6 
40.96  4  32.0 

1-84   „ 

34-5     _ 

Nov.  5.8 

50.45    11 

14.9     7 

4-47  ^: 

69.4    t 

2.21    ^7 

34.2    ^ 

15.8 

51.02    5' 

14.8     ' 

4.81  34 

67.1  *3 

41.46  5^   32.0    ? 

2.62    ^' 

34.5    ^ 

25.8 

51.62    ^ 

15.3     ^ 

5-17  't 

64.9  " 

41.9953 

32.6    ° 

3.06   ^4 

35.4    ^ 

Dec.   5.7 

52.22 

16.5  " 

5-55  3„ 

62.9.*° 

42.53  _ 

33-9  'I 

3-51  ti 

36.8  '4 

59 

18 

38 

18 

53 

19 

44 

20 

15-7 

52.81 

'^•3  ,, 

5-93  ,„ 

61. I 

43.06 

35-8  ,, 

3-95   _ 

38.8 

25.7 

53.38  57 

20.6  ^^ 

6-31  ^' 

59.7  :t 

43.56  50 

38-2    0 

4-37  1: 

4' -3    f 

35.7 

53.90  5 

23.5  '^ 

6.67  3<* 

58.6 " 

44.02  4 

41. I  '9 

4.77  ^" 

44.2^9 

Sec  6,  Tan  d 

2.276       -2.045 

1. 1 68       +0.604 

1-955       -1.679 

1.523      -1.149 

Mtan  Place  |    50».959     20".  26 

I -.843     86^.98 

40'.95i     36".99 

1V464    37".90 

l>'^a,Dma\      -0.02         -0.13 

40.0I             +0.04 

-0.0 1          -0.1 1 

-0.0 1         -0.07 

bfS,l}mS  1 

-0.4 

+0.3      1 

-0.4 

+0.3  1 

-0.4 

+0.3     ' 

,     -o.\ 

Mi.->, 

iBph  13] 


376 


APPARENT  PLACES  OF  STARS,  1918. 

FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


Mean  Solar 
Date. 


Jan.  0.7 
10.6 
20.6 

30.6 

Feb.   9.6 

195 
Mar.    1.5 

21.5 
31-4 

Apr.  10.4 
20.4 

30.3 
May  10.3 

20.3 

30.3 
June  9.2 

19.2 

29.2 

July    9.2 

19.1 
29.1 
Aug.  8.1 
18.0 
28.0 

Sept.  7.0 
17.0 
26.9 

Oct.  6.9 
16.9 

26.9 
Nov.  5.8 

15.8 

25.8 

Dec.    5.7 

15.7 

257 

^35-7 

Sec  6,  Tan  6 
Mean  Place 


D'«^a,  Dm  a 


I  Leonis. 
Mag.  5.3 


Right 
Ascension. 


31 


h       m 
10    44 

8 
41.81 
42.12       ^ 

42.40  ^^ 
42.63  ^^ 
42.82    '9 

42.96 
43.06 

43.11 
43.12 

43.09 


10 

5 
I 

3 
6 


43.03 

42.95 
42.85 

42.75 
42.64 

42.54 

42.44 

42.35 
42.27 

42.21 

42.17 
42.14 
42.14 
42.16 
42.21 

42.29 
42.40 

42.54 
42.71 

42.92 

43.17 
43-45 
43.76 

44.09 

44.43 

44.78 
45.12 
45-44 


8 

10 
10 
II 
10 

10 

9 
8 

6 

4 

3 
o 

2 

5 
8 

II 

14 

17 
21 

25 

28 

31 

33 
34 
35 

34 
32 


Declina- 
tion N. 


+  10  59 


/f 


79.2 

77.5 
76.1 

75.0 
74.1 

73.5 
73.2 

73.1 
73.2 

73.5 

74-0 
74.6 

75-2 

75.8 
76.4 

77.0 

77.5 
78.0 

78.4 
78.7 

78.9 
78.9 
78.8 

78-5 
78.1 

77.5 
76.7 

75-7 
74-5 
730 

71.3 
69.5 
67.5 
65.4 
63.3 

61.2 
59-2 
57-4 


17 

14 
II 

9 
6 

3 
I 

I 

3 

5 

6 
6 
6 
6 
6 

5 
5 
4 

3 

2 

o 
I 

3 

4 
6 

8 

10 
12 

15 
17 

18 
20 
21 
21 
21 

20 

18 


<^'  Cliaiiueleon. 
Mag.  4.6 


Right 
Ascension. 


1. 019        +0.194 
4iVi6o     8o".70 


h       m 
10    44 


0.00 
^4 


+0.01 
+0.3 


59.29 
60.32 

61.19 

61.87 

62.34 

62.59 
62.63 
62.47 
62.12 

61.59 


103 

87 
68 

47 
25 

4 
16 

35 
53 
69 


60.90 
60.07 

58.08  '^4 
56.98"^ 


83 

95 


55.83 
54.67 
53-52 

52.41 
51.38 

50.46 
49.67 

49-04 
48.59 
48.34 

48.31 
48.51 
48.94 

49.59 
50.45 

51.48 
52.66 

53-95 
55.30 
56.67 

58.01 

59.27 
60.40 


115 

116 

115 
III 

103 
92 

79 
63 
45 

25 
3 

20 

43 

65 
86 

103 

118 
129 

135 
137 
134 

126 
113 


Declina- 
tions. 


-80  4 


/f 


31.8 

34.7 
38.0 

41.6 
45.4 

49.3 
53.3 
57.2 
61.0 
64.6 


29 
33 
36 

38 
39 

40 

39 
38 
36 
33 


^7-9  ,„ 
70.8  ^9 

73.3  ^^ 

75.4 
76.9 


21 

15 
10 


77.9 

78.3 
78.2 

77.6 
76.4 

74.7 
72.6 

70.1 

67.4 

64.5 

61.5 

58.5 
55-6 
53-0 
50.8 

49.0 

47.8 

47-2 

47-3 
48.1 

49-5 
51-5 
54-0 


4 
I 

6 

12 

17 

21 

25 
27 
29 
30 

30 

29 
26 

22 

18 

12 
6 
I 
8 

14 

20 

25 


5.806   -5-719 
58».640  52^.70 


-005    -0-36 
-0.4     +0.3 

IBph  13] 


y  Hydm. 
Mag.  3.3 


Right 
Ascension. 


h 
10 


m 

45 


s 

20.27 

20.57 

20.84 
21.07 

21.25 

21.38 

21.46 

21.50 

21.50 
21.47 

21.41 

21.33 
21.23 

21.12 
21.01 


30 

27 

23 
18 

13 

8 

4 
o 

3 
6 

8 
10 
II 
II 
'II 


20.90 
20.79  " 

20.69  '"^ 
20.60    ^ 

20.53     I 


20.47 

20.43 
20.41 

20.42 

20.46 

20.53 
20.63 

20.77 

20.95 

21.16 

21.41 
21.69 
22.00 
22.33 
22.67 

23.02 
23-36 


Declina- 
tions. 


46  Leonis  Minods. 
Mag.  3.9 


Right 
Ascension. 


-1544 


// 


9.7 
12.2 

14.8 

17.3 
19.6  ^3 


25 
26 

25 


4 

2 

I 

4 
7 

10 

14 
18 

21 
25 

28 

31 
33 
34 
35 

34 


21.7 
23.6 

25.3 
26.7 

27.9 

28.8 

29.4 
29.8 

29.9 
29.8 

29.5 
29.0 

28.3 

27.4 
26.3 

25.2 
24.0 
22.7 

21.5 
20.4 

19.4 
18.6 
18.I 
17.9 
18.I 


21 

19 

17 

14 
12 

9 

6 

4 
I 

I 

3 

5 

7 

9 
I 

I 

2 

3 

2 

I 
o 

8 

5 

2 

2 
5 


23.68  ^^ 


18.6 

19.5  ,1 
20.8  '3 

22.5  ^7 

24.5  '° 
22 

26.7 

29.1  ^^ 

31.6  "5 


1.039 
19*858 

0.00 
-0.4 


-0.282 
i6".54 


-0.02 
+0.3 


m 


h 
10    48 


28.04 
28.40 
28.72 
29.00 
29.22 

29.39 
29.50 

29.56 
29.56 
29.52 

29.44 

29.34 
29.21 

29.07 

28.92 

28.78 
28.65 

28.53 
28.42 

28.33 

28.26 
28.22 
28.21 
28.22 
28.26 


36 
32 
28 
22 

17 
II 

6 


4 
8 

10 

13 
14 
15 
14 

13 
12 

II 

9 

7 

4 
I 

I 

4 
8 


28.34 
28.46 

28.62 

28.82 

29.06  ^^ 


12 
16 
20 


29.33 
29.64 

29.99 
30.36 

30.75 

31.15 
31.54 
31.91 


27 

31 

35 

37 

39 
40 

39 

37 


DecUna- 
tionN. 


+3440 


ff 


54.9 
54.1 
53.8 

53.9 
54.3 

55.1 
56.2 

57.5 
59.0 
60.5 

62.0 

63.4 

64.7 
65.8 

66.7 

67.3 
67.6 

67.6 

67.4 
66.9 

66.1 
65.0 

637 
62.1 

60.3 

58.3 
56.2 

53-9 
51-5 
49.0 

46.5 
44.0 
41.6 

39-3 
37-2 

35.5 
34-1 
33.1 


8 

3 
I 

4 

S 

II 

15 
15 
15 

14 
13 

II 

9 
6 

3 
o 

2 

5 
S 

I 

3 
6 

8 


1. 216       40.693 
27*.oi9    63".i6 


40.0I 

-0.4 


40.04 

+0.3 


APPARENT  PLACES  OF  STARS,  1913 


377 


FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


fUnSolut 
Dtte. 


Jan.  0.7 
10.6 
20.6 
306 

Feb.   9.6 

Mar.   1.5 

21.5 
31-4 

Apr.  10.4 
20.4 

30.3 
May  10.3 

20.3 

30.3 
June  9.2 

19.2 

29.2 

July   9.2 

19.1 
29.1 
Aug.  8.1 
18.0 
28.0 

Sept.  7.0 
17.0 
26.9 

Oct.  6.9 
16.9 

26.9 

Nov.  5.8 

15.8 

25.8 

Dec   5.7 

157 
25-7 
35.7 


M  LeonU. 

Mag.  4.5 


Ri£ht 


Seed,  Tan  ^ 
Mean  Place 


J)' fa.  Dm  a 

Dfd,DmS 


h       m 
10    50 


8 
55.13 
55.46 
55.76 
56.02 

56.23 

56.39 
56.50 

56.55 
56.56 

56.53 

56.47 
56.38 
56.27 

56.15 
56.03 

55.91 
55.80 

55.70 

55-61 
55.53 

55.47 
55.44 
55.43 
55-45 
55.49 

55.56 

55.67 
55.81 

55.99 
56.21 


33 

30 
26 

21 
16 

II 

5 
I 

3 
6 

9 
II 

12 

12 

12 

II 
10 

9 

8 

6 

3 
I 


4 
7 

II 

14 
18 

22 

26 


29 


56.47 
56.76  ^, 
57.08  3^ 

57.43  ^^ 
57.79 


58.16 
58.52 
58.87 


36 

37 


36 
35 


Declina- 
tion N. 


+25  12 


/f 


44.7 

43.5 
42.7 

42.3 
42.2 

42.4 
42.9 
43.7 
44.7 
45.8 

46.9 
48.0 
49.1 
50.1 
50.9 

51.5 

51.9 
52.2 

52.3 
52.1 

51.7 

51. 1 

50.3 

49.3 
48.0 

46.5 

44.9 

43.1 
41. 1 

39.0 

36.8 

34.5 
32.2 

29.9 

27.8 


12 

8 

4 
I 

2 

5 
8 

10 

II 

II 

II 

II 

10 

8 

6 

4 

3 
I 

2 
4 

6 

8 

10 

13 
15 

16 
18 
20 
21 
22 

23 

23 

23 
21 

19 


t  Anthm. 
Mag.  4.7 


Right 
Ascension. 


25.9 
24.2 

22.8   '^ 


17 


h       m 
10    52 

s 
40.18 

40.51  "^^ 
40.80  ^9 

41.05  ^5 
41.25 


20 


14 

9 

4 
I 

5 
8 


1. 105        +0.471 
54-.306     50^.57 


0.00 
-0.4 


+0.03 
•K).3 


41.39 
41.48 

41.52 

41.51 
41.46 

41.38 
41.27 

41.14 
41.00 

40.85 

40.70 

40.55 
40.40 

40.26 
40.13 

40.02 

39-94 

39.89 

39.87 
39.88 

5 

39.93 
40.02    ^ 

40.16  '^ 

40.35  11 
40.58  II 

40.86 
41.18  ^^ 

41-53 
41.91 

42.30 


3 
4 

5 
5 

5 

5 

4 

3 
I 

8 

5 
2 

I 


35 
38 

39 
39 


42.69 
4307 
43.42 


38 
35 


Declina- 
tion S. 


Oroombridge  1706. 

Mag.  6.3 


-3639 

// 

61.7^° 

64.8  ^" 

68.0  3^ 

71.2  3^ 
31 

74.3 

77-3  11 

80.1  ^^ 

82.6  ^5 

84.9  ""^ 
20 

86.9 

88.5 

89.7 
90.6 

91. 1 


16 
12 

9 

5 
I 


Right 
Ascension. 


3 
6 

10 


91.2 
90.9 

90.3 

89.3 

88.0  '3 

16 

86.4 

84.6 

82.6 

80.6 

78.6 


18 
20 
20 
20 
20 


19 
16 


76.6 

74-7 

731 

71.8  '3 

70.9  ? 


70.5 
70.6 

71.2 

72.3 
73.9 

76.0 

78.5 
81.3 


I 

6 
II 
16 
21 

25 
28 


1.247        -0.745 
39-.923     7i"-58 


-o.oi         -0.05 

-0.4  +03 

[Eph  X3I 


h 
10 


m 

53 


s 

7.09 
8.23 

9.25 
lO.II 

io.8o 

11.29 

11.57 
11.63 

11.48 
11.15 

10.65 
10.00 

9.24 
8.40 

7.52 

6.63 

5.75 
4.91 
4.14 

346 

2.89 

2.44 
2. II 

1.92 

1.88 

1.99 
2.25 

2.67 

3.24 
3.96 


114 
102 

86 
69 
49 

28 
6 

15 
33 
50 

65 
76 
84 
88 

89 

88 

84 

77 
68 

57 

45 

33 

19 

4 
II 

26 

42 

57 
72 

85 


Declina- 
tion N. 


+7813 


// 


8 

14 
19 


56.4 
57.2 
58.6 
60.5 
62.8  ^3 
27 

65.5 
68.4 

71.4 
74.3 
77.1 


79.6 
81.8 

83.5 
84.7 

85.4 


29 

30 
29 

28 
25 


22 

17 
12 

7 

2 


4 
10 

15 


85.6 
85.2 
84.2 
82.7 
80.8  '9 
24 

78.4 
75.6 

72.5 
69.2 

65.6 


28 

31 
33 
36 

37 


61.9 
58.2 

54.5 
50.9 
47.5 


37 
37 
36 

34 
32 


98 


4.81 

5-79  ^^ 
6.88  '°9 

8.05  "7 

9.28^^3 

125 

'^•53  ,,, 
11.76  "3 

12.94 


44.3 
41.5 
39.1 
37.2 

:  35.8  't 


28 

24 
19 


118 


8 


35.0 
34.8 
35.2 


4.904 
i'.693 


44.801 
7 1  "48 


■fo.04 
-0.4 


■K>.3i 

•K).3 


01  Crateris. 
Mag.  4.2 


Right 
Ascension. 


h       m 

10   55 


32.39 
32.70 
32.98 
33.22 

33.41 

33.55 
33.64 
33.69 
33.70 

33.67 

33.62 

33.54 
33.44 
33.34 
33.23 

3312 
3301 

32.90 
32.80 

32.72 

32.66 
32.61 
32.58 
32.58 
32.60 

32.65 

32.74 
32.87 

33.04 
33.25 


31 
28 

24 
19 
14 

9 

5 
I 

3 

5 

8 

10 
10 
II 
II 

II 

II 

10 

8 

6 

5 

3 
o 

2 
5 

9 

13 

17 
21 

24 


28 


33.49 

33.77  __ 
34.08  l[ 

34.41  ^^ 
34.75 


34 
35 


35.10 
35.44 
35.77 


34 
33 


Declina- 
tions. 


e   / 
1750 


// 


26 
26 


0.4 
3.0 
5.6 

8.1  ^5 
10.5 


12.8 

14.9 
16.7 

18.3 

19.6 

20.6 

21.3 
21.8 

22.1 

22.1 

21.8 

21.3 
20.6 

9.7 
8.7 

7.6 
6.4 

5.1 


24 
23 


21 
18 
16 

13 
10 

7 
5 
3 
o 

3 

5 

7 

9 
10 

II 

12 
13 


3.8  '3 

2.6'^ 
II 


1.5 
0.6 

0.0 

9.7 
9.7 

lO.I 

10.9 

12. 1 

13.7 
15.6 

17.8 
20.2 
22.7 


9 
6 

3 
o 

4 

8 
12 
16 

19 

22 

24 
25 


1.05 1 
32*.054 


-0.322 
7".65 


0.00 


-0.02 
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APPARENT  PLACES  OF  STABS,  1913. 


FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


Mean  Solar 
Date. 


Jan.  0.7 
10.7 
20.6 
30.6 

Feb.    9.6 

19.5 
Mar.    1.5 

"5 
21.5 
31.4 

Apr.  10.4 
20.4 

30.4 
May  10.3 

20.3 

30.3 
June  9.2 

19.2 

29.2 

July    9.2 

19.1 
29.1 
Aug.  8.1 
18.1 
28.0 

Sept.  7.0 
17.0 
26.9 

Oct.  6.9 
16.9 

26.9 
Nov.  5.8 

15.8 

25.8 

Dec.    5.7 

157 
25.7 
35-7 


Sec  6,  Tan  6 
Mean  Place 


^Leonis. 
Mag.  5.0 


Right 
Aicension. 


h 
10 

t 
4.60 

4.91 
5.19 

543 
5.62 

5-77 
5.87 
5.93 
5.95 
5.93 

5.88 
5.81 

5-73 
5.64 
5.54 

544 

5.34 

5.25 

5.17 
510 

5.05 
502 

501 
502 

5.05 
511 

5-21 

5-34 
550 
570 

5-94 
6.21 

6.51 
6.83 

7.17 

7.51 

7.85 
8.17 


m 
56 


31 
28 

24 
19 
15 

10 
6 

2 
2 

5 

7 
8 

9 
10 

10 

10 

9 
8 

7 

5 

3 
I 

I 

3 
6 

10 

13 
16 

20 
24 

27 
30 
32 
34 
34 

34 
32 


Declina- 
tion N. 


I 


+  44 


/* 


65.5 

63.5 
61.7 

60.2 
58.9 

57.9 

57.1 
56.6 

56.3 
56.3 

56.4 
56.6 

57.0 

57.5 
58.0 

58.5 

59.1 

59.7 
60.2 

60.7 

61. 1 
61.5 
61.8 
62.0 
62.0 

61.8 
61.4 
60.7 
59.8 
58.7 

57.3 

55.6 
53.8 
51.8 

49.7 

47-5 
45.3 
43.3 


20 
18 

15 

13 
10 

8 

5 

3 
o 

I 

2 

4 
5 
5 
5 

6 
6 

5 
5 
4 

4 

3 

2 

o 
2 

4 

7 

9 
II 

14 

17 
18 

20 

21 

22 

22 
20 


/3  Urtae  Majoris. 
Mag.  2.4 


Right 
Ascension. 


1.003        +0.071 
4'.o84     65".27 


h       ni 
10     56 


37.81 

38.31 
38.76 

39.15 
39.46 

39.69 
39.84 

39.91 
39.90 

39.83 

39.69 
39.50 

39.27 
3902 

38.76 

3849 
38.23 

37.99 
37.77 
37.58 

37.42 
37.31 
37.24 
37.21 

37.23 


50 
45 
39 
31 
23 

15 

7 
I 

7 
14 

• 

19 

23 

25 
26 

27 

26 

24 
22 

19 
16 

II 

7 

3 

2 

8 


Declina- 
tion N. 


+5650 


// 


37.31 

37-44 
37.63 
37.88  '5 

38.18^0 


13 
19 


43.1 

43.2 

43.8 

44.9 
46.4 

48.3 
50.5 
52.9 
55.3 
57.7 

60.0 
62.0 

63.7 
65.0 

66.0 

66.5 
66.5 
66.1 

65.3 
64.0 

62.4 
60.4 
58.0 

55.4 
52.6 


I 

6 
II 

15 
19 

22 

24 

24 
24 
23 

20 

17 

13 
10 

5 

o 

4 
8 

13 
16 

20 

24 
26 

28 
30 


32 
32 
32 


D  V  a,  Dm  a 


0.00 
-0.4 


0.00 
+0.3 


38.54 
38.96 

39.42 

39.92 

4045 

40.99 

41.52 
42.04 


36 

42 
46 

50 
53 
54 

53 
52 


49.6 
46.4 

43.2 
40.0 

36.8  3^ 
31 

33-7 

30.9 
28.3 

26.1 

24.2 


28 
26 
22 

19 
14 


22.8 
22.0 
21.7 


8 
3 


1.828        +1.531 
36».032     56".40 


a  Vnm  MaJorU. 

Mag.  2.0 


Right 
Ascenskm. 


h   m 
10  58 

t 
24.36 
24.92 

25.43 

25.87 
26.23 


56 
51 
44 
36 

27 

17 

7 

2 

10 

n 
26.45 
26.22  ^3 

25.94  '^ 

25.63 

25.30 


26.50 
26.67 
26.74 
26.72 
26.62 


31 
33 
33 


24.97 

24.65 

24.34 
24.06 

23.82  ^^ 


32 

31 
28 


23.62 

23.46 

23.35 
23.30 

23.31 

23.38 
23.52 

23.73 
24.01 

24.35 


20 


16 
II 

5 
I 

7 


14 
21 

28 

34 
40 


47 


+0.01       +0.10 
-0.4        +0.3 


24.75 

25.22 

25.75  ^^ 

26.32 
26.91 


57 

59 
61 


27.52 


61 


28.13 
28.71  5® 


Declina- 
tion N. 


-1-62  12 


ff 


61.2 
61.4 
62.1 

63.4 
65.2 

67.3 
69.7 

72.3 
74.9 

774 

79.8 
81.9 

83.7 
85.1 

86.0 

86.4 
86.4 

85.9 
84.9 
83.5 

81.7 

79.5 
76.9 

74.1 
71.0 

67.8 

64.5 
61. 1 

57.7 
544 

5^.3 
48.4 
45.8 

43.5 
41.7 

40.4 
39.7 
39.6 


3 

7 

13 
18 

21 

24 
26 

26 

25 
24 

21 
18 

14 
9 

4 


5 

10 

14 
18 

22 
26 
28 

31 
32 

33 
34 
34 
33 
31 

29 
26 

23 
18 

13 

7 
I 


X  Leonia. 
Mag  4.7 


Right 


2- 145 
22".2l8 


+  1.898 


.ft 


75  ".30 


+0.01 
-0.4 


+0.12 
40.3 


h 
II 

t 
32.36 
32.67 

32.95 
33.19 
33.39 

33.55 

33-66 

33.72 
33.74 
33.73 

33.69 
33.62 

33.53 
3344 
33.34 

33.24 
33.14 
33.05 

32.97 
32.90 

32.85 
32.81 

32.79 

32.79 
32.82 

32.88 

32.97 
33.09 
33.25 
33.45 

33.68 

33.95 
34.25 
34.57 
34.91 

35.25 
35.59 
35.92 


m 
O 


3« 

28 

24 
20 

16 

II 
6 

2 
I 

4 

7 

9 

9 
10 

10 

10 

9 
8 

7 
5 

4 

3 

o 

3 
6 

9 
12 

16 

30 

23 

27 
30 
32 
34 
34 

34 
33 


Dedina- 
tiooN. 


H-  748 

22.9 
21.0  •' 

8.0  *♦ 


6.1 
5.6 

5.3 
5.2 
5.4 

5.7 
6.1 

6.6 

7.2 
7.8 

8.4 
9.0 

9.5 
20.0 

204 

20.7 
20.9 
21.0 
20.9 
20.7 

20.3 
19.7 
18.8 

^7-7 
16.4 

14.8 

13.0 
II. I 

9.0 

6.8 

4.6 

2.5 
0.6 


5 

3 
I 

2 
3 

4 

5 

6 

6 
6 

6 

5 
5 
4 
3 

2 
I 
I 

2 

4 

6 

9 
II 

13 
16 

18 

19 
}t 

22 

21 
19 


1.009      'K>.i37 
3i*.82i    24"05 


0.00 
-04 


40.0I 
40.3 


APPARENT  PLACES  OF  STARS,  1913 
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FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


IfnflSofaur 
Date. 


Jan.  0.7 
10.7 
20.6 
30.6 

Feb.  9.6 

Mar.   1.5 

21.5 
31.4 

Apr.  10.4 
20.4 

30.4 
^lay  10.3 

20.3 

30.3 
June  9.2 

19.2 

29.2 

July   9.2 

19. 1 
29.1 

Aug.  8.1 
18.1 
28.0 

Sept.  7.0 
17.0 
26.9 

Oct.  6.9 
16.9 

26.9 

Xov.  5.8 

15.8 

25.8 

Dec.   5.8 

157 
25.7 
35.7 


p*  Leonis. 

Mag.  57 


Right 
Aaoension. 


Sec*,  Tan  d 
^iean  Place 


h 
II 

8 
28.47 

28.78 

29.06 

29.30 

29.50 

29.66 

29.77 

2983 

29.85 
29.84 

29.80 

2973 
29.65 

29.56 

29.46 

29.36 
29.26 
29.17 
29.09 
29.02 

28.96 
28.92 
28.90 
28.90 
28.93 

28.99 
29.08 
29.20 
29.36 

29.55 

29.78 
30.04 

30.34 
30.66 

30.99 
31.33 

32.00 


m 

2 


31 
28 

20 
16 

II 
6 
2 
I 


7 
8 

9 
10 

10 

10 

9 
8 

7 
6 

4 

2 

o 

3 
6 

9 
12 

16 

19 
23 

26 
30 
32 
33 
34 

34 
33 


Declina- 
tion N. 


H-  2  25 

41.8 
Z^  Q    20 

37-9  ^^ 
36.2  '7 

34.8  '^ 
II 

33.7 
32.8 
32.2 
31.8 

31.7 

31.7 

31.9 
32.2 

32.6 
33.1 

33.6 
34.2 
34-8 
35.4 
35.9 

36.4 
36.8 

37.1 
37.4 
37.5 

37.4 
37.1 
36.5 
35.7 
34.6 

33-3 

31.7 

29.9 

27.9 
25.8 

23.6 
21.4 

19.3 


'/*  Ursse  Majoxls. 
Mag.  3.2 


9 
6 

4 
I 

o 


3 
4 
5 
5 

6 
6 
6 

5 
5 

4 

3 

3 
I 

I 

3 
6 

8 

II 

13 

16 
18 
20 
21 
22 

22 
21 


Right 
Ascension. 


h 
II 

8 
47.89 

48.30 
48.67 
49.00 

49.27 


m 

4 


1. 001 

28*.OOI 


■fo.042 
4i".26 


0.00 
-0-4 


0.00 
+0.2 


41 

37 

33 

27 
21 


8 


49.48 
4962  'J 
49.70 

49.72 
49.68 


4 
9 

2 

5 

7 
8 

8 

8 
6 

5 

3 
I 

8 
5 


49.59 
49.47 
49.32 

49.15 
48.97 

48.79 
48.61 

48.45 
48.30 

48.17 

48.06 
47.98 

47.93 
47.91 
47.93 

47.99 
48.09 

48.24 

48.44  .  . 

48.68  ^^ 

29 

48.97 

49.30 
49.67 
50.07 
50.50 


10 

15 
20 


33 

37 
40 

43 
44 


50.94 
51.38 
51.81 


44 
43 


Declina- 
tion N. 


+44  57 


63.2 

62.7 
62.7 

63.2 

64.1 

65.4 

67.0 

68.9 
70.9 

72.9 

74.8 

76.6 
78.2 
79.6 

80.6 

81.3 
81.6 
81.6 
81.2 

80.4 


5 
o 

5 

9 

13 

16 

19 
20 

20 
19 

18 
16 

14 
10 

7 

3 
o 

4 
8 

II 


79.3  _^ 

76.0  *^ 

74.0 
71.7 


20 

23 
25 


69.2 
66.5 

^3-7  ,, 

60.8  '9 

57.9  '^ 

55.0 
52.2 
49.6 
47.2 

45.1 

43.4 
42.1 

41.3 


27 
28 


29 

28 
26 

24 
21 

17 
13 

8 


1. 41 3        +0.999 
46».697     74".8i 


+0.01  +0.06 

-0.4  +0.2 

[Bph  13] 


ft  Craterts. 
Mag.  4.5 


Right 
Ascension. 


h 
II 

s 
22.87 

23.19 
23.48 
23.73 
23.93 

24.09 
24.20 
24.26 
24.28 
24.26 

24.22 

24.15 
24.06 

23.96 
23.85 

23.73 
23.61 

23.50 
23.40 

23.31 

23-23 
23.17 
23.13 
23.11 
23.12 

23.16 

23.24 
23.36 
23.52 
23.72 


m 

7 


32 
29 

25 
20 

16 
II 

6 

2 
2 

4 

7 

9 
10 

II 

12 

12 
II 
10 

9 
8 

6 

4 

2 

I 
4 

8 
12 
16 
20 

24 


23.96 
24.24 

24.55  ._ 
24.88  ^^ 


28 
31 


25.23 


35 
36 


25.59 

25.94  ^^ 
26.28  ^^ 


Declina- 
tion S. 


-22  20 


n 


57.1  '^ 
59.8  ^7 
62.5  ^7 
65.2 


67.7 
70.0 
72.1 

73.9 
75.5 

76.8 
77.8 

78.5 
79.0 
79.2 

79.1 

78.7 
78.1 
77.2 
76.2 

75.0 
73.7 
72.3 
70.9 
69.5 

68.2 
67.1 
66.2 
65.6 

65.4 

65.5 
66.0 

67.0 

68.4 

70.2 

72.3 
74.7 
77.3 


27 
25 

23 
21 

18 

16 

13 

10 

7 

5 

2 

I 

4 
6 

9 
10 

12 

13 
14 
14 
14 
13 

II 

9 
6 

2 

I 

5 
10 

H 
18 

21 

24 
26 


1.081 
22».634 


-0.41 1 
62^.89 


d  Leonis. 
Mag.  2.6 


Right 
Ascension. 


h  m 
II   9 

8 
29.70 
30.03  ^^ 

30.33  ^ 

30.60  ^7 
30.83  ^^ 


31.00 
31.12 
31.20 

31.23 
31.22 

31.18 

31. II 
31.02 

30.92 
30.81 

30.70 
30.59 
30.49 
30.40 
30.32 

30.25 
30.20 
30.18 
30.18 
30.20 

30.25 

30.34 
30.46 

30.62 

30.82 

31.05 

31.32 

31.63 
31.96 

32.31 

32.67 
33.02 

33.37 


17 

12 
8 

3 
I 

4 

7 

9 
10 

II 

II 

II 
10 

9 
8 


5 
2 

o 

2 

5 

9 
12 

16 

20 

23 

27 
31 
33 
35 
36 

35 
35 


Declina- 
tion N. 


+  2059 

// 

56.2 

54.8  !•? 
53.7 
52.9 
52.5 


II 

8 

4 
I 


52.4 

52.7 
53.2 

53.9 
54.8 

55.8 
56.8 

57.8 
58.8 

59.7 

60.4 
61.0 
61.4 
61.6 
61.6 

61.4 
61.0 
60.4 

59.6 
58.6 

57.4 
56.0 

54.4 
52.6 

50.6 


3 

5 

7 

9 
10 

10 
10 
10 

9 

7 

6 

4 

2 

o 

2 

4 
6 

8 

10 

12 

14 
16 

18 

20 

22 


23 


48.4 
46.1 

43.8  ^^ 

41.5  '' 

39.3 


37.2 
35.3 
33.7 


22 
21 

19 
16 


1. 07 1 
29».043 


+0.384 
6i".82 


0.00 
-0.4 


-0.03 
+0.2 


o.po 


+0.02 
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Mesa  Solar 
Date. 


Jan.    0.7 

10.7 
20.6 
30.6 

Feb.    9.6 

19.6 
Mar»   1.5 

II-5 
21.5 
31.4 

Apr.  10.4 
20.4 

30.4 
May  10.3 

20.3 

30.3 
June  9.3 

19.2 

29.2 

July    9.2 

19.1 
29.1 
Aug.  8.1 
18.1 
28.0 

Sq>t.  7.0 
17.0 
27.0 

Oct.  6.9 
16.9 

26.9 
Nov.   5.8 

15.8 

25.8 

Dec.    5.8 

15.7 
257 
35-7 


^  Oentauii. 

Mag.  4.3 


Right 
Ascension. 


Mean  Place 


h 
II 

s 

2.04 

2.47 
2.85 

3.18 
3.45 

3.65 

3.78 

3.85 
3.86 

3.81 

3.71 
3.57 
3.40 
320 
2.98 

2.74 
2.49 
2.25 

2.01 

1.78 

1.57 
1.39 

1.24 

113 
1.08 

1.08 

1. 14 
1.27 

1-47 
1.73 


ra 
17 


43 

38 

33 

27 
20 

13 

7 
I 

5 
10 

14 

17 
20 

22 
24 

25 

24 

24 

23 
21 

18 

II 

5 
o 

6 

13 
20 

26 
32 


38 


2.05 

2.43 

2.86  ^^ 

47 


3.33 
3.82 

4-31 
4-79 
5-25 


49 
49 

48 
46 


1.702 
2*.095 


Declina- 
tions. 


-54    o 


// 


34.0 
36.8 

39-9 

43.3 
46.9 

50.5 

54.1 
57.6 
60.9 
64.0 

66.8 
69.2 

71.3 
73.0 
74.2 

74.9 
75.2 
75.0 

74-4 
73.3 

71.8 
70.0 
67.9 

65.5 
63.0 

60.4 

57.9 

55.5 

53.4 
51.6 

50.3 
49-5 
49.3 
49.7 
50.7 

52.2 

54-3 
56.9 


28 

31 
34 
36 
36 

36 

35 
33 

31 

28 

24 
21 

17 
12 

7 

3 

2 

6 
II 

15 

18 
21 

24 

25 
26 

25 

24 
21 

18 
13 

8 

2 

4 
10 

15 

21 
26 


-1.377 
5o".82 


t  Leonls. 
Mag.  4.0 


Ri^t 
Ascensioa. 


I 


h 
II 


tn 
19 


-o.oi 
-0.4 


-0.09 
+0.2 


s 

2384 

24.17 
24.47 

2473 
2495 

25.12 

25.25 
25.34 

25.38 
25.38 

25.35 
25.30 

25.23 
25.14 
25.05 

24.95 
24.85 

24.76 

24.68 

24.60 

24.53 

24.48 

24.45 
24.44 

24.45 

24.49 
24.56 
24.67 

24.82 
25.00 

25.22 


33 

30 
26 

22 
17 

13 

9 

4 
o 

3 

5 

7 

9 

9 
10 

10 

9 

8 

8 

7 

5 

3 
I 


Declina- 
tion N. 


+  11      O 


// 


7 
II 

15 
18 

22 

25 


25-47  ,^ 
25.76  11 
26.08  ^^ 
26.42  34 


26.77 
27.11 

27.45 


35 


34 
34 


28.0 
26.2 
24.6 

23.3 
22.3 

21.7 
21.3 
21.2 
21.3 
21.7 

22.2 
22.8 

23.5 
24.2 

24.9 

25.6 
26.2 
26.7 
27.1 

27.4 

27.6 
27.7 
27.6 
27.4 
27.0 

26.4 

25.5 
24.4 

23.1 
21.6 


18 
16 

13 

10 
6 

4 
I 

I 

4 
5 

6 

7 
7 
7 
7 

6 

5 
4 

3 

2 

I 
I 

2 

4 
6 

9 
II 

13 
15 
17 

19.9 

18.0  '^ 

15.9  ^' 

^3-7 

II-5 


22 
22 
22 


9.3 
7.2 

5-2 


21 
20 


1.019      +0.194 
23*.377     3o"-94 


r  Leonis. 
Mag.  5.2 


Right 
Ascensicm. 


Declina- 
tion N. 


h 
II 


m 
23 


-f  3  19 


0.00        +0.01 
-0.4  +0.2 

[Eph  13] 


28.18 
28.50 

28.79 
29.05 
29.27 

29.44 

29.57 
29.66 

29.71 

29.72 

29.70 
29.65 

29.58 
29.50 

29.41 

29.32 
29.22 
29.13 
29.04 
28.96 

28.89 
28.84 
28.81 
28.80 
28.81 

28.84 
28.90 
29.00 
29.14 
29.32 

29.54 
29.79 

30.07 

30.38 
30.71 

31.06 
31.40 

31.73 


// 


32 

29 
26 

22 
17 

13 

9 

5 
I 


5 

7 
8 

9 
9 

10 

9 

9 

8 

7 

5 

3 
I 

I 
3 

6 
10 

14 
18 

22 

25 
28 

31 
33 

35 

34 
33 


67.4 

65.3 

63.4 
61.8 

60.4 

59.3 
58.4 
57.8 

57.5 
57.4 

57.5 
57.7 
58.1 
58.6 

59.1 

59.7 
60.3 

60.9 

61.4 

61.9 

62.4 
62.8 
63.1 
63.2 
63.2 

63.0 
62.6 
62.0 
61. 1 
60.0 

58.6 
57.0 
55.2 
53.2 
51.0 

48.8 
46.6 

44.5 


21 

19 
16 

14 
II 

9 
6 

3 
I 

I 

2 

4 

5 

5 
6 

6 
6 

5 
5 
5 

4 

3 
I 

o 

2 

4 
6 

9 
II 

14 

16 
18 
20 

22 
22 

22 
21 


A.  Draoonis. 

Mag.  4.1 


Right 
Ascension. 


Declina- 
tion N. 


1.002 

27'.8i3 


+0.058 
67".9i 


h 
II 


m 
26 


18.61  74 

19.30  ^ 

19.91  ^' 

20.42  ^ 
40 

20.82     „ 

21.10  ^» 

21.25  '^ 

21.28    3 

21.19    ^ 
20 


20.99 
20.70 

20.34 
9.92 
9.46 

8.98 
8.50 
8.03 

7.58 
7.16 


0.00 
-0.4 


0.00 

+0.2 


29 
36 

42 
46 
48 

48 

47 
45 
42 
37 


31 
25 


6.79 
6.48 

6.23 
6.06  *7 

5.97     ^ 

5.96 
6.03 
6.19 

6.45 
6.81 


7 
16 

26 
36 

45 


7.26 
7.80  54 

9-83  I't 

77 
20.60 

21.37  11 
22.13 


+6948 


// 


24.2 

24.3 
25.0 

26.3 

28.1 

30.3 
32.9 
35.7 
38.5 
41.3 

44.0 
46.4 
48.4 
50.1 
51.3 

52.0 
52.2 

51.8 

50.9 
49.6 

47.8 

45.5 
42.8 

39.9 
36.7 

33.3 

29.7 
26.0 

22.3 

18.7 

15.3 
12. 1 

9.2 
6.7 
4.7 

3.2 

2.3 
2.0 


I 

7 

13 
18 

22 

26 
28 
28 
28 

27 

24 
20 

17 
12 

7 

2 

4 

9 

13 
18 

23 
27 
29 
32 

34 

36 
37 
37 
36 
34 

32 

29 

25 
20 

15 

9 
3 


2.897       +3.719 


I5-.244    40".95 


+0.01 
-0.4 


+0.18 
+0.1 
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S  Hydxae. 

X.  Oentanii. 

t;  Leonls. 

n  ciu 

mueleoBtts. 

Mean  Solar 

Mag.  3.7 

Mag.  3.3 

Mag  4.5 

Mag.  5.7 

Date. 

Right 

DcCUiia- 

Right 

Declinm* 

Right 

Declina- 

Right 

Dediiu- 

Ascenskn. 

tionS. 

Aicension. 

tionS. 

Ascension. 

tion  S. 

Ascension. 

tionS. 

h       m 

0      r 

b       m 

0      / 

h       m 

0      t 

h       1 

m 

0     ' 

II     28 

-31  22 

II     31 

-62  31 

II     32 

-    0  20 

If 

II    33 

-7524 

gm 

Jan.    0.7 

8 
43.25    _ 

23.6  „ 

45.31 

59-8  ,6 
62.4  '<* 

29.93  ^, 

35-5  „ 

s 
39.17 

88 

W  ' 

33.4  „ 

10.7 

43.60  ^^ 

26.3  'J 

45-^4  ^« 

30.26  ^^ 

^'^■'J  20 

40.05 

35-8  * 

20.6 
30.6 

43.91  3 
44.19 

29.1  "* 

32° !! 

46.32  '^^ 
46.74  t' 

65.45° 

68.7  ^! 

30.56  f  ° 
30.82 »; 

4'-5    ! 

40.84 
41.52 

79 
68 

38-7  '» 

42.0  3^ 

Feb.   9.6 

44.42  J 

35.0  3° 
29 

47-08  34 

72.33° 
37 

3'-4  :^ 

^^•^  " 

42.07 

55 
41 

«•'  I 

19.6 

44.60 

•  * 

37.9 ., 

47-34  ,8 

79-8  3« 

31.22 

44-4  „ 

42.48 

<^  •* 

49-4  ,„ 

Mar.   1.5 

44-74    I 

40.6  ^7 

31.36    4 

45-5  '' 

42.75 

27 

53.3  ,„ 

"5 

44.83    ' 

43.2  ^ 

47-62  '^ 

83.5  ^^ 
87.1  3^ 

31.46  't 

46.3    \ 

42.89 

14 

57-2  ^' 

21.5 

44.87    ^ 

45.6  ^ 

4765    \ 

31.51     5 

46.9    \ 

42.89 

0 

61. 1  ^9 

31.5 

44.87    I 

47-7 :; 

47-61  _4 

90.5  5t 

31.53     , 

47.2     3 

42.76 

13 
25 

64.8  37 

35 

Apr.  10.4 

44.84    , 
44.78    I 
44.70    ° 

49.5  ,, 

47-50 

93-7  ,„ 

31.52     , 

47.3     ^ 

42.51 

36 
46 

68.3  „ 

20.4 

51.0  '5 

TO 

47.33  J 

96.6  *9 

2  C 

31.48    * 

47.2     \ 

42.15 

71.6  33 

1/^ 

30.4 

VMM       ** 

52.2 

47' 2  'I 
46.86  '* 

99.1   5 

31.42     g 
31.34    „ 

47.0     , 

41.69 

74.5    ' 

May  10.3 

44.60   ° 

53-1    ; 
53-7    J 

101.2'' 

46.7     \ 

41.15 

54 
67 

76-9  ^ 

20.3 

44.48  \l 

46.57  '' 
32 

102.8  '^ 
It 

31.25    \ 

46.3    4 

0 

40.54 

7«-9 :: 

30.3 

44.36 

53-9    . 

46.25 

103.9  ^ 
^04.5    , 

31.16 

45.8    , 

44.6    ° 
44.0    ° 

43.4  : 

39.87 

«v^ 

^•5,0 

June  9.3 

44.23  ^l 

53.8    " 

45.92  " 

31.07     9 

39.17 

70 

81.5  '° 

19.2 

44.10     3 

53-4    * 

45.58  34 

104.7   , 

30.98    9 

38.45 

72 

82.0    5 

29.2 

43.97  ,i 

52-7  ,; 

45.24 ;; 

1044   \ 
103.6   * 

30.89    I 
30-81     I 

37.72 

73 

81.9    ' 

July   9.2 

43.85  " 

51.7    ° 

44.91  ^3 

37.02 

70 

81.2    7 

II 

12 

3' 

•3 

7 

5 

67 

II 

19.2 

+3-74  ,- 

5°-S  ,. 

44-60    „ 
28 
44.32 

102.3 
100.5  ■* 

30-74    , 
30.68    * 

42.9  , 

36.35 

60 

80.1     , 

78.5 :' 

29.1 

43.64  '° 

49-^    6 

47.5 ; 

42.4  \ 

35.75 

Aug.  8.1 

43.57    I 

44.08  =^4 
43.90 

98-4 : : 

30.64    4 

41.9  * 

35.23 

52 

76-4 

18.1 

43.52     5 

45.8  ^ 

96.0^4 

93.4  '^ 

27 

30.62 

41.5  ; 

34.81 

42 

0^  ^X 

74.0  ^* 

28.0 

43.50    ^ 

44.1  '7 
17 

43.78 «; 

30.62     ^ 

4^-3 : 

3451 

30 
17 

7'-3    ! 

29 

Sept.  7.0 

43.52 

ff 

43.73  , 

90.7  „ 

30.64 
30.70    ° 

41.3  , 

34.34 

# 

68.4 

17.0 

43.57  ,^ 

43.76  3 

88.0  *7 

41.5  ^ 

34.33 

I 

65-4  Z 

27.0 

43.67    ° 

39.4  \\ 

43.88  '^ 

85-3  V 

30.79    ' 

41.9  \ 

34.48 

15 

62-5  '2 

Oct.    6.9 

43.81     4 

38.3 " 

44-08    ° 

82.8  ^5 

30.92  '3 

42.5  f 

34.79 

31 

59.7  *" 

16.9 

44.00    9 

37.5  * 

44-37  'I 

80-7 !! 

31.08  '^ 

43.4  ' 

35.25 

46 

57.2  ^5 

24 

4 

37 

17 

21 

12 

61 

21 

26.9 

44.24  ,8 
44-52  ^8 

37-1    , 

44.74  ,, 

790,, 

3^29   ^, 

44.6 ., 

35.86 

55.1 

Nov.  5.9 

37.2    ' 

45.18  44 

77.8 " 

^'•54    ^ 

46.1     5 

36.60 

74 
0  _ 

53.5    ' 

15.8 

4483  ^ 

^^-'J  ,0 

45-69  ^' 
46.25  5^ 

77.1  \ 

31.82  ^« 

47-8    7 

37.45 

85 

52.4" 

25.8 

45.18  ^5 

38.7    ° 

77.0  ' 

32.12  3« 

49-7  !' 

38.38 

93 
^0 

51.9    ^ 

Dec.   5.8 

45.55  11 

40.2  ^ 
19 

46.84  59 

77-^  ,: 

32.45  33 
34 

51.8" 
22 

39.36  ^ 

98 

[OO 

2 
5^-'    8 

15.7 

45.93  „ 

42.1  ,^ 

47.44  ,„ 

7«-^  ,« 

32.79  .^ 

54-°  „ 

40.36 

_  0 

52.9 

25.7 

46.30  ii 
46.66  36 

44.3 

48.03  59 
48.59  5^ 

80.6  '^ 

33.13  ^; 

56.3  ^ 

41.34 

98 

54.4  ' 

35.7 

46.8  ^5 

82.9  ^3 

33.47  ^^ 

58.5  " 

42.27 

93 

56.5 " 

Sec  6,  Tan  6 

1.171       -0.610 

2.169       ~i-924 

1. 000       -0.006 

3.971      -3.843 

Mean  Place 

43'.2I9     34".36 

45V642     78".  19 

29'-655     35  ".88 

39'.922    53".7i 

DV  <x,  D«  a 

0.00         -0.04 

-0.01          -0.13             0.00           0.00 

-0.0  ] 

t         -0.25 

D^p  6,  Dm  S 

-0.4 

•fO.I        1 

-0.4 

+0.1      1 

-0.4 

+0.1           1 

-0.4 

+0.1 

tBph  13] 
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APPAKENT  PLACES  OF  STABS,  1913. 

FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


Mean  Solar 
Date. 


Jan.  0.7 
10.7 
20.7 
30.6 

Feb.    9.6 

19.6 
Mar.    1.5 

II.5 
21.5 
31.5 

Apr.  10.4 
20.4 

30.4 
May  10.4 

20.3 

30.3 
June  9.3 

19.2 

29.2 

July    9.2 

19.2 
29.1 
Aug.  8.1 
18.1 
28.1 

Sept.  7.0 
17.0 
27.0 

Oct.  6.9 
16.9 

26.9 
Nov.  5.9 

15.8 

25.8 

Dec.    5.8 

15.8 
25.7 
35-7 


>^  Viigiiiis. 

Mag.  3.8 


Right 
ABcension. 


Sec  8,  Tan  8 
Mean  Place 


D'^  a,  Dm  a 
DvP  8,  Dm  8 


h 
II 


zn 

46 


s 
0.03 
0.36 
0.67 

0.95 
1. 19 


•39 

.54 

.65 
.72 

.75 

•75 
.72 

.67 
.61 

.53 

•45 
.36 
.27 

.18 
.10 


1.02 

0.95 
0.90 

0.87 

0.86 

0.88 
0.92 
1. 00 
1. 12 
1.27 


33 

31 
28 

24 
20 

15 
II 

7 

3 
o 

3 

5 
6 

8 

8 

9 

9 

9 
8 

8 

7 

5 

3 
I 

2 

4 
8 

12 

15 
20 


24 
27 


1.47 
I.71 

1.98 

2.28  30 

2.61  ^*^ 
34 

2.95 

3.29  ^^ 

3.63  ^^ 


Declina- 
tion  N. 


-f    2   14 


77.3 

75^2 
73.2 

71.4 
69.9 

68.7 
67.8 
67.1 
66.7 
66.5 

66.6 
66.8 
67.1 

67.5 
68.0 

68.6 
69.2 
69.8 
70.4 
70.9 

71.4 
71.8 

72.1 

72.3 
72.3 

72.2 
71.9 

713 

70.5 
69.4 

68.1 

66.5 
64.7 
62.7 
60.6 

58.4 
56.1 

53.9 


21 
20 
18 

15 
12 

9 

7 

4 
2 


2 

3 

4 

5 
6 

6 
6 
6 

5 
5 

4 

3 

2 

o 

I 

3 
6 

8 

II 

13 

16 
18 
20 
21 
22 

23 
22 


1. 00 1        +0.039 
9».8io     78".30 


0.00 
-0.4 


0.00 
+0.1 


Oroombxldse  1880. 

Mag.  6.5 


Right 
Ascension. 


h 
II 


m 

47 


58^86 
59.26  ^° 


59-64 


38 


5998  l^ 
60.28  3° 
25 

60.53 
60.72  ^^ 
60.86  'J 
60.94 
60.97    ^ 


60.96 
60.91 
60.83 
60.72 
60.60 

60.47 
60.33 
60.19 
60.05 

5993 

5982 

59.73 

5965 
59.60 

59^58 

59-59 
5963 
5972 

59-85 
60.03 


5 
8 

II 

12 

13 

14 

14 

14 
12 

II 

9 
8 

5 
2 


4 

9 

13 
18 

23 


27 
32 


60.26 

60.53 

60.85 

61.20  ^^ 

61.59  ^^ 
41 

62.00 
62.41  ^^ 
62.83  ^"^ 


Declina- 
tion N. 


+38   19 

82.9 
81.6  '^ 
80.8     ^ 

80.5  ^ 

80.6  ' 
6 

81.2 

o 

3 

5 
7 
7 


82.2 

83.5 
85.0 

86.7 

88.4 
90.1 
91.7 

93^  I 
94.3 

952 
95.8 
96.1 
96.0 
95-6 

94.8 
93.7 

92.3 
90.6 

88.6 


7 
6 

4 

2 

9 

6 

3 
I 

4 
8 


II 

14 

17 
20 

23 


26 


86.3 

83.7 
81.0^7 

78.1  '9 

75.1 


30 
31 


72.0 
68.9 

65-9 
63.0 

60.3 

57.9 
55.9 
54.3 


31 
30 
29 

27 
24 

20 
16 


1.275       40.791 
58"i39     95".3i 


y  Urtie  XaJOEis. 
Mag.  2.5 


0.00        +0.05 
-0.4  +0. 1 


Right 
AflcenMon. 


Dcclina' 
tiooN. 


h 
II 


m 

49 


50 


s 

6.84 

7.80  ^^ 
8.22  42 

8.58  36 
30 

8.88 

9.11  '3 

9.26  ^l 

9.34 
9.35 


+54  10 


// 


930 
9.19 

9.03 
8.84 

8.63 


II 
16 

19 
21 

23 
8.40 
8.16  '^ 

7.93  ^^ 
7.70 

7.48 


23 
22 

20 


7.28 
7.11 
6.97 
6.86 

6.79 

6.77 
6.80 
6.88 
7.02 
7.22 


17 

14 
II 

7 
2 

3 
8 

14 
20 

26 


26.6 

25.9 
25.8 

26.3 
27.3 

28.8 
30.6 
32.8 
35.2 
37.7 

40.1 
42.4 

44.5 
46.4 

47.9 

49.0 

49.7 
149.9 

49.7 
49.0 

479 
46.4 

44.5 
42.2 

39.6 

36.8 

337 

30.4 
27.1 

237 


7.48  ^^ 
7.80  3^ 
8.17  37 

8.59 
9-05 


42 
46 

49 


19.54 
20.04 

20.55 


50 

51 


7 
I 

5 
10 

15 

18 
22 

24 
25 
24 

23 
21 

19 

15 
II 

7 

2 

2 

7 
II 

15 
19 
23 
26 

28 

31 
33 
33 
34 
34 


20.3 
17.0 

13.9 
II. I 
8.6^5 


33 

31 
28 


6.6 
5.0 
4.0 


20 


16 
10 


ff*  Viigiiiis. 
Mag.  4.6 


Right 
Aaoension. 


h 
II 


m 
56 


'^*'''  33 
2543  *" 

2574  II 
26.03 

26.28  ^5 
21 

26.49 

26.65 

26.77 

26.84 

26.88 


16 
12 

7 

4 
I 


26.89 
26.87 
26.83 
26.77 
26.69 

26.61 
26.52 

26.43 

26.34 
26.25 

26.17 
26.09 
26.03 

25.99 
25.97 


2 

4 
6 

8 

8 

9 

9 

9 

9 
8 

8 
6 

4 

a 

o 


25.97  . 
26.00  3 
26.07  7 
26.18  " 
26.32 


II 

14 
19 


23 

26 

29 


1.708   +1.385 
i5'-673  42".55 


0.00 
-0.4 


+0.09 
0.0 


26.51 
26.74 
27.00 

27.29  „ 
27.61  32 

34 

27.95  „ 

28.30  35 
28.6434 


Dcdini. 
tionN. 


+  7  5 


ti 


54.9 
52.9 

5I.I 
49.5 
48.2 

47.3 
46.6 

46.2 

46.1 

46.3 

46.6 
47.0 
47.6 

48.3 
49.0 

49-7 
50.3 
50.9 

51-5 
52.0 

52.4 
52.6 

52.7 
52.6 

52.4 

52.0 

51.4 
50.6 

49-5 
48.2 

46.6 
44.8 
42.8 
40.7 
38.4 

36.1 
33.9 
31.8 


30 
18 
16 

13 
9 

7 
4 
I 
2 

3 

4 
6 

7 
7 
7 

6 
6 
6 

S 
4 

2 
I 
I 

2 

4 

8 
II 

13 
16 

18 

30 

31 

23 
23 

23 
21 


1.008         -(0.124 

24'.883    58''j(» 


coo 
-04 


+OX>I 
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MnnSohr 
Date. 


Jan.  0.7 
10.7 
20.7 

30.6 

Feb.  9.6 

19.6 
Mar.   1.6 

11.5 
21.5 
31.5 

Apr.  10.5 
20.4 

30.4 
May  10.4 

20.3 

30.3 
June  9.3 

19.3 
29.2 

July   9.2 

19.2 
29.2 
Aug.  8.1 
18.1 
28.1 

Sept.  7.0 
17.0 
27.0 

Oct.  7.0 
16.9 

26.9 
^'ov.  5.9 

15.9 
25.8 

Dec.  5.8 

15.3 
25.7 
35.7 


Mean  Place 


1913^ 


o  Vixflnls. 
Mag.  4.2 


Right 


34 
32 


17 
12 

8 

5 
I 


h       in 
12      O 

46.88 
47.22 

47.54  ,^ 
47.83     J 

48.08  ^5 
21 

48.29 

48.46 

48.58 

48.66 

48.71 

48.72 
48.70 
48.66 
48.60 

48.53 

48.44 

48.35 
48.26 

48.17 

48.08 

48.00 
47.92 

47.85 
47.80 

47.78 

47.78 
47.81 

47.87 

47.97 
48.11 

48.29 

48.51 
48.77 
49.07 
49.39 


4 
6 

7 
9 

9 

9 

9 

9 
8 

8 

7 

5 

2 

o 

3 
6 

10 

14 
18 

22 

26 

30 

32 

34 

49.73  ._ 
50.08  ^^ 

50.42  ^"^ 


Declina- 
tion N. 


+    9   12 


// 


54.0 
52.0 
50.2 
48.7 
47.5 

46.7 
46.2 

45.9 

45.9 
46.2 

46.7 

47.3 
48.0 

48.7 
49.5 

50.2 

50.9 
51.5 
52.1 

52.5 

52.8 

53.0 

53.0 

52.9 
52.6 

52.1 
51.3 

50.3 
49.1 

47.7 

46.0 
44.1 
42.0 

39.8 
37.6 

35.3 

33.1 
31.0 


20 

18 

15 
12 

8 

5 

3 
o 

3 
5 

6 

7 

7 
8 

7 

7 
6 

6 

4 
3 

2 
o 
I 

3 

5 

8 
10 
12 

14 
17 

19 
21 

22 

22 

23 

22 
21 


1.013       +0.162 
46*.68o    58".oo 


0.00 
-0.4 

—25 


+0.01 
0.0 


S  Centauri. 
Mag.  2.9 


Right 
Ascension. 


h 
12 

8 
50.14 

50.59 
51.00 

51.37 
51.69 

51.96 

52.17 
52.32 

52.41 
52.45 

52.45 
52.40 

52.31 

52.19 
52.04 


m 

3 


45 
41 
37 
32 

27 

21 

15 

9 

4 
o 

5 

9 

12 

15 
17 


51.68  ^9 

51.48 

51.27 
51.06 


20 
21 
21 
20 


50.86 
50.67 

50.51 

50.37 
50.27 

50.21 
50.21 
50.27 

50.39 
50.57 

50.82 

51.13 
51.50 

51.91 
52.36 

52.83 
53.30 
53.76 


19 
16 

14 
10 

6 

o 

6 

12 

18 

25 

31 
37 
41 
45 
47 

47 
46 


Declina- 
tion S. 


-50  14 


// 


1.8 
4.2 
6.9 
9.9 
13.1 


24 
27 
30 
32 

33 


16.4 

19.8^ 

23.1 

26.3 

29.4 


33 
32 

3» 

28 


32.2 
34.8 
37.0 
38.9 
40.4 

41.5 
42.2 

42.4 
42.2 

41.6 

40.6 
39.2 
37.5 
35.5 
33.3 

31.0 
28.7 
26.5 
24.4 
22.6 

21. 1 
20.1 
19.6 
19.6 
20.1 

21.2 
22.8 

24.9 


26 

22 

19 

15 
II 

7 

2 

2 

6 

10 

14 

17 
20 

22 
23 

23 
22 

21 

18 

15 

10 

5 
o 

5 
II 

16 
21 


I  564 
50».6o6 


-1.202 
i6".90 


S  Corvi. 

Mag.  3.2 


Right 
Ascension. 


h 
12 

3875 
39.10 

39.43 

39-73 
39-99 

40.20 

40.37 
40.50 

40.59 
40.64 

40.66 
40.65 
40.61 

40.55 
40.48 

40.39 
40.29 

40.19 

40.08 

39.97 

39.87 
39.77 

39-69 
39.62 

39.58 

39.57 
39.59 
39.65 
39.75 
39.89 

40.08 

40.32 

40.59 
40.90 

41.24 

41.59 
41.95 
42.31 


m 

5 


35 
33 
30 
26 
21 

17 

13 

9 

5 
2 

I 

4 
6 

7 
9 

10 
10 
II 
II 
10 

10 
8 

7 

4 
I 

2 

6 

10 

14 
19 

24 
27 
31 
34 
35 

36 
36 


Declina- 
tion  S. 


-22      8 


ff 


2.7 

5.1 

7.6 

10.2 

12.7 

15.1 

17.3 
19.4 

21.3 

22.9 

24.3 
254 
26.3 

26.9 
27.3 

27.5 
27.4 

27.0 

26.5 

25.8 

24.9 

23.9 
22.8 

21.6 

20.4 

19.2 
18.I 
17.2 
16.6 
16.2 

16.I 
16.4 
I7.I 
18.2 
19.7 

21.5 
23.6 

25.9 


24 

25 
26 

25 
24 

22 
21 

19 
16 

14 
II 

9 
6 

4 
2 

I 

4 
5 
7 
9 

10 
II 
12 
12 
12 

II 

9 
6 

4 
I 

3 

7 
II 

15 
18 

21 
23 


1.080 
38«.882 


-0.407 
9".45 


0.00 
-0.4 


-0.08 
0.0 
fBph  13I 


0.00 
-04 


-0.03 
0.0 


4  H.  Draconis. 

Mag.  5.1 


Right 
Ascension. 


h 
12 


m 

8 


s 

1.73 

2.92  "9 
4.06  "4 

5.1 1 '°5 

6.03 


6.80 

7.38 

777 
7.96 

7.94 

7-73 

7.35 
6.81 

6.15 
5-39 

4.55 
3.66 

2.76 

1.87 

1. 01 


10.20 

9.46 
8.81 
8.27 

7.85 

7.56 
7.42 
7.42 
7.58 
7.90 


92 

77 


58 
39 

19 

2 

21 

38 

54 
66 

76 
84 

89 
90 

89 
86 
81 

74 
65 
54 
42 
29 

14 
o 

16 

32 

49 


8.39 
9.04 

9.84 

^^'77,^, 

ii.8i'°4 
112 

12.93 


65 
80 

93 


14.II 
15.31 


118 
120 


Declina- 
tion N. 


+78  5 


39.0 
38.8 

39-2 

40.3 
42.0 

44.1 
46.6 

49-4 
52.4 
55.4 

58.3 
61. 1 

63.6 

65.7 
67.3 

68.4 
68.9 
68.9 
68.4 

67.3 

657 
63.6 

61. 1 

58.2 

55.0 


2 

4 
II 

17 
21 

25 
28 

30 

30 

29 

28 

25 
21 

16 

II 

5 
o 

5 
II 
16 

21 

25 
29 
32 
35 


51.5 
47-8  ^l 

440 -* 


40.1 
36.2 


39 
39 
38 


32.4 
28.9 

^5-7  ^^ 
22.8  '9 
24 


35 
32 


20.4 

18.5 
17.2 
16.6 


19 

13 
6 


4.848   +4.743 
8'.259  58".76 


0.00 


+0.32 
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Mean  Solar 
Date. 


<^  Cmois. 
Mag.  3.1 


Right 
Ascension. 


Jan.  0.7 
10.7 
20.7 

30.6 

Feb.    9.6 

19.6 
Mar.    1.6 

21.5 
31.5 

Apr.  10.5 
20.4 

30.4 
May  10.4 

20.3 

30.3 
June  9.3 

19.3 
29.2 

July   9.2 

19.2 
29.2 
Aug.  8.1 
18.1 
28.1 

Sept.  7.0 
17.0 
27.0 

Oct.  7.0 
16.9 

26.9 
Nov.  5.9 

15.9 
25.8 

Dec.    5.8 

15.8 
25.7 
35.7 


Sec<5,Tand 
Mean  Place 


D,p(5,  D«<5 


h 
12 


m 
lO 


8 
3065 

31.17^^ 

31.66  ^^ 

32.10  ^^ 

32.48 


32.80 
33.05 
33.23 

33-34 
33.39 


38 
32 


25 
18 

II 

5 
I 


II 


33.38 
33.32 
33.21 
33.06  '5 

32.87 


19 
22 


32.65 
32.41 
32.14 

31-86 
31.58 


24 

27 
28 

28 
27 


26 


31.31 

31.05 
30.82  '^^ 

30.62  ^^ 
30.47 


30.38 
30.35 
30.39 
30.51 
30.71 

30.99 
31.34 
31.76 
32.24 
32.76 

33.30 
33.85 
34.39 


15 
9 


3 

4 
12 

20 

28 

35 
42 
48 

52 

54 

55 
54 


Declina- 
tion  S. 


-5815 


// 


38.3 

40.5 

43.1 
46.1 

49.4 


22 
26 
30 

33 
35 


35 
35 
35 


52.9 
56.4 
59-9 

^^•^  .A 
66.8  34 

32 
70.0 
72.9 

75.5 
77^7 
79.5 


80.9 
81.9 
82.4 
82.4 
82.0 


29 
26 

22 

18 

14 


10 

5 
o 

4 
9 


17 
20 


26 


81. 1 
79.8  \\ 
78.1 
76.1 

73.8 1 

71.3 
68.7 

66.2  ^5 
63.8  ^4 

61.6  " 

18 

14 
9 

4 

2 

8 

14 
19 


59.8 
58.4 
57.5 
57.1 
57.3 

58.1 

59-5 
61.4 


1.901   -1.617 
31 '-364  55"-07 


0.00 

-0.4 


-o.ii 
0.0 


<^  Ursce  Majorif. 
Mag.  3.4 


Rtffht 
Ascension. 


h 
12 


m 
II 


8*76 
9.29  ^^ 
9.80  5^ 

0.27  ^'^ 
0.68 


1.03 

1.30 
1.50 
1.62 

1.66 

1.63 

1.54 

1.39 
1.20 

0.98 

0.73 
0.46 

0.18 

9.91 

9.65 

9.40 
9.18 

8.99 
8.83 
8.71 

8.63 
8.61 

8.65 

8.75 
8.92 


9.15 

9.45 
9.81 

10.23 

10.70 


41 
35 

27 
20 

12 

4 
3 

9 

15 

19 
22 

25 

27 
28 

27 
26 

25 

22 

19 
16 

12 

8 

2 

4 
10 

17 
23 

30 
36 
42 
47 
51 


II. 21 
12.28  54 


53 


Declina- 
tion N. 


+5730 


// 


39.9 
39.1 
38.9 

39-3 
40.2 

41.6 

43.5 

45.7 
48.2 

50.8 

53.4 

55.9 

58.3 
60.4 

62.1 

63.4 

64.3 

64.7 
64.7 

64.2 

63.2 
61.8 

59.9 
57.6 
55.0 

52.1 
49.0 
45.6 
42.1 

38.6 

350 

31.5 
28.2 

25.2 

22.5 

20.2 

18.5 

17.3 


8 

2 

4 

9 

14 

19 
22 

25 
26 

26 

25 

24 
21 

»7 
13 

9 

4 
o 

5 
10 

14 

19 

23 
26 

29 

31 
34 
35 
35 
36 

35 
33 
30 

27 
23 

17 
12 


1.862       +1.570 
7».678 


57"-57 


Y  Corvi. 
Mag.  2.8 


Right 
Ascension. 


h 
12 


m 
II 


8 
19.67 
20.01 
20.33 
20.63 
20.89 

21. II 
21.29 
21.42 
21.51 
21.57 

21.59 
21.59 
21.56 
21.51 
21.44 

21.36 
21.27 
21.17 
21.07 
20.97 

20.87 
20.78 
20.70 
20.64 
20.60 

20.58 

20.60 

20.65 

20.74 

20.88  '1 
18 

21.06 

21.28 

21.54 
21.84 

22.17 

22.52 
22.88 

23.23 


34 
32 
30 
26 
22 

18 

13 

9 
6 

2 

o 

3 

5 

7 
8 

9 
10 

10 

10 

10 

9 
8 

6 

4 

2 

2 

5 
9 


22 
26 
30 
33 
35 

36 
35 


Declina- 
tion S. 


-17  3 


n 


27.0 

29.3 
31.7 
34.1 
36.4 

38.6 

40.6 

42.4 
44.0 

45.3 
46.4 

47-3 
47.9 
48.3 
48.5 

48.5 

48.3 

47.9 

47.4 
46.7 

45.9 
45.0 
44.1 

43.1 
42.1 

41.2 

40.4 
39.8 

39.4 
39.3 

39.5 
40.1 

41.0 

42.3 
43.9 

45.7 
47.8 

50.1 


23 

24 

24 

23 
22 

20 
18 
16 

13 
II 

9 
6 

4 

2 

o 

2 

4 

5 

7 
8 

9 

9 
10 

10 
9 

8 
6 

4 
I 

2 

6 

9 

13 
16 

18 

21 
23 


1 .046   -0.307 
i9'-778  3i".82 


2  Canmn  Venat 

Mag.  5.8 


Right 
Asccnuon. 


0.00  +0.10 

-0.4  0.0       I 

lEph  13] 


0.00 
-0.4 


h 
12 


m 
II 


8 
46.89 

47.30 

47.69 
48.05 

48.37 

48.64 
48.86 
49.02 
49.12 

49.17 

49.18 
49.14 
49.06 

48.95 
48.82 

48.68 

48.53 

48.37 
48.21 

48.05 

47.90 

47.77 
4765 
47.56 
47.49 

47.46 
47.46 

47.51 
47.60 

47.74 


41 

39 
36 
32 

27 

22 
16 
10 

5 
I 

4 
8 

I 

3 
4 

5 
6 

6 

6 

5 

3 

2 

9 
7 
3 

o 

5 

9 

14 

19 

47.93  _^ 
48.18  ^5 

48.47  ',^ 
48.80  33 

49.17  37 
40 

4998  *' 
50.40  * 


Dedtna- 
tJonN. 


+41    8 


tt 


25.3 
24.0 

23.2 
23.0 

23.3 

24.0 

25.1 
26.6 

28.4 
30.4 

32.5 
34.6 
36.6 

38.4 
40.0 

41.3 
42.2 

42.8 

43-1 
43-0 

42.5 
41.6 

40.3 

38.7 
36.8 

34-6 
32.1 
29.4 
26.5 

23-5 

20.4 

17.3 
14.2 

II. 2 
8.5 

6.1 

4.1 
2.5 


13 

8 


II 

15 
18 

20 

21 

21 
20 
18 
16 

13 

9 
6 

3 
1 

5 

9 

13 
16 

19 

22 

^5 

27 
29 

30 

31 

31 
31 
30 
27 
24 

20 
16 


-0.02 
0.0 


1.328       +0.874 
46«.29i     39"-53 


0.00 
-0.4 


+0.06 
-0.1 


APPARENT  PLACES  OF  STARS,  1913 


387 


FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


Mnn  Solar 
Date. 


Jan.  0.7 
10.7 
20.7 

307 

Feb.   9.6 

19.6 
Mar.   1.6 

"5 
21.5 
31.5 

Apr.  10.5 
20.4 

30.4 
May  10.4 

20.4 

30.3 
June  9.3 

193 
29.2 

July   9.2 

19.2 
29.2 
Aug.  8.1 
18.1 
28.1 

Sept.  7.1 
17.0 
27.0 

Oct.  7.0 
16.9 

26.9 
Nov.  5.9 

15.9 

25.8 

Dec    5.8 

15-8 
25.8 

357 


Sec  ^,  Tan  d 
Mean  Place 


D'f  a.  Dm  a 


/3  Chanueleontis. 
Mag.  4.4 


Right 
Ascension. 


h 
12 

s 
0.82 


m 
13 


121 


2.03 

3.16"^ 
4.18 


5.78 

6.34 
6.72 

6.93 
6.97 

6.85 

6.57 
6.15 

4.93 

4-15 
330 

2.39 
1.44 

0.49 

9.56 
8.67 
7.86 
7.16 
6.60 


102 

88 
72 


Declina- 
tion S. 


-7849 


56 
38 
21 

4 
12 

28 
42 

55 
67 
78 

85 
91 
95 
95 
93 

89 
81 

70 
56 

39 


6.21 
6.00 

5.99 
6.19 

6.60   f 

62 


21 

I 

20 


7.22 

8.03 

9.01 

10.12 

127 
12.60 
13.89^'^ 


81 

98 
III 
121 


I5I5 


126 


251 
26.9 

29.3 
32.2 

35-4 

38.9 
42.6 

46.5 
50.4 
54-3 


18 

24 
29 

32 

35 

37 
39 
39 
39 
37 


35 


58.0 
61.5 
64.8  ^^ 

67.7  '^ 
70.2 


25 
21 


72.3 
73.9 
74.9 
75.4 
75.4 

74.8 

73.7 
72.1 

70.0 

67.6 


16 
10 

5 
o 

6 


II 
16 
21 

24 
27 


^4-9  ,^ 
62.0  ^9 

59.0  3° 

56.1 

53.3 


50.8 

48.7 
47.1 
46.0 

45-5 


29 
28 

25 


21 
16 
II 

5 

2 


8 


45.7 

46.5 
48.0  *5 


5.163        -5.065 


// 


13  034     44-95 


+0.01 
-0.4 


-0.34 
-0.1 


7  Virsinis. 
Mag.  4.0 


Right 
Ascension. 


h 
12 


Declina- 
tion S. 


m 


15    !-    O  II 


s 


27-31 
27.65  ^^ 

27.97  II 

28.26  ^l 

28.52   '^ 
22 

28.92  '* 

29.06  ^4 

29.16  ^° 

29.22 


29.25 
29.25 

29.22 

29.17 

29.11 
29.04 

28.96 
28.87 
28.78 
28.69 

28.60 

28.52 
28.45 

28.39 

28.35 

28.34 

28.35 

28.39 

28.48 
28.61 

28.78 

28.99 
29.24 

2953 

29.84 

30.17 

30.51 
30.86 


3 

5 
6 

7 

8 

9i 
9 
9 
9 

8 

7 
6 

4 
I 


4 

9 

13 

17 

21 

25 
29 

31 
33 

34 

35 


1,000 

27".290 


1-5 
3-7 
5.8 
7.6 
9.2 

0.6 

1.7 

2.5 
3.0 

3.3 

3.4 

3.3 

3.1 
2.7 

2.2 

1.7 
1.2 

0.6 

0.0 

9.4 

8.9 
8.4 
8.0 

7-7 
7.6 

7.6 
7.8 
8.2 
8.8 

9.7 

10.9 
12.3 
14.0 

159 
18.0 

20.2 
22.4 
24.6 


22 
21 
18 
16 

14 
II 

8 

5 

3 
I 

I 
2 

4 

5 
5 

5 
6 

6 

6 

5 

5 
4 
3 
I 
o 

2 

4 
6 

9 

12 

14 

17 

19 
21 

22 

22 
22 


-0.003 

0".20 


0.00  0.00 

-0.4  -O.  I 

[Bph  13] 


a^  Cruolf. 
Mag.  1.6 


Right 
Ascension. 


h 
12 

s 


m 
21 


43.94 

44.54 

45.09 

45.59 
46.03 


60 

55 
50 
44 
37 


46.40 
46.70 

46.93  ,, 
47.08  '5 

47.15  I 


30 

23 


47.16 
47.11 
47.00 
46.83 
46.62 


5 
II 

17 
21 

25 

46.37  ,^ 
46.08  ""^ 

45.77  ^' 

45.44 

45.11 


Declina- 
tion S. 


-62   36 

// 

44-^    or. 
46.2    "^ 

51.6  ^9 

54.8  ^^ 

34 
58.2 
61.7  35 

68.9  36 

33 

75.7  .^ 

78.8  3' 

81.6  '* 

84.1 

86.2 


44.78 
44.46 

44.17 
43.92 
43.72 

43.58 
43.51 
43.53 
43.64 
43.84 

44.13 

44.51 
44.96 

45-48 
46.05 

46.65 
47.26 
47.87 


33 
33 
33 


87.9 
89.1 

89.8 

90.1 

89.9 


28 

25 
21 

17 


12 

7 

3 

2 

7 


32 : 

29' 

25  I 
20' 

14  i 

7  i 
2 

II 

20 

29 

38 

45 
52 

57 
60 

61 
61 


12 
16 
20 


89.2 
88.0 
86.4 

84.4  ,, 
82.1  '3 

25 

79.6 

77.0 

74.4 
71.8 

69.4 


26 
26 
26 

24 
20 


67.4 

65.7 

64.5 

63.9 
63.8 

64.3 

65.4 
67.1 


17 
12 

6 
I 

5 

II 
17 


2.174       -1.931 
44V933     61  ".45 


0.00 
-0.4 


-0.13 
-o.i 


20  Ck>nue. 

Mag.  5.7 


Right       !   Dedina- 
Ascension.  *    tion  N. 


h 
12 


m 
25 


21.34 
21.70 

22.04 

22.36 

22.64 

22.88 

23.08 

23.23 
23.34 
23.41 

23.44 
23.44 
23.41 
23.36 

23.29 

23.20 

23.10 

23.00 
22.89 
22.78 

22.68 

22.58 
22.49 

22.42 

22.37 

22.34 
22.34 

22.38 

22.45 

22.56 

22.72 
22.92 

23.17 
23.46 
23.78 

24.12 
24.48 
24.84 


36 

34 
32 
28 

24 

20 

15 
II 

7 
3 

o 

3 
5 
7 
9 

10 
10 
II 
II 
10 

10 

9 

7 
5 
3 

o 

4 

7 
II 

16 

20 

25 
29 
32 

34 

36 
36 


+  21  22 


// 


31.0 
29.1 
27.6 
26.5 
25.8 

25.5 
25.6 

26.0 

26.7 

27.7 

28.9 
30.1 
31.4 
32.7 
33.9 

35.0 
36.0 
36.8 

37.4 
37.7 

37.8 
37.6 
37.2 

36.5 
35.6 

34.5 
33.1 
31.4 
29.5 
27.4 

25.1 
22.6 

20.0 

17.4 
14.8 

12.4 

10. 1 

8.0 


19 

15 
II 

7 
3 

I 
4 

7 
10 

12 

12 

13 

13 
12 

II 

10 
8 
6 

3 
I 

2 

4 

7 

9 
II 

14 

17 

19 
21 

23 

25 
26 

26 

26 

24 

23 
21 


1.074   +0.391 
2 1  ".144  4o".oi 


0.00    +0.03 
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APPARENT  PLACES  OF  STABS,  1913 

FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


6  Corvi. 

Y  Crucis. 

Mean  Solar 

Mag.  3.1 

Mag.  1.6 

Date. 

Right 

Declina- 

Right 

Declina- 

Ascension, 
h        m 

tion  S. 

Ascension, 
h        m 

tion  S. 

0 

t 

0      t 

12     25 

-16 

0  m 

I 

12     26 

-5637 

Jan.    0.7 

s 
21.47 

WW 

48.3 

18^97 

9  P 

17.6 

10.7 

21.82  35 

50.6 

23 

S2 
19.49  5 

19.7  \\ 

20.7 

22.15  ^^ 

52.9 

23 

19.98  49 

22.2     5 

30.7 

22.45 1"! 

55.2 

23 

20.42  ^^ 

25.0  ^« 

Feb.   9.6 

22.72  ' 

57.4 

22 

20.81    39      28.1    3' 

23 

21 

34              33 

19.6 

22.95 

59.5 

21.15  _!3i.4  ,, 

Mar.    1.6 

23.14  9 

61.4 

19 
18 

T   C 

21.42^7^34.8  34 

11.5 

23.29  ; 

63.2 

21.63^;    38.3  ^f 

21.5 

23.40 

64.7 

15 

21.77  ^\    41.7  34 
21.85     \    45.0  33 

31.5 

23.47  : 

66.0 

13 

4 

10 

3              31 

Apr.  10.5 

23.51  _ 

67.0 

8 
6 

21.88 

48'  ,„ 

20.4 

23.52 

67.8 

21.86    ^ 

?;  6 

30.4 

23.50  . 

68.4 

21.79     7 

May  10.4 

23.46  I 
23.40 

68.8 

4 

21.67 
2..51   "^ 

55?    0 

20.4 

69.0 

i 

57-8    ' 

7 

0 

19 

16 

30.3 

23.33  g 
23.25 

69.0 

21-32  ,. 

594  , , 

June  9.3 

68.8 

2 

21.11    '■ 

60.5" 

19.3 

23.16  I 

68.5 

3 

20.87  ^'^ 

61. 1    ^ 

29.2 

23.06 '° 

68.0 

5 

20.62  *^ 

61.3    ' 

July   9.2 

22.96 '° 
10 

67.4 

6 
8 

-■36 :: 

61.0    •' 

7 

19.2 

22.86 

66.6 

f\ 

20.10 

60.3 

29.2 

22.77  I 

65.8 

8 

19.85  \\ 

59.2 ;; 

Aug.  8.1 

22.68  ^ 
22.60 

64.9 

9 

19.62  =^3 

^^-^  0 

18.1 

64.0 

9 

20 
^942     \. 

55.8  '9 

28.1 

22.55  ^ 

63.1 

9 

19.26    '^ 

53.6 " 

3 

8 

11 

24 

Sept.  7.1 

22.52 

62.3 

19.15         . 

5'-2  „ 

17.0 

22.52 

61.6 

7 

19.10        5 

48.8  ^4 

27.0 

22.56  I 

61. 1 

5 

19.12         ^ 

4^-4    1 

Oct.    7.0 

22.64 ,, 

60.8 

3 

19.21         9 

44.0  ^4 

16.9 

22.76  '^ 

60.7 

I 

19.38  '7    41.8  "1 

17^ 

2 

25 

«9 

26.9 

22.93 ,_  ,60.9 

6 

19.63  ., 

39-9  ,^ 

Nov.  5.9 

23.14  .  61.5 
23.40 11  62.4 

19.95  ^^ 

38.5    4 

15.9 

9 

20.34  ^9    37.5  '^ 

25.8 

2369  1 , 63.7 

13 
16 

20.78  ^^    37.0    5 

Dec.    5.8 

24.01 3^  65.3 

21.27  "^^    37.1     ' 

34 1 

18 

52 

7 

15.8 

24.35     67.1 

21.79          37.8 

25.8 

24.70  ^^  69.1 

20 

22.32  53  I  39.0 

35.7 

25.05  ^^171-4 

23 

22.85  53  1  40.8  '^ 

Sec  S,  Tan  <5 

1.040      -0.287 

1. 818        -1.518 

Mean  Place 

21'. 660    52". 20 

I9«.8i4     33".55 

D'l^  a,  Dw  a 

0.00        -0.02 

0.00          -O.IO 

D4,  d,  D«  8 

-0.4 

-O.l 

1 

-0.4 

-0.1       1 

lEph  i.,l 


8  Canoxn  Venat. 
.  Mag.  4.3 


Right 
Ascension. 


Declina- 
tion N. 


h 
12 


m 
29 


s 

37.39  ,, 
37.80  ^^ 

38.20  4^ 

38.57 
38.90 


37 
33 
29 


+41  49 


#/ 


39.19 

39-43 
39.61 

39.73 
39.80 

39.82 
39.80 

39.74 
39.64 
39.52 

39.38 
39.22 

39.06 

38.89 

38.73 

38.57 
38.42 
38.28 
38.16 
38.07 

38.01 

37.99 
38.01 

38.07 

38.18 

38.34 
38.56 
38.83 
39.15 
39.51 

3990 

40.31 
40.72 


24 
18 

12 

7 
2 

2 
6 
o 

2 


6 
6 

7 
6 

6 

5 

4 

2 

9 
6 


2 

6 

II 

16 

22 

27 
32 
36 
39 

41 
41 


33.1 
31.6 

30.7 
30.3 
30.5 


15 

9 

4 
2 

7 


II 


31.2 

32.3 
33.8  \\ 
35.6 
37.6 


18 
20 
21 


39.7 
41.9 

44.0 
46.0 

47.7 

49.2 

50.4 
51.2 

51.6 

51.6 


22 
21 
20 

17 
15 

12 
8 

4 
o 

4 


8 
II 


51.2 
50.4 
49.3 

47.8  ^5 

45.9  ^^ 
22 

43.7 

41.3 
38.6 

35.7  ^^ 
32.6  3» 

32 

29.4  „ 
26.2  32 

23.0  3^ 

20.0 

17.2 


24 

27 
29 


30 
28 

26 


14.6 
12.4 
10.7 


22 
17 


I  342 
36*. 91 2 


+0.895 
48".2i 


0.00 
-04 


+0.06 
-0.1 


K  Braoonis. 

Mag.  3.9 


Right  Dcclina- 

Ascension.       tion  N. 


h 
12 


m 
29 


s 
48.25 
49.02 

49.77 

50.47 
51.10 


77 
75 
70 

63 

54 


51.64 
52.08^ 

52.40 
52.60 
52.67 


32 
20 

7 

4 


52.63 
52.48 
52.23 
51.90 
51.50 


15 

25 

33 
40 

45 


48 


51.05 

50.57  ^^ 

50.06  5' 

SI 

49.55  ^ 
49.04 


51 
48 


45 
41 
35 


48.56 
48.11 

47.70 

47-35  ,^ 

47.06  "9 
22 

46.84 

46.71 

46.67 

46.72 
46.87 

47.13 
47.50 

47.97 

48.53 
49.17 


13 

4 

5 

15 
26 

37 
47 
56 
64 
70 

49.87 
50.62  ^5 


51.39 


77 


+70  15 


// 


43.6 

42.9 
42.8 

43.3 
44.5 

46.2 
48.4 
51.0 
53.8 
56.7 

59-6 
62.4 
65.0 

67.3 
69.2 

70.7 
71.7 
72.2 
72.1 

71.5 

70.3 
68.7 

66.6 

64.1 

61.2 

58.0 

54.5 
50.8 

47.0 
43.2 

39.4 

35-7 
32.2 
29.1 
26.3 

24.0 
22.3 
21.2 


/ 
1 

5 
12 

17 

22 
26 
28 
29 
29 

28 
26 

23 
19 
15 

10 

5 
I 

6 

12 

16 
21 

25 
29 

3-' 

35 
37 

38 
38 
38 

37 
35 

3» 

28 

23 

17 
II 


2.961       +2.787 
46V6I4    63".72 


-o.oi 
-0.4 


+0.18 
-0.1 


APPARENT  PLACES  OF  STARS,  1913. 
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390 


APPARENT  PLACES  OF  STARS,  1913 


FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


Mean  Solar 
Date. 


Jan.  0.7 
10.7 
20.7 

30.7 

Feb.    9.6 

19.6 

Mar.    1.6 

11.6 

21.5 
315 

Apr.  10.5 
20.4 

30.4 
May  10.4 

20.4 

30.3 
June  9.3 

193 

29.3 
July   9.2 

19.2 
29.2 
Aug.  8.1 
18.1 
28.1 

vSept.  7.1 
17.0 
27.0 

Oct.  7.0 
17.0 

26.9 
Nov.  5.9 

15.9 

25.8 

Dec.    5.8 

15.8 
25.8 

_  ^^'1 
Sec  (5.  Tan  d 
Mean  Place 


y  Centauri. 
Mag.  2.4 


Right 
Ascension. 


h 
12 


m 

36 


D'^  a,  Dw  a 


42.04 
42.50 

42.93 
43.32 
43.67 

43.98 
44.24 
44.44 

44.59 
44.69 

44-74 

44.74 
44.71 

44.64 
44.54 

44.41 
44.26 
44.09 

43.90 
43.70 

43.50 

4^.31 

43.13 

42.97 
42.84 

42.75 
42.71 

42.72 

42.79 
42.92 

43.12 

43.39 
43.72 
44.10 

44.52 

44-97 
45-43 
45-89 


46 

43 
39 
35 
31 

26 
20 

15 
10 

5 

o 

3 

7 
10 

>3 

15 

17 

19 
20 

20 

19 
18 

16 

13 
9 

4 
I 

7 

13 
20 

27 
33 
38 
42 
45 

46 
46 


Declina- 
tion S. 


48  28 


// 


42.2 

44-3 
46.7 

49.4 
52.3 


21 

24 
27 
29 
31 


55-4  ,, 

58.6  32 

61.7  ^' 

64.8  3' 

67.8  ^l 
28 

70.6 

73.1 

75.4 

77.4 
79.1 


80.4 

81.3 
81.8 

81.9 

81.6 


25 

23 
20 

17 
13 


9 

5 
I 

3 
7 


10 
14 


80.9 

79.9 

78.5 

76.8  '7 

74.9  '^ 
21 

72.8 

70.6 

68.4 

66.4 

64.6 

63.0 
61.8 
61.0 
60.8 
61. 1 

61.9 
63.2 
64.9 


22 
22 
20 
18 
16 

12 

8 

2 

3 
8 

13 
17 


1.509        -1.130 
42".774     55"-85 


y  Virginis  (mean), 
Mag.  2.9 


Right 
Ascension. 


0.00     -0.07 
-0.4      -0.2 


h 
12 


m 

37 


^•""^  34 
5.37  ^^ 

5.99  ^ 
6.26  ^7 
23 
6.49 
6.69 
6.85 
6.97 
7.05 


20 

16 

12 

8 

5 


7.10 
7.12 
7.II 
7.08 
7.04 

6.98 
6.90 
6.82 

6.73 
6.64 

6.54 

6.45 
6.36 
6.28 
6.22 

6.19 
6.18 
6.20 
6.27 
6.38 

6.53 
6.72 

6.95 

7.22 

7.53 

7.86 
8.20 

8.54 


2 
I 

3 

4 
6 

8 
8 

9 

9 
10 

9 

9 
8 

6 
3 

I 

2 

7 
II 

15 

19 

23 
27 
31 
33 

34 
34 


Declina- 
tion S. 


-058 


// 


22.3 

24.5 
26.6 

28.5 

30.2 

31.6 

32.7 
33.6 

34.2 

34.5 

34.6 

34.6 

34.4 
34.0 

33.5 

33.0 

32.4 
31.8 
31.2 
30.7 

30.2 
29.7 

29.3 
29.0 

28.8 

28.7 
28.8 
29.2 
29.8 
30.6 

31.7 
33.1 

34-7 
36.6 

38.6 

40.7 
42.9 

45.1 


22 
21 

19 
17 
14 

II 

9 
6 

3 
I 

o 

2 

4 
5 
5 

6 
6 
6 

5 
5 

5 
4 

3 

2 


I 

4 
6 

8 

II 

14 
16 

19 
20 

21 

22 
22 


I. OCX) 


-O.OI 


I5».i30     2o".52 


p  Virginif. 
Mag.  5.0 


Right 
Ascension. 


h 
12 


m 

37 


0.00         0.00 
-0.4  -0.2 

(Eph  xsl 


s 
28.91 

29.25 

29.58 
29.89 

30.17 

30.41 
30.61 

30.77 
30.89 

30.97 

3102 
31.04 
31.03 
31.00 

30.95 

30.88 
30.80 
30.71 
30.62 
30.52 

30.42 

30.33 
30.24 

30.17 
30.11 

30.07 
30.06 
30.09 

30.15 
30.25 

30.40 

30.59 
30.82 

31.09 
31-40 

31-73 
32.07 

32.41 


34 

33 

31 
28 

24 

20 
16 
12 

8 


2 
I 

3 

5 
7 

8 

9 

9 
10 

10 

9 

9 

7 
6 

4 

I 

3 
6 

10 
15 

19 
23 
27 
31 
33 

34 
34 


Declina- 
tion N. 


-f-io  42 


// 


47-4 

45.3 

43.5 
42.0 

40.8 

39.9 
39.4 
39.2 

39.3 
39.7 

40.3 
41.0 

41.8 

42.7 
43.7 

44.6 

45.4 
46.1 

46.7 

47.2 

47.6 

47.8 
47.8 
47.6 

47.3 

46.7 

45.9 
44.8 

43.5 
42.0 


21 
18 

15 
12 

9 

5 

2 

I 

4 
6 

7 
8 

9 
10 

9 

8 

7 
6 

5 

4 

2 
o 

2 

3 
6 

8 
II 

13 

15 
18 


40.2 
38.2 

36.1 
33.8  '3 


20 
21 


31-4 


24 
23 


29.1 
26.8  ^3 
24.6  " 


1. 01 8    +0.189 
28».900  53".42 


76  Urse  Xajorli. 
Mag.  5.9 


Riffht 
Ascension. 


h 
12 


m 

37 


Dedioa- 
tionX. 


+6310 


47.15 
47.76 

48.35 
48.91 

49.41 

49.85 
50.21 

50.48 
50.66 

50.75 

50.75 
50.67 

50.52 

50.31 
50.05 

49.75 
49.42 

49.07 
48.71 
48.36 

48.02 
47.70 
47.41 
47.15 
46.93 

46.77 
46.67 
46.64 
46.68 
46.79 


61 

59 
56 

50 

44 

36 

27 
18 

9 
o 

8 

15 
21 

26 
30 

33 
35 
36 
35 
34 

32 
29 
26 
22 
16 

10 

3 

4 
II 

20 


^6.4 

654 

65.0 

65-3 
66.2 

67.6 

69.5 
71.8 

74-4 
77.2 

80.0 
82.7 

85.3 
87.7 
89.7 

91.3 
92.4 

93-1 

93-3 
92.9 

92.0 
90.7 
88.9 
86.7 
84.1 

81. 1 

77.8 

74.3 
170.7 
167.0 


10 

4 
3 
9 

14 

19 

23 
26 

28 

28 

27 
26 

24 
20 

16 

11 

7 
2 

4 
9 

13 
18 

22 

26 

30 

33 
35 
36 
37 
38 


28 
36 


0.00 
-0.4 


+0.01 
-0.2 


46.99 

47.27 

48.06  ^3 
48.56  5^ 

55 

^^•''  «8 
49.69?° 

50.29  ^  j  44.0 


^^'  37 
59-5 

56.0  -: 

49.9  ,' 


i  474 
1454 


20 
14 


2.217 
46*.  1 26 


+1.978 
86".Q5 


-0.01 


+ai3 
-a.2 
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FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


Mean  Solar 
Date. 


Jan, 


Feb 


0.8 
10.7 
20.7 

30.7 
9.6 


19.6 

Mar.    1.6 

1 1.6 

21.5 
31.5 

Apr.  10.5 
20.5 

30.4 
May  10.4 

20.4 

30.3 
June  9.3 

19.3 

29.3 
July    9.2 

19.2 
29.2 
Aug.  8.2 
18.1 
28.1 

Sept.  7.1 
17.0 
27.0 

Oct.  7.0 
17.0 

26.9 
Nov.  5.9 

15.9 

25.9 
Dec.    5.8 

15.8 
25.8 

35.7 


Seed,  Tan  « 
Mfan  Place 


P  Crnelf. 
Mag.  1.5 


Right 
Atcenaian. 


h 
12 


to 
42 


36.61 

37.17 
37.70 

38.19 
38.63 

39.01 

39.33 
39.58 

39.77 
39.89 

39.95 
39.95 
39.90 
39.80 

39.65 

39.46 
39.24 
38.99 
38.72 

38.44 


56 
53 
49 
44 
38 

32 

25 

19 
12 

6 

o 

5 
10 

15 
19 

22 

25 

27 
28 

29 


28 


38.IS 
37.87  ^^ 
37.60  ^7 

37.36  ^^ 
37.16 


20 


3701 
36.92 

36.91 

36.97 
37.12 


15 

9 
I 

6 

15 
24 


31 


37.36 
37.67  ,^ 

38.52  ^^ 
39.03 


Decima- 
tion S. 


-59  12 


// 


32.3 

34.1 

36.4 

39.1 
42.1 


18 

23 
27 
30 
32 


39.58 
40.14 

40.71 


51 

55 

56 

57 


45.3  „ 
48.6  ^3 

52.0  ^^ 

55.5 
58.9 

62.1 
65.1 
67.9 
70.4 

72.5 

74.2 
75.5 

764 
76.8 

76.8 

76.3 
75.4 
74.0 
72.2 
70.1 

67.8 

65.3 
62.8 

60.3 

58.0 

56.0 

54.3 
53.0 

52.3 
52.1 

52.5 
53.4 
54.9 


35 
34 
32 

30 
28 

25 
21 

17 

13 

9 

4 
o 

5 

9 
14 
18 
21 

23 

25 

25 

25 

23 
20 

17 
13 

7 

2 

4 

9 

15 


1.954       -1.679 
37«.7I7     48".2i 


81  Conue. 
Mag.  5.1 


Right 
Atcension. 


h 
12 


47 


+0.01 
-0.4 


-O.I  I 

-0.2 


27.84 
28.21 

28.57 
28.91 

29.21 

29.48 
29.71 
29.89 
30.03 
30.12 

30.17 

30.19 

30.17 

30.13 
30.06 

29.97 
29.86 

29.75 
29.63 

29.51 

29.38 
29.26 

29.15 
29.05 
28.97 

28.91 
28.88 
28.89 

28.93 
29.02 

29.16 

29.35 
29.58 

29.85 
30.16 

30.50 
30.86 

31.23 


37 
36 

34 
30 

27 

23 
18 

14 
9 
5 

2 
2 

4 
7 
9 

I 
I 

2 
2 


2 
I 
o 
8 
6 

3 
I 

4 

9 

14 

19 
23 
27 
31 
34 

36 
37 


Declina- 
tion N. 


-f-28  O 

38.1 
36.2  '9 

34-8  !' 
33.8  '\ 

33.2  ^ 


33.1 
33.5 
34.2 

35.3 
36.7 

38.2 
39.8 
41.5 
43.1 
44.7 

46.1 

47.3 
48.2 

48.8 
49.2 

49.3 
49.0 

48.5 
47.7 
46.5 

45.0 

43.3 

41.3 

39.1 
36.6 

33.9 

31.1 
28.3 

25.5 
22.7 

20.1 

17.7 
15.6 


4 

7 
II 

14 
15 

16 

17 
16 

16 
14 

12 

9 
6 

4 
I 

3 

5 
8 

12 
15 

17 
20 

22 

25 
27 

28 
28 
28 
28 
26 

24 
21 


88  H.  Camelop.  seq. 
Mag.  5.3 


Right 
Ascension. 


Declina- 
tion N. 


1. 133        +0.532 
27".7ii     5o".o8 


h       m     I         °      ' 
12    48     +83  52 


// 


0.00  +0.03 

-0.4  -0.2 

[Bph  13] 


33.27 
35.44 
37.59 
39.65 
41.53 

43.17 

44.52 

45.52 

46.15 
46.40 

46.26 

45-75 
44.91 

43.77 
42.37 

40.77 
39.02 

37.17 
35.27 
33.37 

31.52 
29.77 

28.15 

26.70 

25.45 

24.43 
23.67 

23.20 

23.02 

23.15 

23.60 

2437 
25.46 
26.84 
28.48 

30.35 
32.38 
34.50 


217 

215 
206 

188 

164I 

I 

135! 

ITO 

63 

25! 
14 

"4 
140 

160 

175 

185 
190 

190 

185 

175 
162 

145 

125 
102! 

76 

47 
18 

13 
45 

77 
109: 

138 
164 

187 

203 
212 


47.2 
46.6 
46.6 

47.3 
48.6 

50.4 

52.7 

55.4 

58.4 
61.5 

64.6 

67.5 
70.2 

72.6 
74.5 

76.0 

77.0 
77.5 

77.4 
76.7 

75.5 

73.7 

71.5 
68.9 

65.9 

62.5 

58.9 

55.1 
51.2 

47.2 


7 

J3 
18 

23 
27 
30 

31 
31 

29 
27 
24 
19 
15 

10 

5 
I 

7 
12 

18 
22 
26 

30 
34 

36 
38 

39 
40 

39 

43.3 
39.6  37 
36.1  3^ 

32.9 
30.2 


n  Centauri. 
Mag.  4.3 


32 
27 
23 


27.9 
26.2 
25.2 


17 
10 


9382 
28'.663 


+9.328 
68".8o 


-0.05 
-0.4 


+0.61 
-0.2 


Right 
Ascension. 


h 
12 


m 

48 


Declina- 
tion  S. 


s 
36.16 

36.57  tl 
36.96  39 

37.33  ^^ 

37.66  33 

29 

37.95 
38.20 

38.40 

38.55 
38.66 


-3942 

10.5 
12.5  '^ 

^4-«  26 
17.4  '^ 


38.73 
38.76 
38.76 

38.72 
38.66 

38.57 
38.46 

38.33 

38.19 
38.04 

37.89 
37.74 
37.59 
37.46 

37-35 

37.27 

37.23 

37.23 
37.28 

37.39 


25 
20 

15 
II 

7 


3 
o 

4 
6 

9 

I 

3 

4 
5 
5 

5 

5 

3 
I 

8 

4 
o 

5 
II 

17 


37.56 

37.79  ]L 
38.07 

38.40 

38.77 


28 

33 

37 
40 


39.17 
39.58 

40.00  ^ 


41 


20.1 

22.9 

25.7 
28.5 

31.2 

33.7 

36.1 

38.3 
40.2 

41.8 
43.1 

44.1 
44.8 
45.2 
45.2 
44.9 

44.3 

43.4 
42.2 

40.7 
39.1 

37.4 
35.6 
33.8 
32.1 
307 

29.5 
28.7 

28.3 

28.4 

28.9 

29.8 

31.2 
33.0 


27 
28 

28 
28 

27 
25 
24 

22 

19 
16 

13 
10 

7 

4 
o 

3 
6 

9 
12 

15 
16 

17 

18 
18 

17 

14 
12 

8 

4 
I 

5 
9 

14 
18 


1.300       -0.830 
36*.8io    21  ".25 


0.00 
-0.4 


-0.05 
-0.2 
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FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


Mean  Solar 
Date. 


Jcui.    0.8 

10.7 
20.7 

30.7 

Feb.    9.6 

19.6 

Mar.    1.6 

1 1.6 

21-5 

315 

Apr.  10.5 
20.5 

30.4 
May  10.4 

20.4 

30.3 
June  9,3 

193 

293 
July   9.2 

19.2 
29.2 
Aug.  8.2 
18.1 
28.1 

Sept.  7.1 
17.0 
27.0 

Oct.  7.0 
17.0 

26.9 

Nov.  5.9 

159 

25.9 
Dec.    5.8 

15.8 
25.8 

35.7 


€  TJrsae  Majoris. 
Mag.  1.7 


Richt 

Ascension. 


Sec  S,  Tan  6 
Mean  Place 


D  V  a,  Dm  a 
Df  d,  D«  S 


h 
12 


m 
50 


s 
2.97 

3.48 
3.98 
4.46 
4.90 


51 

50 
48 

44 
39 


32 


529 
5.61 

If  J' 

0.04 
6.15 


6.19 
6.16 
6.07 

5-94 
5.76 

5-55 
531 
5.05 
4.78 

451 

4.24 
3.98 
3.75 
3-54 
3.36 

3-22 
312 
3.08 
3.10 
319 

3.34 
3.56 

3.85 
4.21 

4.63 

509 
5.58 
6.09 


II 

4 


3 

9 

13 
18 

21 

24 
26 

27 
27 
27 

26 

23 
21 

18 
14 

10 

4 
2 

9 
15 

22 

29 
36 
42 
46 

49 
51 


Declina- 
tion N. 


+56  25 


ft 


35.8 

34-4 
33-7 
33-6 

341 

35.2 
36.8 
38.8 
41. 1 

43.7 

46.4 
49.0 

540 
56.1 

57.8 

591 
60.0 

60.4 

60.4 

59.9 
58.9 
57.4 
55-5 
53-2 

50.5 

47.5 

44-3 
40.9 

37.3 

33.6 
30.0 
26.5 

23.1 
20.0 

17.3 
151 
135 


14 

7 
I 

5 
II 

16 
20 

23 
26 

27 

26 
26 

24 
21 

17 

13 

9 

4 
o 

5 

10 

15 
19 
23 
27 

30 
32 

34 
36 

37 

36 
35 
34 

31 

27 

22 
16 


1.808       +1.507 
"•.343     54".77 


-0.0 1 
-0.4 


40.IO 
-0.2 


(^Virginia. 

Mag.  3.7 


Richt 
ABcension. 


h 
12 


m 
51 


3.08 
3.42 
3.75 

4.06  3! 

4-34 


34 
33 


28 
25 


4-59 
4.80 

4.97 
5.10 

5.20 

526 

5.29 
5.30 
5.28 

524 

5.18 

5.11 
5.03 

4.94 
4.85 

4.75 
4-65 
4.56 
4.48 
4.41 

436 

4.34 

4-35 
4.40 

4-49 

4.62 
4.80 
5.02 
5.28 

5.57 

5.89 
6.23 

6.57 


21 

17 

13 
10 

6 

3 
I 

2 

4 
6 

7 
8 

9 

9 
10 

10 

9 
8 

7 
5 

2 
I 

5 

9 

13 

18 
22 
26 
29 
32 

34 
34 


Declina- 
tion N. 


+  3  51 


// 


68.1 
66.0 
64.0 
62.2 
60.7 

59.5 
58.6 

58.0 

57.7 
57-7 

57.9 

58.3 
58.8 

59.4 
60.0 

60.7 
61.4 
62.1 
62.7 

63.3 

63.8 
64.2 
64.4 

64.5 
64.5 

643 

63.9 

63.3 
62.4 

61.3 

59-9 
58.3 
56.5 
54-5 
52.3 

50.0 

47.7 
45.5 


21 
20 
18 

15 
12 

9 
6 

3 
o 

2 

4 

5 
6 

6 

7 

7 

7 
6 

6 
5 

4 

2 

I 
o 

2 

4 
6 

9 
II 

>4 

16 
18 
20 
22 

23 

23 
22 


1 .002       40.068 
13". 225     72". 21 


0.00  0.00 

-0.4  -0.2 

[Bph  13] 


a  Can.  Ven.  seq. 
Mag.  2.9 


Right 
Ascension. 


h 
12 


m 
51 


57*86 
58.26  4° 

58.65  3^ 
59.02 

59.36 


37 
34 
30 


59.66 

59.91 
60.11 
60.26  *5 
60.36 


25 
20 


10 


60.41 
60.42 

60.39 
60.32 

60.23 

60.12 
59.98 

59.83 
59.68 

59.52 

59.36 
59.21 

59.07 
58.94 
58.83 

58.75 
58.70 

58.69 

58.72 
58.80 


3 

7 

9 
II 

4 

5 

5 
6 

6 

5 

4 

3 
I 

8 

5 
I 

3 
8 

14 


19 
24 


58.94 

59.13 

59-37  ,^ 
59.66  II 

59.99  g 

60.35  _g 
60.73  ll 
61.13  ^^ 


Dcdina- 
tiooN. 


+3846 


ft 


61.7 
60.0 
58.8 
58.1 
57.9 

58.3 
59.2 
60.5 
62.1 
64.0 

66.0 

68.1 
70.2 
72.2 
74.0 

I  75.6 
I  76.9 

77.9 
78.6 

78.9 

78.8 

78.3 

77.4 
76.1 

74.5 


17 
12 

7 

2 

4 

9 

13 
16 

19 
20 

21 
21 
20 
18 
16 

13 
10 

7 

3 
I 

5 

9 

13 
16 

19 


23 


72.6 
67.8  '5 

65.1    '' 

62.1    30 

31 

59.0  ,, 
55.8  ^' 

52.6  3^ 

49.5  '' 

46.5  ^" 

27 

43.8 


41.4 
39.4 


24 
20 


1.283 
57'.6i4 


40.804 
76".9i 


0.00 
-0.4 


+0.05 
-0.2 


S  Miisc«. 

Mag.  3.6 


Right 


h 
12 


m 

56 


4-71 ; 

6.26  " 

6.93  ^^ 
59 

8.02  5° 

»•«  to 
«-73  1° 

8.93  '° 
It 

9.04     ^ 

905 
8.97 
8.80  '7 

8.55  '' 


Declina- 
tions. 


-71    4 


ff 


8 


8.23 
7.85 
7.41 
6.93 
6.43 

5.92 

5-41 
4.92 

4-47 
4.09 

3.78 
3.57 
3.48 

3.51 
3.67 

3.96 
4.38 
4.92 

5.57 
6.30 

7.09 

7.91 
8.74 


32 

38 

44 
48 

50 
51 

51 
49 
45 
38 

31 

21 

9 

3 
16 

29 

42 
54 
65 
73 
79 

82 
83 


29.9 

31.3 
33.2 
35.6 

38.4 

41.6 

45.0 
48.6 

52.2 
55.9 


14 

19 

24 
28 

34 
36 
36 
37 
36 


34 


59.5 
62.9 

66.2  ^^ 

69.2^ 

71.8  '^ 


74.1 

75.9 
77.2 

78.1 
78.5 

78.3 
77.6 

764 

74.8 

72.8 

704 
67.8 
65.0 
62.2 

59.4 

56.9 

54.7 

52.9 
51.6 

50.8 

50.6 
51.0 
52.0 


23 

18 
13 

9 
4 


y 
12 
16 
20 

24 

26 
28 
28 
28 

25 

22 
18 

13 

8 


4 
10 


3.084       -2.918 
I5«.966    47"-27 


4O.02 
-04 


-0.19 
-0.2 
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FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


f  Virgliiii. 

^  Viiflnlg. 

48  Comas. 

80  Cmnimi  Venat. 

Xooi  Solar 

Mag.  3.0 

Mag.  4.4 

Mag.  4.3 

Mag.  4.7 

Date. 

Right 

Declina- 

Right 

Dedina- 

Right 

Declina- 

Right 

Declina- 

Aaoenskm. 

tion  N. 

Ascension. 

tionS. 

Ascension. 

tion  N. 

Ascension. 

tion  N. 

h       m 

0      f 

h       m 

e        / 

h       m 

0      / 

h       m 

0      t 

12   57 

+  11   25 

13  5 

-54 

«  0 

13    7 

+  28      18 

13  13 

+41      I 

Jan.    0.8 

B 
50.66 

28.6 

s 

26.31 

WW 

30-6  „ 

S 

48.91 

99 

55.5  _ 

8 
38.77   ^_ 

99 

33.2 

10.7 

51.01    •'5 

26.5  ^; 

26.65  ^* 

3'-8  ^ 

49-27  ^\ 

53-5  '° 

39.17   ^^ 

31.3   '^ 

20.7 

51-34  l^. 

23.0 ' 

26.98  33 

34-9  ^' 

49-63  ^J 

51-9  ;^ 

39.57  \^      30.0    '^ 

30.7 

51-65  11 

27.30 11 

36-9    8 
3«-7  le 

49-97  „ 

50.8  " 

39.96   ^9 

29.2      ° 

Feb.   9.7 

5-94  11 

21.8  '^ 
9 

27.59  ^^ 

50.29  \^ 

50.2    \ 

40.32    ^^ 
32 

28.9     ^ 
3 

19.6 

52.20 

20.9 

27.85  „ 

40.3  , , 

5°-57  ,^ 

50.0 

40.64 

29.2 
30.0     ^ 

T  1 

Mar.    1 .6 

2  2 

5'-4^  ,8 

52.60  •• 

20.4     ^ 

28.07  " 
28.25  '* 

41.6  '3 

V    V 

50.81  ^4 

50-3    ^ 

40.91 .; 

11.6 

20.2 

42.7 " 

51.01  »° 

51.0    ' 

41.14'^ 

31.3   ^ 

21.5 

52.74  * 

20.4     I 

28.40  '5 

0 

43-5    , 
44.1    3 

51.17  ;j 

5^-^ ;; 

18 

41.32 ' 

17 
330    ^ 

315 

52.84  '^ 

20.8     1 
6 

28.52  '^ 

51.28 " 

7 

53.5  ,♦ 

41.45  \ 

34.9  ;^ 

Apr.  10.5 

52.91 

21.4     g 
22.2 

28.60 

44.4    , 

51.35  , 

55-»  „ 

41.53 , 

37.0 

20.5 

52-94  , 

28.65    ^ 

44.5    ^ 

51.39  * 

5«-6    8 

60.4   ! 

41.56  \ 

39-3  ,^ 

30.4 

52-95  - 

^3-^    0 

28.67    * 

44.5    ^ 

51.39  , 

41.55 . 

41-6  ^ 

May  10.4 

5293  ^ 

'^■'    0 

28.66     ' 

44.3    . 

51-36  \ 

41.50  ^ 

41.42 
II 

43-8    0 

20.4 

52.89 1 

'5-*  .0 

28.64    "^ 
4 

44.0    ^ 

4 

51.31  ^ 

62.1  '7 

«5 

45«  7. 

30.4 

52.83  , 

26.2 

28.60    ^ 
28.54    ; 

43.6 

51-23  „ 

63.6 

41.31  „ 

47-6  ,6 
49-2 

June  9.3 

52.76  ; 
52.68  I 

27.1    g 
27.9    , 

43.2     ^ 

51-14 ,; 

649  ^ 

41.18  '3 

193 

28.47    I 

42.7  ; 

51-03 " 

66.0  ' ' 

41.03  ,^ 
40.87  ^ 

50.4  " 

293 

52.58  11 

28.6    7 

28.38    9 

42.2  5 
41.6  ^ 

50.91  \\ 

66.9    \ 

5'-2   ! 

July   9.2 

52.48 '« 

29.1    5 

28.28  '" 

50.78  '3 

67.4    \ 

40.70  3 

51.6    4 

10 

4 

10 

6 

13 

2 

17 

1 

19.2 

5238  ,„ 

29.5     , 

28.18 

41.0 

50.65 

67.6 

40.53  ,8 
40.35  ,, 

51.7    ^ 

29.2 

52.28  ° 

29.8    3 

28.08     '"^ 

40.5     \ 

50.52  3 

67.5       ' 

51.3    I 
50.5  ,^ 

Aug.  8.2 

52.18  •« 

29-9    _ 

27.99        ^ 

40.0    5 

50.39  ,^ 

67.1       \ 

40.18  '7 

18.1 

52.09  I 

29-7    , 

27.90        ^ 
27.82         I 

39.6    * 

50.27 " 

66.4      7 

40-03  \\ 

49.3  " 

28.1 

52.01 

0 

29.3    I 

39.2    \ 

50.17  '^ 

65.4    '"^ 
14 

39-89  1^ 

47«  \\ 

Sept.  7.1 

51.96 

28.7    _ 
27.9  „ 

27.76 

39.0     , 

50.09 
50.03 

64.0 

3978    . 
39.70 

45.9  .. 

17. 1 

51.93  z 

27.73        ^ 

38.9 

^"•3  !^ 

1?  0 

4'°  ,8 

38-"  30 

27.0 

51.93  ° 

26.8  " 

27.73         . 

39.0     \ 

50.01 

60.3'° 

39.66    4 

Oct.    7.0 

51.97  I 

52.05 
13 

^5-5  [I 

27.76        ^ 

39.3    ^ 

50.03 

5«-^    I 

39.66    ° 

17.0 

^3-9  \l 

27.84 

12 

39.9    3 

50.09 
II 

557  :* 

39.71  ,^ 

35.2  3° 

26.9 

52.18  ^ 

22.1 

27.96 

40.7  ,, 

50.20 

53-'  ,. 

39-81 

3^-°    ,, 

Nov.  5.9 

17 
52.35   ^^ 

20 
20.1 

28.13    '^ 

41.8  " 

50.36  '^ 

5°-3  !! 

10 

39-97  ,, 

28.7  33 

15.9 

5^56  " 

17.9  ", 

28.35    " 

«-^     6 
44-8    « 

50.57 

47-4    0 

22 

40.19  „ 

25.4  33 

259 

52.82   ^^ 

15-6  '^ 

28.60  ^5 

50.82  ^5 

44-5'^ 

40.46  'J 

22.1   '^^ 

Dec.   5.8 

53.11    ^^ 

13-2  '* 

28.89   '^ 

46-6 :; 

51.12  3° 

41.7  '' 

40.77 ,, 

19.0  3' 

32 

24 

32 

20 

33 

27 

35 

29 

15.8 

53.43 

10.8 

29.21 

48.6    , 

51.45  „ 

39.0  „ 

41-12 

*^'   ,/; 

25.8 

53.77  I'l 

8.5^3 

29.55    ,, 

507    _ 

51.80  35 
52.16  36 

36.5  '^ 

41.50  J 

13.5  '^ 

35.8 

54.11   ^ 

6.2  ^3 

29.89  ^^ 

52.8   "' 

34-3 

41.91  4' 

II.4       ^^ 

Sec^»Tan5 

1.020         40.202 

1 .004          -0.089 

1.136    +0.539 

1.326            +0.870 

Mean  Place 

SO-.y^S     35".54 

26".622       29".l8 

48'.9o8    68".22 

38*.665    49".62 

J)*fa,Dma 

0.00         +0.01 

0.00        -0.0 1     1       0.00         40.03 

-0.0 1         40.06 

D^6,Dmd 

-04 

-0.2 

-0.4 

-0.3 

1      -0.4 

-0.3 

-OA 

-0.%, 

[Eph  X3l 
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Mean  Solar 
Date. 


Jan.    0.8 

10.7 
20.7 

30.7 

Feb.    9.7 

19.6 

Mar.    1.6 

11.6 

21.6 

31.5 

Apr.  10.5 
20.5 

30.4 
May  10.4 

20.4 

30.4 
June  9.3 

19.3 

29.3 
July   9.3 

19.2 
29.2 
Aug.  8.2 
18.1 
28.1 

Sept.  7.1 
17.1 
27.0 

Oct.  7.0 
17.0 

27.0 
Nov.  5.9 

15-9 

259 
Dec.    5.8 

15.8 
25.8 

35-8 


y  Hydne. 
Mag.  3.3 


Sec  d,  Tan  «5 
Mean  Place 


Riffht 
Ascension. 


h   m 

13  14 

s 

0.75 
I. II 

1.47 

I.81 

2.12 


36 

36 

34 

31 
28 


2.40 
2.64 
2.84 
301 

3-14 

324 
330 

3.33 
3-34 
3.32 

3.28 
3-22 

3-14 
3.04 
2.94 

2.83 
2.71 

2.59 
2.48 

2.39 

2.31 
2.26 
2.25 
2.28 
2.36 

2.48 
2.65 
2.87 

3.14 
3-45 

3-79 
415 
451 


24 
20 

17 

13 
10 

6 

3 
I 

2 
4 

6 

8 

10 

10 

II 

12 
12 
II 

9 

8 

5 
I 

3 

8 

12 

17 
22 

27 
31 
34 

36 
36 


Declina- 
tion S. 


-22  42 


// 


41.6 

43.7 

45.8 
48.0 

50.2 

52.4 

54-5 

56.4 
58.2 

59.8 

61.2 
62.4 

634 
64.2 

64.8 

65.2 

65.4 

654 
65.2 

64.8 

64-3 
63.6 
62.7 
61.8 
60.8 

59.8 

58.9 
58.0 

57-3 
56.8 

56.5 
56.5 
56.9 
57-6 
J58.6 

60.0 
61.6 

63.5 


21 
21 
22 
22 
22 

21 

19 
18 

16 
14 

12 
10 

8 
6 

4 

2 
o 

2 

4 

5 

7 

9 

9 
10 

10 

9 
9 
7 
5 
3 

o 

4 

7 
10 

14 

16 
19 


I  Centauii. 

Mag.  2.9 


1.084       ~<>-4i9 
ir.316    45".99 


Right       I   Dedina- 
Ascension.  I     tion  S. 


h 
13 


m 
15 


-36   15 


// 


41.24 
41.64 
42.03 
42.40 
42.74 


40  I 

39  1 
37- 
34 
31 


18 


4305 
4332 

43-54 
4372 
43.86  ^4 


27 

22 

18 


0.00 
-0.4 


-0.03 
-0.3 


43-97 
44.04 

44.07 

44.07 

44.04 

43.99 
43-91 
43-81 

43-69 
43.55 

43.41 
43.26 

43.11 

42.97 
42.85 

42.75 
42.68 

42.66 

42.68 

42.76 

42.89 
43.08 

43.33 
43.63 
43.97 

44.34 
44.73 
45.13 


II 

7 

3 
o 

3 
5 

8 
o 
2 

4 
4 

5 

5 

4 
2 

o 

7 

2 

2 
8 

13 

19 
25 
30 
34 
37 

39 
40 


4.6 
6.4 

8.5^^ 
10.8  ^3 

13.3  ""^ 

15.8 
18.4 
20.9 

23.3 
25.6 

27.8 
29.8 
31.6 
33.1 
34.4 

354 
36.1 

36.5 
36.6 

36.5 


25 

26 

25 

24 

23 
22 

20 
18 

15 

13 
10 

7 

4 
I 

I 
4 


7 
10 

12 


36.1 

35.4 
34.4 

^^•^  i^ 

31.8  '^ 

15 

28.7  '^ 
27.2  '^ 

25.8  '4 
24.5  '^ 

II 

23.4 
22.7 

22.3 

22.3 

22.7 


C^  TTrsaB  Majorig. 
Mag.  2.4 


7 

4 
o 

4 
8 


23.5  ,. 
24.8  \l 

26.4 


16 


1.240       -0.733 
42*.oi8     I3".i8 


+0.01  -0.05 

-0.4  -0.3 

lEph  \i\ 


Right 
Ascension. 


h 
13 


m 
20 


50 


25.81 
26.31 
26.81  50 
27.29  ^ 

27.74 


28.14 
28.49 
28.78 
29.00 
29.16 

29.25 
29.27 

29.23 

29.14 

29.00 


45 
40 


35 

29 
22 

16 
9 

2 

4 

9 

14 
18 


28.82 
28.61 

28.38     , 
28.12  ^^ 

27.85 


21 
23 


27.58 
27.31 

27.05 

26.81 

26.59 

26.41 
26.27 
26.18 
26.14 
26.17 

26.26 
26.42 
26.65 
26.95 
27.32 

27.74 
28.20 

28.68 


27 
27 


27 
26 

24 
21 

18 

14 
9 
4 
3 
9 

16 

23 
30 

37 
42 

46 
48 


Declina- 
tion N. 


+55  22 


// 


26.4 

24.7 
23.6 

23.1 
23.2 


17 
II 

5 
I 

8 


24.0 

25.3 
27.1 

29.3 
31.8^5 


13 
18 
22 


a  Vixfiiiig. 
Mag.  1.2 


34.5 
37.2 


27 

27 
27 


39-9  .6 
42.5 

44.8!^ 


20 

16 

13 
8 

3 

2 

6 
II 
16 
20 

24 

28 

31 
33 
35 

37 
26.5 
22.8  37 
19.I  37 
15.6  35 
12.3  33 

29 

9.4 
6.9^5 

4.8'' 


46.8 

484 

49.7 

50.5 
50.8 

50.6 
50.0 
48.9 

47.3 
45.3 

42.9 

40.1 

37.0 

33.7 
30.2 


1.760       +1.448 
25».56i     46".o8 


-o.oi 
-0.4 


+0.09 
-0.3 


Right 
Ascension. 


h 
13 


m 
20 


s 
36.00 

36.35 
36.69 

37.01 
37.31 


35 
34 
32 
30 

27 


37.58 
37.82  ^^ 
38.02  ^^ 

38.19 
38.32 


17 

13 
10 


38.42 
38.48 
38.52 

38.53 
38.52 

38.49 

38.44 

38.37 
38.29 

38.19 

38.09 

37.99 
37.88 

37.78 

37.69 

37.62 

37.57 
37.55 
37.57 
37.64 

37.75 
37.91 
38.11 
38.36 
38.64 

38.96 
39.30 
39.64 


6 
4 


5 

7 
8 

10 

10 

ID 
II 
10 

9 

7 

5 

2 

2 

7 
II 

16 
20 

25 
28 

32 

34 
34 


Declina- 
tions. 


-1042 
26.8 


28.9 
31.0 

330 
35.0 

36.8 

384 

39.7 
40.8 

41-7 

42.4 
42.9 

43.1 
43.2 

43.2 

43.1 
42.8 

42.4 

42.0 

41.5 

41.0 
40.4 

39.8 
39.2 
38.7 

38.2 

37.8 
37.6 
37.6 
37.8 

38.2 

38.9 

39.9 
41.2 

42.8 

44.6 
46.5 
48.5 


21 
21 
20 
20 
18 


16 

13 
II 

9 

7 

5 
2 

I 

o 

I 

3 
4 

4 
5 
5 

6 
6 
6 

5 
5 

4 
2 
o 


t 

ID 

13 
16 

18 

19 
20 


1. 018  -0.189 

36>.462    26"  A> 


0.00 
-0.4 


-aoi 
-0.3 
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MeaoSoUr 
Date. 


Jan.  0.8 
10.8 
20.7 

30.7 
Feb.  9.7 

19.6 

^r.  1.6 

11.6 

21.6 

31.5 

Apr.  10.5 
20.5 

30.5 
May  10.4 

20.4 

30.4 
June  9.3 

29.3 
July  9.3 

19.2 
29.2 
Aug.  8.2 
18.2 
28.1 

Sept.  7.1 
17.1 
27.0 

Oct.  7.0 
17.0 

27.0 
Nov.  5.9 

15.9 
^  25.9 
Dec.   5.9 

15-8 
25.8 
35.8 


Oroomtnidfe  8001. 

Mag.  6. 1 


Right 
Ascension. 


h 
13 


m 
23 


55.58 

56.41 
57.26 

58.09 
58.87 

59.58 
60.19 
60.69 
61.07 
61.31 

61.41 
61.38 
61.23 
60.96 
60.60 


83 
8.5 
83 
78 

71 

61 

50 

38 

24 
10 

3 
15 
27 
36 

45 


52 


60.15 

59.63  ^^ 
59.06  I] 

58.45  ^' 
57.82 


63 
63 


Sec*,  Tan  d 
Mean  Place 


57.19 
56.57 
55-97 
55.41 
54.91 

54.47 

54-12 
53.86 

53.70 
53.66 

53-75 
53.96 

54.29 
54.75 
55.33 

56.00 

56.75 
57.56 


62 
60 
56 
50 
44 

35 
26 

16 

4 
9 

21 

33 
46 
58 
67 

75 
81 


Declina- 
tion N. 


+72  49 


// 


72.9 

71.5 
70.7 

70.6 

71.2 


14 

8 

I 

6 

12 


72.4 

742  •« 

76-5  II 

79'    ' 
82.0  '9 

85.0 
88.0  3° 

91 .0  ^° 

27 

93.7    J. 
96.1^^ 


98.2 

99.8 
100.9 
IOI.5 
IOI.5 


21 

16 
II 

6 
o 

5 
lOI.O 

1 00.0  *° 

96.5 '° 

2S 
940  I 
^^       28 

91.2 

88.0^^ 

84.5  11 

80.8  37 

76.9  II 

39 
73-0  ,^ 
69.1^? 

61.7  3^ 
58.4^^ 


55-6 
53.3 
51.5 


23 
18 


3.389      +3.238 
54-.8I8     94".83 


-0.03 
-0.4 


+0.20 
-0.4 


70  Vlrginis. 
Mag.  5.2 


Right 
Ascension. 


h   m 
13  24 

s 
0.25 

0.59 

0.93 
1.26 

1.57 


34 
34 
33 
31 
37 


1.84 
2.08  ^^ 
2.28 

2.45 
2.58 


2.67 

2.73 
2.76 

2.76 

2.74 

2.70 
2.64 
2.56 
2.46 
2.36 

2.25 
2.14 
2.03 

.92 
.82 

.74 
.69 

.67 
.68 

.73 


20 

>7 

>3 

9 


6 

3 
o 

2 
4 

6 

8 

10 

10 

II 

II 
II 
II 
10 
8 

5 

2 

I 

5 
10 

.83 

2.16  '^ 
2.39  ^^ 

2.66  ^7 

31 

2.97 

3.30 

3.64  ^^ 


33 


Declina- 
tion N. 


+  14  14 


// 


26.6 
24.4 
22.5 
20.9 
19.7 

18.9 
18.4 
18.3 
18.6 
1 9. 1 

19.9 
20.9 
22.0 
23.2 
24.4 

25.6 
26.7 
27.6 
28.4 
29.0 

29.5 
29.8 

29.8 

29.6 

29.1 


22 

19 
16 

12 

8 

5 
I 

3 

5 
8 

10 
II 
12 
12 
12 

1 1 

9 
8 

6 
5 

3 
o 

2 

5 
7 


9 
12 


28.4 

27.5 
26.3 
24.8  '5 

23.1  '' 


21.2 
19. 1 
16.7 
14.2 
11.7 

9.2 
6.7 
4.4 


19 

21 

24 
25 
25 
25 

25 
23 


1. 03 1 
10' .49 1 


+0.254 

35  "39 


0.00         +0.02 
-0.4  -0.4 

[Bph  13I 


K  Octantia. 
Mag.  5.6 


Right 
Ascension. 


h 
13 


m 
26 


s 
28.01 
31.02  3°' 

33-98  If 
36-83  1% 
39-49  ,^, 

4190 
4580  »78 

I4.I 

47=»i  ,*' 
48.24  '"^ 


Declina- 
tion S. 


-85  20 


// 


6 
12 


64 

23 
17 

55 

92 

127 

42.72 

40.63  '°l 

38.37 1\' 

235 
36.02 

33.63  m 

233 


48.88 

49.11 

48.94 
48.39 
47-47 

46.20 


10.4 

II.O 

12.2 

^3.9  II 

16.2  ^3 

27 

18.9 

22.0 

25.4 
29.0 

32.8 


31 
34 
36 
38 
38 


38 
37 


36.6 

40.4 

44.1 

47.6  35 

50.8  3^ 
29 

53.7 

56.3 

58.4 
60.0 

61.0 


31-30 
29.11 

27.13 

25-44 
24.12 

23.23 

22.82 

22.91 


219 
198 
169; 


132 
89 

41' 

9; 
61 


1^3 
161 


23.52 
24.65 

26.26 
28.30  ^^^ 

30.70  ^^° 
270 

3340 

36.30  ^^n 
39-30  3"^, 


61.5 
61.4 
60.8 

59.6 
57.9 

55.8 
53.3 
50.5 
47-5 
44-5 

41.5 

38.7 
36.2 

34.1 
32.5 

31-5 
31-1 
31-2 


26 
21 
16 
10 
5 


I 

6 

12 

17 

21 

25 
28 

30 
30 
30 

28 

25 
21 

16 

ID 

4 

X 


C  Virginia. 
Mag.  3.4 


Right 
Ascension. 


h 
13 


m 
30 


12.318 
38". 29* 


-12.277 
27".65 


+0.12 
-0.4 


-0.76 
-0.4 


34 


Declina- 
tion S. 


-09 


s 

5-II 

5.45  ,, 
5.78  33  ' 
6.10  3^1 

6.40  30 ! 

^  28 
6.68 
6.92 

7.13 
730 

7-44 


24 
21 

17 
10 


7-54 
7.61 

7.65 
7.67 

7.66 

7.63 
7.58 
7.52 
7.44 
7.35 

7.25 
7-14 
7.03 

6.93 
6.84 

6.76 
6.70 
6.68 
6.69 
6.74 

6.84 
6.98 
7.17 
7.40 

7-67 

7-97 
8.30 
8.63 


7 

4 

2 


5 
6 

8 

9 
10 

II 

XI 

10 

9 

8 


2 
I 

5 
10 

14 
X9 
23 
27 
30 

33 
33 


// 


9.0 
II. I 

13. 1 
15.0 
16.6 

18.0 
19.I 
19.9 
20.4 
20.7 

20.7 
20.5 
20.2 

9-7 
9.1 

8.5 

7-9 

7.2 

6.6 
6.0 

5-5 
5.0 
4.6 

4.3 
4.2 

4-2 

4-3 

4-7 

5-3 
6.1 


2] 
20 

19 
16 

14 
II 

8 

5 

3 
o 

2 

3 

5 
6 

6 

6 

7 
6 

6 
5 

5 

4 

3 
I 

o 

I 

4 
6 

8 

1 1 


7.2 

8.5 
20.1 

21.9 

23.8  '9 


13 
16 

18 


25.9 
28.1 

30.3 


21 


22 
22 


1. 000 
I5'.5i7 


-0.003 
4".89 


0.00 


0.00 
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Mean  Solar 
Date. 


17  H.  Canum  Venat. 
Mag.  5.0 


Jan.  0.8 
10.8 
20.7 

307 
Feb.    9.7 

19.7 

Mar.    1 .6 

1 1.6 

21.6 

315 

Apr.  10.5 
20.5 

305 
May  10.4 

20.4 

30.4 
June  9.4 

193 

29.3 
July   9.3 

19.2 
29.2 
Aug.  8.2 
18.2 
28.1 

Sept.  7.1 
17.1 
27.1 

Oct.  7.0 
17.0 

27.0 
Nov.  5.9 

15.9 

259 
Dec.    5.9 

15.8 
25.8 

35-8 


Sec  6,  Tan  8 
Mean  Place 


DV  a,  Dm  a 
Df  8,  Vm  S 


Right 
Ascension. 


h 
13 


m 
30 


54-77  ,^ 

55-55  II 

55.93  \^ 
56.28  ^5 
3^ 
56.60 
56.88 
57.12 

57.31 
57.46 


28 
24 

15 
10 


57.56 
57.62 

57.63 
57.60 

57.54 

57.46 

57.35 
57.22 

57.08 
56.93 

56.77 
56.60 

56.43 
56.27 

56.13 

56.01 

5592 
55.86 

55.85 
55.88 


3 
6 

8 


3 

4 

5 
6 

7 

7 
6 

4 

2 

9 
6 

I 

3 
8 


13 


55.96 
56.09 
56.28  ^9 

5^52  II 

56.81  ^9 

33 

57.50  :^^ 
57.89  ^^ 


Declina- 
tion N. 


-f-37  37 


tt 


24.5 
22.5 

20.9 

19.8 

19.3 

19.3 
19.9 

21.0 

22.4 

24.2 

26.2 
28.4 
30.6 

32.7 
34.8 

36.7 

38.3 
39.6 
40.6 
41.2 

41.5 
41.4 

40.8 

39.9 
38.6 

36.9 

34.9 
32.6 

30.0 

27.1 


20 
16 

XI 

5 
o 

6 
II 

14 

18 

20 

22 
22 
21 
21 

19 

16 

13 
10 

6 
3 

I 
6 

9 
13 
17 

20 

23 
26 

29 

31 

24.0 

20.8  ^^ 
33 

32 

31 
30 


17.5 

14.3 
II. 2 

8.2 

5.5 
3.2 


27 
23 


1.263    +0.771 
54-.845  40^.50 


-o.oi 
-0.4 


+0.05 
-0.4 


€  Centauri. 
Mag.  2.6 


Right       j    Declina- 
Ascension.        tion  8. 


h        m 

13    34 

s 

20.64 

21.15 
21.65 

22.13 

22.58 


51 
50 

48 

45 
40 


22.98 

23.34 

23.65 

23.91 
24.12 

24.27 

24.37 

24.43 

24.44 
24.41 

24.33 
24.22 

24.07 

23.89 

23.68 

23.46 

23.23 
22.99 

22.76 
22.55 

22.38 
22.25 
22.17 
22.16 
22.22 

22.35 
22.56 

22.84 

23.19 

23.60 

24.05 

24.54 
2505 


36 

31 
26 

21 
15 

10 
6 
I 

3 
8 

II 

15 
18 

21 

22 

23 

24 

23 
21 

>7 

13 

8 

I 
6 

13 

21 
28 

35 
41 
45 

49 
51 


-53 

// 

16.1 

17.4 
19.1 

21.2 

23.6 

26.3 
29.1 
32.0 

35.0 
38.0 

40.9 

43.7 

46.3 

48.7 
50.8 

52.7 
54.2 

55.3 
56.1 

56.5 

56.5 
56.0 

55.1 
53.9 
52.4 

50.6 
48.6 
46.4 

44.2 
42.1 

40.1 

38.4 
37.0 
36.0 

35.5 

35.5 
36.0 

37.0 


13 

17 
21 

24 
27 

28 

29 
30 
30 
29 

28 
26 

24 
21 

19 

15 
II 

8 

4 
o 

5 

9 
12 

15 
18 

20 
22 
22 
21 
20 

17 

14 
10 

5 
o 

5 
10 


m  Virgiiiis. 
Mag.  5.2 


1.663       -1.328 
22*.oo8     28". 29 


Right 
Ascension. 


h 

13 

s 


m 

37 


2.09 

2.43 

2.77 
3.10 

3.41 

3.69 
3.94 
4.15 
4-33 
4.48 

4.59 

4.67 
4.72 

4.75 
4.75 

4.73 
4.69 

4.63 
4.56 
447 

4.37 
4.26 

4.15 
4.04 

3.94 

3.86 
3.80 

3.77 

3.77 
3.82 

3.91 

4.05 
4.24 

4.47 
4-74 

5.05 
5.38 
5.72 


34 

34 

33 

31 
28 

25 

21 

18 

15 
II 

8 

5 

3 
o 

2 

4 
6 

7 

9 
xo 

II 
II 
II 
10 
8 

6 

3 
o 

5 
9 

14 
19 
23 
27 
31 

33 
34 


Declina- 
tion S. 


-815 


53.1 
55.1 
57.2 
59.2 
61.0 

62.6 
64.0 
65.2 

'  66.2 
67.0 

I  67.5 
67.8 

I  67.9 
67.9 

,67.7 

I 
67.4 

:  67.0 

66.6 
66.2 

65.7 

65.1 
64.6 
64.1 
'63.6 
63.1 

62.7 
62.5 
62.5 
62.6 
62.9 


+0.0  X         -0.08 
-0.4  -0.4 

lEph  i3l 


20 
21 
20 
18 
16 

14 

X2 
10 

8 
5 

3 
I 

o 

2 

3 

4 

4 

4 

5 
6 

5 
5 
5 

5 

4 

2 
o 
I 

3 
6 


8 
II 


63.5 

64.3 

65.4 
66.8  '4 

68.4  '^ 


70.2 
72.1 

74.1 


18 


19 
20 


r  Bo0tis. 
Mag.  4.5 


Right       !  DecliiiA' 
Ascension.  1    tiooK. 


h 
13 


m 

43 


+  17  5* 


S 
7.33 

7.68  35 
8.03  35 
8.36 
8.67 


8.96 
9.22 

9.44 
9.62 

9-77 

9.88 

9.96 

10.00 

10.02 

10.01 

9.98 
9.92 
9.84 

9.75 
965 


33 

31 
29 


26 
22 
18 

15 

IX 

8 

4 

2 

I 
3 

6 
8 

9 
10 

12 


12 


9-53 

9.28  '3 
9.16  " 
9.05 


II 
10 


1. 01 1      -0.145 

2*.620      5 1  ".60 


0.00 
-0.4 


-0.01 
-0.4 


8.95 
8.87 

8.82 

8.81 

8.84 

8.92 
9.04 
9.21 

9.43 
9.69 

9.98 
10.30 
10.64 


8 

5 
I 

3 
8 

12 

17 
22 

26 

29 

32 
34 


2« 


i:f 


73.3 

71. 1 

69.2  \l 
67.6  '^ 
664 

65.7 

65.4 

655 

659 
66.7 

67.7 
68.9 
70.3 
717 
73-1 

74.5 
75-8 
76.9 

77.9 
78.7 

79.2 

79.5 

79.5 

79.3 
78.8 


3 

I 

4 
9 

10 

12 

14 
14 

14 
14 

13 
II 

lO 

8 
5 

3 

G 

a 
5 


78.0 
'        10 

75-7  ,i 
7A-1  „ 
72-2  J 


70.1 
67.8 


23 
25 


62.7 
60.0 


57.4 
54.9 
52.5 


27 
26 

25 
24 


1.051  +0.323 

7».667    83".87 


o.c» 
-04 


40.02 
-04 
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FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


7 

ffJJnm  MaJorU. 

89  Virginia. 

C  Centauri. 

V  Botftia. 

1     MetnSolar 

Mag.  1.9 

Mag.  5. 1 

Mag.  3.1 

Mag.  2.8 

J        Date. 

1 

Right 

Declina- 

Right 

Declina- 

Right 

Declina- 

Right 

Declina- 

Aaoenakm. 

tion  N. 

Ascension, 
h        m 

tion  S. 

Ascension. 

tions. 

Ascension, 
h        m 

tion  N. 

h       m 

0       / 

0      / 

h       m 

0 

f 

0       / 

13   44 

+49  44 

M  § 

13   45 

-17  42 

13     50 

-46, 

51 

13     50 

+  1849 

Jan.   0.8 

6.80 

306 

s 

7-79  , 

2.7 

s 
505 

28.2 

s 
32.17 

49-4 

I0.8 

7-24*! 

28.6    ^° 

8.14  f 

4-^0 

5.50  y. 

29.5 

13 

32.51   ^^ 

47.1  'I 

20.7 

7.68^4 

27.1      ^5 

8.49  35 

6.6'° 

5.96  ^^ 

311 

16 

32.86  ^^ 

45-2  '9 

30.7 

8.12  ** 

26.2        ^ 

8.83  34 

8.6'° 

6.40  ^^ 

33.1 

20 

33.20  ^^ 

43.6  '* 

'  Feb.  9.7 

8-54  t« 

25.9        \ 

9-'5^! 

10.6  '° 

6.82  ^^ 

35-3 

22 

3352  ^"^ 

42.4  'I 

38 

4 

30 

•9 

38 

24 

29 

8 

19.7 
Mar.   1.6 

8.92 
9.26    ^^ 

26.3 
27.2     ^ 

9-45  ,6 
9-71    ^ 

"•5  ,8 
'5-9  ^ 

7.20 

7-54  '' 

37-7 
40.3 

26 
26 

34.07  ^ 

41.6 
41.3     3 

11.6 

9-55  Z 

28.7  '5 

9-94  ,^ 

7.84  ^° 
8.10  ^^ 

8.32  " 

42.9 

34.30  ;^ 

41.4 

21.6 
31.6 

9-97  ,, 

30.6  '9 
32.8  " 

10..3    9 

10.29 

17.3    * 
18.5  " 

45.6 
48.2 

27 
26 

34.49  ;^ 
34.65  '^ 

41.9     I 
42.7     . 

12 

24 

13                         11 

17 

26 

12 

II 

Apr.  10.5 

10.09  . 
10.15  ^ 

35-2  ,, 
37.8  '! 

10.42                  19.6 

8-49  ,, 

50.8 

*%  p 

34-77    „ 

43.8 

20.5 

10.51        \ 

20.5    ^ 

8.61    " 

53.3 

25 

34.86    9 

45-'  \\ 

30.5 

10.16 

• 

43- •  ,. 

10.57       J 

21.2    ' 

8.69     f 

55.6 

23 

34-91    5 

46.5  ^ 

May  10.4 

10.12    '^ 

10.61        ^ 

21.7      ^ 

8.73     * 

57.7 

2  1 

34-93    , 

48.0    5 

20.4 

10.03    ^ 

45-5  '1 

10.62 

22.0      ^ 

8.73     ° 

59.6 

19 

3492    , 

49-5  \\ 

12 

22 

I 

2 

4 

16 

3 

14 

30.4 

9-91  „ 

47-7  ,„ 

10.61 

22.2 

8.69     , 

61.2 

3489    , 

50.9  ,, 

June  9.4 

9-76    ' 

49.6    9 

10.57       \ 

22.2     ° 

8.62    ^ 

62.6 

14 

34-84    \ 

52.2  '3 

19.3 

958    « 

51.1    ^ 

6 

10.51 

22.1      ' 

8.52  1° 

63.7 

II 

34-77    \ 

53-4  !! 

29.3 

9-37 

52.2  '• 
52.8    ^ 

10.44  „ 

21.9     ^ 

8.38     4 

8.22    •* 
18 

64.4 

7 

34-68    9 

54-4  '° 
55.2    « 

July  9.3 

9.15  " 
23 

10.35  ,^ 

21.6     ^ 

4 

64.7 

3 
0 

34-57  :; 

19.2 

8-92  „ 

530 

10.24 

21.2 
20.6     J 
20.0 

804    ,„ 

64.7 

34.45     ,^ 

55-8    , 

29.2 

8-^  ,i 

52.8    ^ 

10.12  •' 

7-84  Z 

64.3 

4 

34.33     ,. 

56.1    3 

Aug.  8.2 

»•«  't 

52>  ,, 

10.00  '^ 

7-64  '! 

63.6 

7 

34.20    \\ 

56.1    ° 

18.2 

8.22  =*3 

49-3  ,^ 

9.89  11 

19.3     ^ 

7-45  \l 

62.6 

lO 

34.08       ^ 

55-9    , 

28.1 

8.01  " 
18 

9.78  • ' 

10 

18.6     7 

7 

61.3 

13 
16 

33.96    '" 
lO 

55-4    \ 

Sept.  7.1 

7.83  „ 

47-3  ,^ 

9.68 

17.9     , 

7"    „ 

59-7 

_  0 

33.86 

33.78 « 

33.72 

54-6  „ 

17.1 

7.68  's 

1  ¥ 

44.9^* 
42.2  '7 

9.61  7 

17.2     7 

6.98   '3 
6.90     \ 

57.9 

IS 

18 

53-5 : 

27.1 

7-57  " 
7.51    ; 

9.57  I  16.6  ri 

56.1 

5°S  ,- 

Oct.   7.0 

39..  ^ 

9.57  . 

16.I 

6.87     3 

54-2 

19 

18 

33.70 

17.0 

750    ' 

35-8  ^f 

9.61  \  15.9  ' 

^•91    ^. 

52.4 

33.72 

48-6  '! 

5 

35 

9       0 

10 

17 

7 

22 

27.0 

7-55  „ 

32-3  ,, 
=^8-7  ^' 

9.70,^  15.9  _ 

701    ,, 

50.7 

33.79  _  _ 

46-4    „ 

Nov.  5.9 

7-67  " 

9.84  \\ 

16.2     ^ 

7'8     ! 

49.2 

15 

33.90     . 

44-0  '4 

15.9 
259 

785  '* 
8.10  '5 

21.5  ,, 

1003 ,, 
10.26  ^\ 

16.7     I 
17.S     ^ 

7-42  :* 

7.72  ^° 

48.0 
47.2 

12 

8 

34-06 

34.27     * 

4'-5    i 
38-9  f 

Dec   5.9 

8.41  3; 

I8.1 3^ 

10.54^^  18.6 " 

8.08  36 

46.9 

3 

26 
34.53  _ 

36.2  '7 

r                                     "^      — 

35 

31 

31       14 

40 

I 

29 

27 

15.8 

^•76  ,^ 

^50 ,0 

10.85    '  20.0  , 

8.48  ,, 

47.0 

34.82 

33-5    , 

25.8 

9-^^  It 

12.2  ^^ 

11.19^^  21.6  ^J 

8-9'  !« 

47.5 

5 

35.14^^ 

30-9  '' 

35.8 

9.59  ^^ 

9.8"^ 

11.54'^^  j  23.4 ' 

9.37  *** 

48.4 

9 

35.47  ^^ 

28.5  '4 

^6,  Tan  8 

1.547       +1.181 

1.050   -0.319 

1.463       -1.067 

1.057       -^0.34 1 

kmn  Place 

6V869     49".70 

8".470      4".o8 

6*.32i     38".05 

32-.541     6o".44 

tyfm,I>ma 

-0.01          +0.06 

0.00         -0.02 

+0.01         -0.06 

0.00         +0.02 

h^B.D^a 

-0.4 

-0.4        1 

-0.4 

-0.4 

-0.4 

-0.5 

1 

-o.\ 

-^.«» 

£Bfih  13] 
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APPARENT  PLACES  OF  STARS,  1913 


FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


Mean  Solar 
Date. 


Jan.  0.8 
I0.8 
20.7 

30.7 

Feb.    9.7 

19.7 
Mar.  1.6 
1 1.6 
21.6 
31.6 

Apr.  10.5 
20.5 

30.5 
May  10.4 

20.4 

30.4 
June  9.4 

193 

29.3 
July   9.3 

193 
29.2 

Aug.  8.2 

18.2 

28.1 

Sept.  7.1 
17.1 
27.1 

Oct.  7.0 
17.0 

27.0 
Nov.  6.0 

15.9 

259 
Dec.    5.9 

15.8 
25.8 

35.8 


ff  Apodif. 
Var.  5.5-6.6 


Right 
Ascension. 


h 
13 


m 
56 


Sec*,  Tan  ^ 
Mean  Place 


DV  a,  Dm  a 


44-57 
4569 
46.82 

47.92 
48.97 

49-95 
50.84 

51-62 

52.28 

52.81 

53-21 

53-48 
53.62 

53.62 
53.49 

53.23 
52.85 

52.37 
51.79 
51.13 

50.42 
49.68 

48.93 
48.19 

47.50 

46.89 

46.39 
46.03 

45.82 
45.78 

45.92 
46.26 
46.78 
47.46 
48.29 

49.24 
50.29 

51.39 


Declina- 
tion S. 


-76  22 


// 


112 

"3 
110 

105 
98 

89 
78 

66 

53 
40 

27 

14 
o 

13 
26 

38 
48 

58 
66 

71 

74 
75 
74 
69 
61 

50 
36 
21 

4 
14 

34 
52 
68 

83 
95 

105 
no 


3 
10 


24.0 

24.3 

25.3 
26.8  '5 

28.7  '^ 
24 

31.1 
*^        28 

33.9 
37.0  ^* 

40.3  ^^ 

43.8  ^5 
35 

47.3  ^. 
50.9^ 

54.4  ^^ 

57.7  ^^ 

60.8^' 
29 

63.7  ^^ 

66.2  ^5 

68.3  " 
70.0 
71.2 


r  viigiiiig. 
Mag.  4.3 


Right 
Ascension. 


17 
12 

7 


71.9 
72.0 
71.6 
70.7 

69.3 


I 

4 

9 

14 
18 

67.5  ,^ 
65.2  'I 

62.6  ^^ 
59.8 
57.0 


54-2 

51-5 
49-0 
46.9 

45.2 

44.0 

43.4 
43-5 


28 
28 
28 

27 

25 
21 

17 
12 

6 
I 


4.247       -4.127 
48-.740     38".74 


+0.05 
-0.3 


-0.24 
-0.5 


h 
13 


m 

57 


2.52 
2.85 

319 
3-52 
3.83 


33 

34 

33 

31 
29 


26 
23 


4.12 

4.38 
4.61 

4-^^  16 
4.96'^ 


5-09 

5-19 
5.26 

5-30 

5.32 

5-31 
5.28 

5-23 
5-16 

5.07 

4.97 
4.86 

4.74 
463 
4.52 

4-42 

4-35 

4-30 
4.28 

430 

4.37 
4-49 
465 
4.86 

5-II 

540 

5-71 
6.04 


13 

10 

7 

4 
2 


3 

5 

7 

9 
10 

II 
12 
II 
II 
10 

7 

5 
2 


12 
16 
21 

25 
29 

31 
33 


Declina- 
tion N. 


-f-  I  57 


ff 


48.9 
46.7 

44.7 
42.9 

41-3 

40.0 
39.0 
38.3 
37.9 
37.8 

38.0 

38.3 
38.8 

39.4 
40.1 

40.9 

41-7 
42.5 
43.2 
43.8 

44-4 

44-9 

45.3 

45.5 
45-6 

45-5 
45.2 
44.8 
44.1 

43.2 

42.0 
40.6 
39-0 
,37-1 
35-1 

33-0 
30.8 

28.6 


22 
20 
18 
16 

13 

10 

7 

4 
I 

2 

3 

5 
6 

7 
8 

8 
8 

7 
6 

6 

5 

4 

2 


11  Botftta. 

Mag.  6.1 


Right 
Ascension. 


3 

4 

7 

9 
12 

14 
16 

19 
20 

21 

22 
22 


1. 00 1   +0.034 
i3'o63  54".58 


0.00     0.00 
-0.3     -0.5 


h 
13 


m 

57 


8 

3.49 

3.85 
4.21 

4.56 
4.90 


36 
36 

35 
34 
31 


28 

24 
20 


5.21 
5.49 
5.73 

5.93  _. 
6.10  '7 
13 
6.23 
6.32 

6.37 

6.39 
6.38 


6.34 
6.28 

6.19 

6.08 

5-96 

5-82 
5.68 

5.53 
5.39 
5.25 

5.12 
5.02 

4.95 
4.91 

4.92 

4-97 
5-07 
5.23 
5-44 
5.69 

5.98 
6.30 
6.65 


6 

9 
I 

2 
4 

4 

5 
4 
4 
3 

10 

7 

4 
I 

5 

10 
16 
21 

25 
29 

32 
35 


Declina- 
tion N. 


+2747 


// 


69.0 

66.8 
64.9 

63.4 
62.4 

61.9 
61.9 
62.4 

63.3 
64.6 

66.1 

67.9 
69.8 

71.7 
73.6 

75.4 
77.0 

78.4 

79.5 
80.4 

81.0 

81.3 
81.2 
80.8 
80.0 

78.9 

77.4 
75-6 

73-5 
71.2 

68.6 
65.8 
62.9 

59.9 
56.9 


22 
19 

10 
5 


5 
9 
3 
5 

8 

9 

9 

9 
8 

6 

4 
I 

9 

6 

3 
I 

4 
8 

II 

15 
18 

21 

23 
26 

28 
29 

30 
30 

29 


/3  Cent 
Mag.* 


Right 
Ascension. 


27 


54.0 

48.8  ^5 


1. 131 
I3'.843 


+0.527 
82".9i 


-0.0 1 
-0.3 


+0.03 
-0-5 


h 
13 


m 

57 


38.49  ^« 

39.07  zl 

39.66  59 
40.24  5» 
40.78 


41.28 
41.74 

42.15 
42.49 

42.77 

43.00 

43.17 
43.27 
43.31 
43.30 

43.23 

43.11 
42.94 

42.73 
42.48 

42.20 
41.90 

41.59 
41.29 

41.01 

40.76 
40.56 
40.42 

40.35 
40.36 

40.47 
40.67 

40.96 

41.33 
41.77 


54 
50 


46 

41 

34 
28 

23 

17 
10 

4 
I 

7 

12 

17 
21 

25 
28 

30 
31 
30 
28 

25 

20 

14 

7 
I 

II 

20 

29 
37 
44 
50 

42.27 

42.82  55 

43.40 


58 


1-997 
40«.409 


4O.02 
-0.3 
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FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


Meaa  Solar 
Date. 


Jan.  0.8 
I0.8 
20. 8 

30-7 
Feb.    9.7 

19.7 
liar.  1.6 
11.6 
21.6 
316 

Apr.  10.5 
20.5 

30.5 
May  10.5 

20.4 

30.4 
June  9.4 

19.3 

293 
July   9,3 

193 
29.2 

Aug.  8.2 

18.2 

28.2 

Sept.  7.1 
17.1 
27.1 

Oct.  7.0 
17.0 

27.0 
Nov.  6.0 

15.9 

25-9 
Dec    5.9 

159 
25.8 

35.8 


Sec^,Tan^ 
Mean  Place 


n  Hydne. 

Mag.  3.5 


Right 
Aaoenaion. 


h        m 
14      I 

s 
23.91 
24.28  ^7 

24.65  ^7 
25.01 

25.36 


36 

35 
32 


29 


25.68 

25.97  _ 
26.22     ^ 

26.44  ""^ 
26.62 


26.77 
26.89 
26.98 
27.04 
27.06 

27.06 
27.03 
26.98 
26.90 
26.80 

26.69 
26.56 
26.43 
26.30 
26.17 

26.05 
25.96 
25.90 
25.88 

25.91 

25.99 
26.12 

26.30 

26.53 
26.81 

27.13 
27.48 
27.84 


18 
15 


12 

9 
6 

2 

o 

3 

5 
8 


3 
3 
3 

3 

2 

9 
6 

2 

3 
8 


13 

18 

23 
28 

32 

35 
36 


Declina- 
tion S. 


-26   15 


146.0 

'47-7 
49.5 
51.4 
53.4 

55.4 

57.4 

59.3 
6i.i 

62.7 

64.2 
65.6 
66.8 
67.8 
68.6 

69.2 
69.6 

69.9 
70.0 

69.9 

69.6 
69.2 
68.6 
67.8 
66.9 

66.0 
65.0 
64.1 
63.2 
62.4 

61.8 
61.5 
61.5 
61.8 
62.4 


17 
18 

19 
20 

20 

20 

19 
18 

16 
15 

14 
12 

10 

8 

6 

4 

3 
I 


4 
6 

8 

9 
9 

10 

9 

9 

8 

6 

3 
o 

3 
6 

9 


12 


63.3 

64.5 
66.0  '5 


I.I  15       -0.494 
24*.8o6     49".42 


D'^  a.  Dm  a 
Dfd,  D-d 


40.0I 
-0.3 


-0.03 
-0.5 


0  Centauri. 
Mag.  2.3 


Right 
Ascension. 


h 

14 

s 

32.37 
32.77 
33.17 
33.56 

33.93 

34.27 

34.58 
34.86 

35.10 
35.30 

35.46 

35.59 
35.68 

35.74 
35.76 

35.75 
35.71 
35.64 
35.55 
35.43 

35.29 

35.14 
34.98 
34.82 

34.67 

34.54 
34.43 
34.36 

34.33 
34.35 

34-43 
34.57 
34.77 
35.03 
35.33 

35.67 
36.04 

36.44 


m 
I 


40 
40 

39 
37 
34 

31 
28 

24 
20 

16 

13 

9 
6 

2 

I 

4 

7 

9 
12 

14 

16 
16 

15 
13 

II 

mm 

I 

3 

2 

8 

14 
20 

26 

30 
34 

37 
40 


Declina- 
tion S. 


-35  56 


// 


26.3 
27.7 

29.4 
31.3 
33.4 

35.6 

37.9 
40.1 

42.3 
44.4 

46.4 

48.3 
50.1 

51.7 
53.0 

54.1 
55.0 

55.7 
56.1 

56.3 

56.2 
55.8 
55.2 
54.3 
53.3 


14 

17 

19 
21 

22 

23 
22 

22 

21 

20 

19 

18 

16 

13 
II 

9 

7 

4 

2 

I 

4 
6 

9 
10 

12 


52.1 
50.8  '^ 

49.4  '^ 
48.1  ^3 

46.8  '^ 
II 

45.7 
44.8 
44.2 

43-9 
44.0 


44.5 
45.3 
46.5 


9 
6 

3 
I 

5 

8 
12 


1.235        -0-725 
33«.440     32".6o 


-K>.oi  -0.04 

-0.3  -0.5 

[Eph  X3l 


a.  Diaconls. 

Mag.  3.6 


Right 
Ascension. 


h 

14 
s 
1.90 

2.49 
3.10 

3.71 
4.30 

4.85 
5.35 
5.78 
6.13 

6.39 

6.56 
6.65 
6.65 

6.57 
6.41 

6.19 

5.91 
5.58 
5.21 
4.81 

4.39 
3.96 

3.54 
3.13 
2.74 

2.39 
2.08 

1.83 
1.65 

1.55 

1.54 
1.62 

1.79 

2.05 

2.40 

2.84 

3.35 
3.91 


m 

2 


59 
61 

61 

59 
55 

50 

43 

35 
26 

17 

9 
o 

8 

16 

22 

28 

33 

37 
40 

42 

43 
42 
41 
39 
35 

31 

25 
18 
10 


8 

17 
26 

35 
44 

51 
56 


Declina- 
tion N. 


+  64  46 


67.4 

654 
64.0 

63.2 

63.1 

63.7 

64.9 
66.7 

68.9 
71.5 

74.3 

77.3 
80.3 

83.2 
85.9 

88.3 
90.4 
92.1 

93.3 
94.0 

94.2 

93.9 
93.0 
91.7 

89.9 


20 

14 
8 

I 

6 

12 
18 
22 
26 
28 

30 
30 
29 
27 
24 

21 

17 
12 

7 

2 

3 

9 

13 
18 

23 


27 


87.6 

84.9  ^, 
81.8  3' 

78.4  3^ 
74.8 


36 
38 


71.0 
67.2 

63.3 
59-5 
55.9 

152.6 
149.8 

1474 


38 

39 
38 
36 
33 

28 
24 


2.348       +2.124 
2  ".056     89  ".04 


-0.03 
-0.3 


+0.12 
-05 


d  Botftis. 
Mag.  4.8 


Right  Declina 


Ascension. 


h 

H 

s 

2549 
25.84 

26.19 

26.54 
26.87 


6 


35 
35 
35 
33 
31 


28 

25 
22 


27.18 
27.46 
27.71 

27.93  ,^ 

28.10  '7 

13 

28.23 

28.33 

28.39 
28.42 

28.42 


10 
6 

3 
o 


28.40 

28.35 
28.27 

28.17 

28.06 

27.93 
27.79 

27.64 
27.50 

27.36 

27.23 

27.13 
27.05 

27.01 

27.01 

27.05 
27.14 

27.29 

27.48 

27.72 


5 
8 

o 

I 


4 
5 
4 
4 
3 

10 
8 

4 
o 

4 

9 

15 

19 

24 
28 


28.00 
28.32 
28.66  ^^ 


32 


tion  N. 


-f-25  29 


// 


58.5 
56.2 

54-2 
52.6 

51.5 

50.9 
50.8 

51.2 
52.0 

53-1 

54.5 
56.1 

57.9 
59.8 
61.6 

63.4 
65.0 

66.4 

67.6 

68.5 

69.2 

695 

69.5 
69.2 

68.6 


23 
20 

16 

II 

6 

I 

4 
8 

II 
14 

16 
18 

19 
18 

18 

16 

14 
12 

9 

7 

3 
o 

3 
6 

10 


67.6 
66.3 

62.8  '9 
60.6  " 


13 
16 


58.1 

55.4 
52.6 

49.7 
46.7 

43.8 
41. 1 
38.6 


25 

27 
28 

29 

30 
29 

27 
25 


1. 108   +0.477 
25"-9i5  7i".88 


-o.oi 


+0.03 
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APPARENT  PLACES  OF  STARS,  1913, 


FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


K  Vlrginig. 

4  TJrsse  Minoris. 

2  Virginis. 

a  BoBtis. 

Mean  Solar 

Mag.  4.3 

Mag.  5.0 

Mag.  4.2 

Mag.  0.2 

Date. 

Right 

Declina- 

Right 

Declina- 

Right 

Declina- 

Right         DecUna- 

Ascension. 

tion  S. 

Ascension. 

tion  N. 

Ascension. 

tion  S. 

Ascension.  ;    tionN. 

h       m 

0       / 

h       m 

0       ' 

h       m 

0       / 

h       m 

0     t 

14    8 

-952 

14      9 

+7756 

14     II 

-5  35 

0  0 

14     II 

+  1937 

Jan.    0.8 

s 

1445  _ . 

1 1.4 

s 

9-93 

59-8    „ 

s 
26.33 

12.5 

s 
41.06 

53-9    . 

I0.8 

1479  ^^ 

13-3  '9 

10.98  '°5 

58.0  '8 

26.66  33 

14-5  'I 

414034 

51-5  t 

20.8 

15-13  ^^ 

15-2  '9 

12.09'" 

56.8  " 

27.00  34 

16.5  *° 

41.7434 

494   ' 

30-7 

1547  ^; 

'7'  :i 

13.22  "3 

56.2    * 

27.33  ^^ 

18.4  ;9 

42.08  34 

47-7  'I 

Feb.    9.7 

^5-79  \^ 

18.9 '» 

^4-33    " 

56-3    ' 

27.65  3^ 

20.1  '7 

42.40  32 

46.4  '\ 

30 

16 

104 

8 

30 

»5 

30 

8 

19.7 

16.09 

^^•5  ,. 

^5-37   „, 

57-^  .. 

27.95  ,, 

21.6 

42.70  ^^ 

45-6 

Mar.    1 .6 

16.36  ^7 

21.9  '\ 

16.32   95 

58-5  '* 

28.22  ^7 

22.9  '3 

42.98  ^« 

45-2   * 

1 1.6 

16.60  ^^ 

'^''  !o 

^7-^4  S 

6°-4    9 

28.46  ^^ 

23-9 '! 

43.22  ^4    45.2 

21.6 

16.81  ^^ 

16.99  ;^ 

24.1 '° 
24.9  I 

17.81    ^7 

62.8  '^ 

28.67  '' 

24.6    7 

21 

43-43 " 

45-6  * 
464  I 

316 

18.30  « 

655  !I 

28.85  '^ 

25.1     5 

43-61  '8 

14 

5 

30 

30 

15 

3 

14 

tl 

Apr.  10.5 

1713 

254    _ 

18.60 

68.5 

29.00 

25-4     , 

43-75  ,^ 

47-5  ,, 

20.5 

17.24 " 

25.7    I 

18.72    " 

71.6  3' 

29.11 " 

25-5 

43-85  '^ 

48.8  '3 

1  < 

30.5 

17-39  \ 

25.9    _ 

18.65    J 

74-7  l[ 

29.20    ^ 
29.26 

25-4    ' 

43-92     7 

50.2  * 

May  10.5 

259    , 

18.41    ** 

77.7  I'l 

25.2 

4396     \ 

5'-7  ^ 

20.4 

17.42 1 

25.8    I 

18.00  4' 
56 

80.4*7 

24 

29.29    3 

24-9     3 
4 

43-97    J 

53-3  „ 

30.4 

17-42 

25.6 

'7-44   „ 
16.76   *® 

82.8 

29.30 

24.5     _ 

43-95    ^ 

54-9  „ 

June  9.4 

17.40 

25.3    I 

«4-9  " 
86.5    ; 

29.28    ^ 

24.0     5 

43.91    * 
43-85    \ 

56-3  ! 

19.3 

17.36  \ 
1730  \ 

17.22 
10 

24.9    ^ 

15.97   11 
1510  "^ 

29.24    ^ 
29.18    J 

235     ^ 

57-5 ,; 

293 

245  ; 

87-6  " 

23.0     5 

22.4 

5 

43-76    9 

58.6  ' ' 

July   9.3 

24.0  ^ 
5 

14.16   94 
98 

88.2    ^ 

I 

29.10 

10 

43.66  •" 

12 

59-5  \ 

19.3 

17.12 

23.5  ^ 

13-18 

88.3 

29.00 

21.9 

43.54   ,, 

60.1 

29.2 

17.01 " 

23.0  5 

12.10  99 

»7-8    5 

28.89 

21.4    5 

43.41    "^ 

60.5  ^ 

Aug.  8.2 

16.89 1^ 

22.5     5 

11.21    98 

86.8  '° 

28.77  " 

21.0    ^ 

43.27   '* 

60.6 

18.2 

16.77  \\ 

22.0     ^ 

10.26    95 

85-3  li 

28.65  " 

20.6    ^ 

43.13  X 

60.4  " 

28.2 

16.66 " 

21.6     4 

936    ?° 

83-3  '° 

28.53  " 

20.3     3 

43.00  '3 

59-9  g 

10 1  4 

83 

25 

10 

2 

12 

Sept.  7.1 

16.56         i21.2 

8-53    „ 

80.8 

28.43     « 

20.1 

42.88 

59-'  ,, 

17.1 

16.47     I 
16.41      \ 

20.9     *^ 

7.80    73 
7'9    Jl 

77-9  ^9 

28.35    I 

20.0    ^ 

42.77    a 
42.69    » 

58.0 

27.1 

20.8      ' 

74-7  ^ 

28.29 

20.1     ' 

56-6 

Oct.    7.0 

16.38    3 

20.8     ° 

6.71    4* 

71.2    ^^ 

28.26    3 

20.3     ^ 

42.65    * 

_  1" 

55°  ,0 

17.0 

16.40    \ 
6 

21.0     ^ 

4 

6.38    33 
10 

67.5    ^^ 

39 

28.27    I 

20.8    3 

7 

42.64    ' 

4 

53'  I 

27.0 

16.46 

214     , 

6.22 

^3-6  ,„ 

28.33  ,„ 

21.5     . 

42.68 

5°-9  H 
45»  ,. 

Nov.  6.0 

^^•57  " 

22.0 

^•^4     ' 

59.6  f 

28.43  ^ 

22-4  .; 

42.77     9 

15.9 

16.73  ^ 

22.9  ^ 

6.44  !° 

55.7  ^^ 

28.58  '5 

^3-^   ! 

42.91   *^ 

259 

16.94  ' 

^4-^  ! 

6.82  38 

52.0^7 

28.78  ^"^ 

26.6  ^\ 

18 

43.10  *9 

43-' :; 

4°-3  ,8 

Dec.    5.9 

29 

^5-5  \t 

7.38  ^^ 

73 

48.5  35 
32 

29.03  ^5 

43.33  ^^ 

159 

^748  _ 

27'      „ 

8.II 

45-3    „ 

29.31 

28.4 

43.60 

37-5  ,. 

25.8 

17.80  ^^ 

^8-9    ! 

8.98    ^7 

28 
42.5 

29.62  3^ 

30.3  '^ 

43.91  3' 

34-8 ; 

35.8 

18.13  ^^ 

30.8  '9 

9.97    99 

22 
40.3 

29.95  ^3 

20 

32.3 

44.24  33 

32.3 '' 

Sec  S,  Tan  8 

1. 015      -0.174 

4.790        +4685 

1 .005        -0.098 

X.062       -K).357 

Mean  Place 

I5».i68       9".i8 

10". 177 

82".56 
+0.26 

27''.022       8".77 

4i*.559    65".69 

D'^  a,  Dw  a 

0.00         -0,01 

-0.07 

0.00         -0.01 

-O.OI            .K).02 

ZV  ^,D^S  , 

-O.J 

^.5      1 

-0.3 

-0-5 

-0.3 

-0.5 

-0.3 

-o-S 

lEpVi  isA 


APPARENT  PLACES  OF  STARS,  1913 


401 


FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


Vein  Solar 
Date. 


Jan.  0.8 
I0.8 

20.8 

307 

Feb.  9.7 

19.7 
Mar.  1.7 
11.6 
21.6 
31.6 

Apr.  10.5 
20.5 

30.5 
May  10,5 

20.4 

30.4 
June  9.4 

19.4 

,     29.3 

My  9.3 

19.3 
29.2 

Aug.  8.2 
18.2 
28.2 

Sept.  7.1 
17.1 
27.1 

Oct  7.1 
17.0 

27.0 
Nov.  6.0 

15.9 
Dec.  5.9 

159 
25.8 

35.8 


&c*,Taii^ 
^fom  Place 


1913 


X  BotftU. 
Mag.  4.3 


Right 
Atcmakm. 


h 

fl 
430 
4.71 
513 
5.55 
5.96 

6.34 

6.68 
6.98 
7.24 

7.45 

7.61 
7.71 
7.76 

7-77 
7.73 

7.65 

7.54 

7.39 
7.22 

7.02 

6.81 

6.59 
6.36 

6.13 
591 

5.71 
5-54 
5.40 
5.30 
526 

5.27 
5.34 
5.47 
5.67 
5.93 

6.24 
6.60 
6.99 


m 
13 


41 
42 
42 
41 
38 

34 

30 
26 

21 

16 

10 

5 
I 

4 
8 

II 

15 

17 
20 

21 

22 

23 

23 
22 

20 

17 

14 
10 

4 
I 

7 

13 
20 

26 
31 

36 
39 


Declina- 
tion N. 


i+46  28 


// 


56.0 

53-6 
51.8 
506 

49.9 

49-9 

50.5 
51.6 

153.2 

55.2 


24 
18 

12 

7 
o 

6 
II 
16 
20 

23 

57.5 
60.0^5 

27 


62.7 

65.4 
67.9 

70.2 

72.3 
74.1 

75.5 
76.5 

77.1 

77.3 
77.0 

76.2 
75.0 


27 
25 
23 

21 
18 

14 
10 

6 

2 

3 

8 

12 

17 


21 


73.3 
71.2 

68.8  ^^ 
66.0^® 


62.9 

59.6 
56.1 
52.6 
49.0 

45.5 

42.2 

39.2 
36.6 


31 

33 

35 
35 
36 

35 
33 

30 
26 


1452 
4'-673 


+  1053 
74".69 


-0.02 

-0.3 

26 


+0.06 
-0.5 


A.  Virgliiis. 
Mag.  4.6 


Right 
Ascension. 


h 
14 


m 


s 

23.16 
23.51 

23.85 

24.19 
24.52 

24.82 

25.10 

25.35 
25.57 
25.75 

25.90 

26.02 
26.11 

26.18 

26.22 

26.23 
26.22 

26.18 

26.12 
26.04 

25.94 

25.83 

25.71 

25.58 

25.46 
25.35 

25.26 
25.20 

25.17 
25.18 

25.24 

25.35 

25.51 

25.71 
25.96 

26.25 
26.56 

26.89 


35 
34 
34 
33 
30 

28 

25 
22 

18 
15 

12 

9 

7 

4 
I 

I 

4 
6 

8 

10 

II 
12 

13 
12 

II 

9 
6 

3 
I 

6 

II 
16 
20 

25 
29 

31 
33 


Declina- 
tion S. 


-12   58 


ff 


17.4 

19.3 
21.2 

23.0 
24.8 


19 

»9 

18 

18 
17 


26.5 

28.0  "5 

II 

29.3     ^ 

30.4 

31.3 


II 

9 

7 


32.0 

32.5 
32.9 
33.1 
33.1 

33.0 

32.9 

32.7 

32.4 
32.0 

31.5 
31.0 

30.5 
30.0 

29.5 

29.0 
28.6 
28.3 
28.2 
28.2 

28.4 
28.9 
29.6 
30.6 
31.8 

33.2 

34.8 
36.6 


5 

4 

2 

o 
I 

I 

2 

3 
4 
5 

5 
5 
5 
5 
5 

4 

3 
I 

o 

2 

5 

7 

10 

12 

14 

16 
18 


1.026       -0.230 
23".949     i6".02 


0.00         -0.0 1 
-0.3  -0.6 

lEph  13] 


8  Librae. 
Mag.  6.3 


Right 
Ascension. 


h 
14 


m 
18 


43.79 


34 


44.13  ,^ 
44.48  ^^ 
44.82  ^^ 

45.14 


32 
30 


45.44 
45.72 

45.97 
46.19 

46.38 

46.54 
46.66 

46.76 

46.83 

46.87 

46.88 
46.87 
46.84 
46.78 
46.70 

46.60 
46.49 

46.37 
46.25 

46.13 

46.02 

45.93 
45.86 

45.82 
45.83 

45.88 
45.98 
46.13 

46.33 
46.58 

46.86 

47.17 
47.51 


28 

25 
22 

19 
16 

12 
10 

7 

4 
I 


3 
6 

8 

10 

II 
12 
12 
12 
II 

9 

7 

4 
I 

5 

10 

15 
20 

25 
28 

31 
34 


1.020 
44*583 


Declina- 
tion S. 


-II    19 


#/ 


3.8 

5.7 
7.6 

9-4 
II. 2 

2.8 
4.2 
5.5 
6.5 
7.3 

7.9 

8.3 

8.5 
8.6 

8.5 

8.4 
8.2 

7.9 
7.5 
7.1 

6.7 
6.2 

5.7 
5.2 
4.8 

4.4 
4.1 

3.9 
3.8 

3.9 

4.2 

4.7 

5.5 
6.6 

7.9 

19.4 
21. 1 
22.9 


19 

19 

18 

18 
16 

14 

13 
10 

8 

6 

4 

2 

I 
I 
I 

2 

3 
4 
4 
4 

5 
5 
5 

4 
4 

3 

2 

I 
I 

3 

5 
8 

II 

13 
>5 

17 
18 


-0.200 
i".72 


0.00 
-0.3 


-O.OI 

-0.6 


6  Botftis. 
Mag.  4. 1 


Right 
Ascension. 


h 
14 


m 
22 


371 

4.15^^ 
4.60^5 

5.05  ^^ 
5.49 

5.91 
6.30 

6.64 

6.93 
7.16 

7.34 
7.46 

7.52 

7.53 
7.48 

7.39 

7.25 
7.07 

6.86 
6.63 

6.38 
6. II 

5.83 
5.56 
5.30 

5.05 
4.83 
4.65 
4.52 

4.44 

4.42 

4.47 

4.59 
4.78 

5.04 

5.36 

5.73 
6.14 


44 
42 

39 

34 
29 

23 
18 

12 
6 
I 

5 
9 

14 
18 
21 

23 
25 

27 
28 

27 
26 

25 

22 
18 

13 
8 


5 
12 

19 

26 

32 

37 
41 


Declina- 
tion N. 


+52  14 


// 


49.2 
46.8  ^^ 

44-9  '^ 

43.7 

43.1 


43.1 

43.7 

44.9 
46.6 

48.8 

51.3 
54.0 
56.8 

59.6 
62.3 

64.8 
67.0 
68.9 
70.4 

71.5 

72.1 
72.2 
71.8 
71.0 
69.7 

68.0 
65.8 
63.2 
60.3 

57.1 

53.6 
50.0 

46.3 
42.5 
38.9 

35.5 

32.4 
29.7 


12 
6 
o 

6 

12 

17 
22 

25 

27 
28 

28 

27 
25 

22 

»9 

15 

II 

6 

I 

4 
8 

13 
17 

22 
26 

29 
32 

35 

36 
37 
38 
36 
34 

31 
27 


1.633   +1.291 
I4«.i56  69^.03 


-0.02 


+0.07 
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APPARENT  PLACES  OF  STARS,  1913. 


FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


Mean  Solar 
Date. 


Jan.  0.8 
I0.8 

20.8 

307 

Feb.   9.7 

19.7 
Mar.  1.7 
11.6 
21.6 
31.6 

Apr.  10.5 
20.5 

30.5 
May  10.5 

20.4 

30.4 
June  9.4 

19.4 

293 
July   9.3 

19.3 
29.2 

Aug.  8.2 

18.2 

28.2 

Sept.  7.1 
17.1 
27.1 

Oct.  7.1 
17.0 

27.0 
Nov.  6.0 

15.9 

259 
Dec.   5.9 

15.9 
25.8 

35.8 


/  Botftis. 
Mag.  5.4 


Right 
Ascension. 


h       m 
14     22 

8 
23.98 

24.32    ^^ 

24.66   ^^ 

25.CX>  ^^ 

25.33 


Sec  d,  Tan  d 
Mean  Place 

DV  a,  Dm  a 
D^  8,  Dm  6 


25.64 
25.92 

26.17 

26.39 

26.57 

26.72 
26.84 
26.93 
26.98 
27.CX> 

26.99 
26.96 
26.91 

2683 
26.73 

26.61 
26.48 

26.34 

26.20 
26.06 

25.93 
25.82 

25.74 
25.69 

25.67 

25.70 

25.78 
25.91 

26.09 

26.31 


33 
31 


28 

25 
22 

18 

15 

12 

9 

5 
2 


3 

5 
8 

o 

2 

3 
4 

4 
4 
3 

II 
8 

5 

2 

3 

8 

13 
18 

22 
27 


26.58 
26.88  ^"^ 
27.20  ^^ 


Declina- 
tion N. 


+  1936 


ff 


5^-3  ,^ 

48.9  ^1 
46.8  ^' 

45.1  '' 
43.8  '? 


43.0 
42.6 
42.6 

43.1 
43.9 

45.0 
46.4 
48.0 
49.6 

51.3 

52.9 
54.4 
55.8 
57.0 
58.0 

58.7 
59.2 

59.4 
59.3 
58.9 

58.3 

57.3 
56.0 

54.4 
52.6 

50.5 
48.2 

45.6 
42.9 

40.2 

37.5 
34.8 

32.3 


8 

4 
o 

5 
8 

I 

4 
6 

6 

7 
6 

5 

4 

2 

o 


5 

2 

I 

4 
6 

10 

»3 
16 

18 

21 

23 
26 

27 

27 
27 

27 
25 


<p  Virgliiis. 
Mag.  5.0 


1.062 
24'.542 


+0.356 
63".23 


Right 
Ascension. 


h 


m 
23 


-O.OI 

-0-3 


+0.02 
-0.6 


8 
42.38 
42.71 

43.05 
43.38 
43.70 

44.00 

4427 
44.52 
44.74 

44-93 

45.08 
45.20 
45.30 
45.37 
45.41 

45.42 

45.41 
45.38 
45.32 
45.24 

45.15 
45.04 
44.92 
44.80 
44.68 

44.57 
44.47 
44.40 
44.36 
44.36 


33 
34 
33 
32 

30 

27 

25 
22 

15 

12 
10 

7 

4 
I 

I 

3 
6 

8 
9 

II 
12 
12 
12 
II 

10 

7 

4 
o 

4 


9 
14 


44.40 

44.49 

44.63  ,^ 
44.82  II 

45.05  ^5 

^532  ,^ 
45.62  30 

45-94  ^ 


Declina- 
tion S. 


-    I   50 


// 


23.6 
25.6 
27.6 

29.4 
31.0 

32.4 

33.5 

34.4 
35.0 

35.3 

35.3 
35.1 
34.8 

34.3 
33.7 

33.1 

32.4 

31.7 
31.0 

30.4 

29.8 

29.3 
28.9 

28.6 

28.4 

28.3 
28.4 
28.6 
29.0 
29.6 

30.5 
31.6 

33.0 

34.6 

36.4 

38.3 
40.3 
42.3 


20 
20 
18 
16 

14 

II 

9 
6 

3 
o 

2 

3 

5 
6 

6 

7 

7 

7 
6 

6 

5 

4 

3 

2 

I 

I 

2 

4 
6 

9 

II 

14 
16 

18 
19 

20 
20 


1. 001        -0.032 
43".i02     18". 22 


0.00  0.00 

-0.3  -0.6 

[Bph  x3] 


5  TSnm  XinoxiB. 
Mag.  4.4 


Right 
Ascension. 


b 
14 


m 
27 


89 

95 
98 


40.88 

41.77 
42,72 

^370  ^^ 

94 

^^•^^  87 
46.49  J^ 

47-26  II 

47.90  "2 
48.40  5^ 
34 
48.74 
48.92 

48.94 ,, 
48.80  "1 


18 

2 


48.52 

48.11 

47.58 

46.94 
46.22 

45.44 

44.61 

43.75 
42.88 

42.03 

41.22 


28 
41 

53 
64 

72 
78 
83 

86 

87 

85 
81 

76 


40.46 
39.77  ,^ 

38.70  4^ 
38.34 

38.13 
38.07 

38.17 

38.44 
38.87 

39-45 
40.17 

41.00 


69 


36 
21 

6 
10 

27 
43 
58 

72 
83 


Declina- 
tion N. 


+76  4 


// 


35.6 

33.5 
32.0 

31. 1 
30.9 

31.4 
32.6 

34.3 
36.5 
39.1 

42.0 

45.1 
48.2 

51.3 
54.2 

56.8 

59.1 
60.9 

62.3 

63.2 

63.6 

63.4 
62.7 

61.4 
59.6 


21 
15 

9 

2 

5 

12 

17 
22 

26 
29 

31 

31 

31 
29 

26 

23 
18 

14 
9 
4 

2 

7 

13 
18 

22 


26 


57.4 
54-8  ,, 
51.8  3° 
48.4  34 
44.8 


36 
38 


41.0 

37.1 
33.2 

29.4 
25.8 

22.4 
19.4 
17.0 


39 
39 
38 
36 

34 

30 

24 


4.156   +4.034 
41 '.630  58".  15 


-0.06 
-0.3 


+0.22 
-0.6 


pBotftU. 

Mag.  3.8 


Right 
Ascension. 


m 


h 
14  28 


8 

4.32 

4.67 
5.02 

5.38 

5.73 

6.06 
6.36 
6.63 
6.87 
7.07 

7.23 
7.35 
7.43 
7.48 

7.49 

7.47 
7.42 

7.35 

7.25 
7.12 

6.98 
6.83 

6.66 

6.49 
6.33 

6.18 
6.04 

5.93 
5.86 

5.82 

5.83 
5.90 
6.02 
6.19 
6.41 

6.68 

6.99 
7.32 


35 
35 
36 

35 
33 

30 

27 

24 
20 

16 

12 
8 

5 
I 


5 

7 
o 

3 

4 

5 

7 

7 
6 

5 

4 
I 

7 

4 
I 


7 
12 

17 
22 

27 

31 
33 


Declina- 
tion N. 


+3044 


// 


20 
16 
II 


52.6  ^5 

50.6 
49.0 

47.9 

47.3 
47.2 

47.7 

48.6 
49.9 

51.6 

53.5 
55.6 

57.8 

59.9 

61.9 

63.8 

65.5 
66.9 

68.1 

68.9 
69.4 

69.5 
69.2 

68.5 

67.5 
66.1 

64.4  21 
^2.3  ,^ 

59.9  26 


5 

9 

13 

17 

19 
21 

22 

21 

20 

19 

17 

14 
12 

8 

5 
I 

3 

7 
10 

14 
17 


57.3 
54.4 
51.4 


29 
30 
3< 


48.3  3, 
45-2  3, 

42.1  29 

39.2  ,7 

36.5  _ 


1. 164      +0.595 
4V862     7o''.27 


-o.oi 
-0.3 


+0.03 
-0.6 


APPARENT  PLACES  OF  STABS,  1913. 

FOR  THE   UPPER  TRANSIT  AT  WASHINGTON. 


403 


;'Ba«Ua. 

UonSolu 

Hag.  3.0 

Date. 

Rifht 

D«lin.- 

tionN. 

A    2"8 

+3840 

Jan.    0.8 

34.01 

61.1 

I0.8 

34.38  " 

58-6  '' 

20.8 

-? 

30-7 

Feb.   9.7 

54-1  , 

>9-7 

35.86 

53-7    , 

Mar.   t.7 

36.19  M 

53-9    ; 

11.6 

36.48 '' 

"■'  „ 

21.6 

36-73  " 

57-6  ll 

31.6 

36.94  ,5 

Apr.  10.6 

37"0  ,, 

59-6 

20.5 

37.22 

61.9  " 

30.5 

37.30    ' 

'♦■3 ; 

May  10.5 

37-34    * 

*'■'    1 

J0.4 

37.34    ^ 

69.1- 

.      30.4 

37.31 

71.4,, 

June  9.4 

S?'"  ,0 

'3-5  ", 

19.4 

37.14    ° 

75-3    ' 

19-3 

37.01  " 

76.8  'S 

July   9-3 

36.86  ;i 

78.0 -J 

19-3 

36.69 '' 

78.8 

^9.3 

36.50  " 

79.2    « 

Ans.  8.2 

3'-3'    ' 

79.2    ° 

i8.J 

36.11  '° 

78.8    » 

28.2 

=i5"  ;i 

77.9  ,^ 

Sqit.  7.1 

-«:: 

76.6 

17.1 

'*•'  1 

27.1 

35-45 " 

72.9 ;° 

Oct.    7., 

35-36 ' 

70.5 '' 

.7.0 

35-31 5 

67.8 '' 
30 

27.0 

35.31 
35-37  „ 

64.8 

Nov.  6.0 

61.6  3' 

16.0 

3548  ; 

58-3  f 

25-9 

35-65  ' 

54-9  " 

Dec.    5.9 

^^■''11 

51-55; 

15-9 

36-16 

■t'-^  „ 

35.8 

36-48  5' 

45-3  »! 

35.8 

36-83  55 

42.6  " 

&c«,Tan» 

1.281       -to.fioi 

Mean  Place 

34'-53«     78".2» 

O-*.,!).. 

-o.oi         -to.c^ 

I>t<.D.« 

-0.3 

-0.6     1 
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88  Botftis. 

a  Apodls. 

/i  Virginis. 

f  BoStit. 

Mean  Solar 

Mag.  5.4 

Mag.  3.8 

Mag.  4.0 

Mag.  2.7 

Date. 

Right 

Declina- 

Right 

Declina- 

Right 

Declina- 

Right 

Dedinm- 

Ascension. 

tion  N. 

0      / 

Ascension. 

tion  S. 

Ascension. 

tion  a 

0      / 

Ascennon. 

tionN. 

h       m 

h       m 

0       / 

h       m 

h       m 

0      « 

14   35 

-1-4446 

14    36 

-78  40 

14    38 

-  5  16 

14    41 

-1-2725 

mm 

Jan.    0.8 

s 

3546  - 

277      . 

8 

53-93  .,„ 

r  r 

23.1 

27.58 

W  9 

54-5 

s 

10.61 

WW 

71.2 

I0.8 

35-84  ll 

20 

^5-»  ,° 

55-23  ]l° 

22.8     3 

27.91  33 

56-5  '° 

10.94  33 

68.7  '5 

20.8 

36.24  ^° 

/•^    ,     20 
23.1 

56-58   ^5 

23.1      I 

28.25  34 

58.4  '9 

11.29 

66.6  ^' 

30.7 

3665  *' 

21.6  ^5 

57-94   ^^ 

23.9  ^! 

28.58  33 

60.2  '8 

11.6435 

64-9  •' 

Feb.    9.7 

3705  t° 

20.7    ^ 

59-27   '-^ 

25.2   '2 

28.91  33 

61.8  '^ 

11.9334 

63-7  " 

38 

3 

127 

18 

31 

15 

33 

8 

19.7 

37-43  „ 

20.4 

^°-54  .  ,„ 

27.0 

29.22 

633    , 

'2-31  ,„ 

62.9 

Mar.    1.7 

37.78  ^5 

20.7    ^ 

^'•73^^ 

29.3     I 

2950  ll 

64-5  '^ 

12.61  3° 

62.6    3 

11.6 

38.10  3^ 

21.6    9 

62.82  '°9 

31.9'' 

29.76  ^J 

65-4    9 

.2.89  ^« 

62.9    3 

21.6 

38.38 ; 

23.0  ;4 

6379  11 

34-8    ! 

29.99    3 

66.1     7 

»3-i3    t 

63-7     , 

316 

38.61  ^ 

^4-9  ^ 

64.62    *3 

38.0  32 

30.19  ^'''66.6    5 

13-34  " 

64.8  " 

18 

22 

69 

33 

17 

2 

«7 

"5 

Apr.  10.6 

38.79  ,, 

^7-^  ,. 

*^5-3i    ,, 

4»-3  _ 

30.36 

66.8 

13-51   ., 

66.3    - 

20.5 

38.92  '3 

'9-5  !^ 

65-84   " 

44.7  3^ 

30.50  '4 

66.8    " 

13.64  '3 

68.1   " 

30.5 

39.00 

32.1    ^ 

66.20  36 

48.2  35 

30.61   " 

66.7    ' 

13-74 '! 

70-0 !' 

May  10.5 

3904  ; 

34« 
37-4  ,° 

66.40   *° 

51.6^4 

30.70    I 
30.76     ^ 

66.4    3 

13-81     ^ 

72.0    ° 

20.4 

3903  , 

66.44    .tl  54-9  33 

66.0    4 

13-84    3 

74-»" 

5 

24 

13 

31 

3 

5 

0 

20 

30.4 

38.98  , 
38.90  ! 

39-8 

66.31 

5^-^  ,« 

30.79     . 

65-5     , 

13-84     , 

76. »  .„ 

June  9.4 

4'-'  ^0 

66.02    '9 

60.8  ^^ 

30.79     . 

65-0    5 

13-81     3 

78.0    9 

19.4 

38.78  " 

20 

45-7    , 

65-57    t« 

^3-3  '^ 

30.77     ^ 

64-4    \ 

13-75    f 

79-7    ; 

29.3 

38.63    5 

64-99    5° 

65.5  ! 

30.72     ^ 

63.8    J 

13-66    9 

81.2  'S 

July   9.3 

38.45  '* 

20 

47.0  '3 

^^^-9   ^° 

67.2  '7 
12 

30.65     7 

63-2     \ 

13.55  " 
13 

82.4  " 
9 

19.3 

38.35  „ 

47-8    ^ 

63-49       go 

62.61  ** 

68.4 

30.56  ,^ 

62.7 

13-42  ,^ 

83-3     , 
83-9    * 

293 

38.03 " 

48.2    4 

69.1     7 

30.46  ^ 

62.2         ^ 

13-27  ^ 
"•95    , 

Aug.  8.2 

37.81 " 

48.1    ' 

61.69    9^ 

69.2  ;; 

30.34 

61.8    4 

84.1     \ 

18.2 

37.58 11 

47-6    5 

60.77    9^ 

68.8    4 

30.21     3 

61.4    4 

84-0 

28.2 

37-35  :. 

46.7    9 

59-87  r 

67.9    9 

30.08  '3 

61. 1     3 

12.79  '^ 

83.5  5 

31 

«4 

84 

14 

12 

2 

16 

V  V     8 

Sept.  7.1 

37-^4  ,„ 

45-3  .„ 

59-03  „ 

^^•5  ,n 

29.96 

60.9 

12.63    ,, 

82-7  „ 

17.1 

36.95  \l 
36-79    t 

43.5  ll 

58-29  !^ 
57-69  ^ 

64.6  ^ 

29.85  " 
29.77     ^ 

60.9    ^ 

12.49    ^ 

81.5 

27.1 

4' -3  " 

^^•3    3 

61.0     ' 

12.38    " 

80.0  '5 

Oct.    7.1 

36.67  'I 

38-7  ll 

57-26  « 

59-7    S 

29.72     5 

61.2     ^ 

12.30      \ 

78.1   '9 

17.0 

36.60    7 

35-8    ! 

57-02    "* 

56.9  '' 

29.71 

61.6    4 

12.26     4 

75-9  " 

2 

32 

3 

29 

3 

7 

0 

24 

27.0 

36.58 

32-6 

56.99  ,„ 

540  ,^ 

2974    « 

62.3 

12.26 

73-5  „ 

Nov.  6.0 

36.62    * 

29.2  •'^ 

57-'9 ,': 

5'-^  ,^ 

29.82  ^ 

632  ^^ 

12.31     5 

7°-8    I 

16.0 

36.72    ]l 

^5-7  ^^ 

57.62    « 
58-26   ll 

48.4  11 

2995  _^ 

^^•3 : 

12.57  ^^ 

67-9  z 

25.9 

36.88    '^ 

22.1  36 

45.9    ^, 

30.12     ' 

65.7 1 

64-9  ^° 

Dec.    5.9 

37.11    ^^ 

18.6  35 

59.10  J> 

43.7  " 

3°-34  " 

67.2  ^i 

12.78,^ 

6'-9  3° 

28 

34 

102 

17 

26 

17 

25 

30 

15.9 

37.39    „ 

15-2  , 

60.12 

42.0 

30.60 

^^•9  ,. 

^303  ,^ 

589  ,„ 

25.8 

37.72  33 

12.1  3> 

61.28"^ 

40.8 

30.90  3^ 

70.8  '9 

13.32     ^ 

56-0   ' 

35.8 

38.08  36 

9.3 

62.54'^' 

40.1    "^ 

31.22  3      72.7  '^ 

13.65  33 

53-3  '' 

Sec<5,Tan<5 

1.409       +0.992 

5.094           -4.995 

1 .004       -0.093 

1. 127       +0.519 

Mean  Place 

36V032     46".09 
-0.02          +0.05 

59'.789     35"-33 

28-.4I5     49".77 

"•.253    85".67 

D'^  a,  Dw  a 

+0.08         -0.26 

0.00           0.00 

-0.0 1         +0.03 

Dtl,d,DmS 

-0.3 

-0.6 

-03 

-0.6      1 

^.3 

-0.6 

-0.3 

-0.6 

iBph  X3) 
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/3  Ursse  Kinorls. 

^  Librae. 

Piazzi  881. 

)^  Lupi. 

Mean  Solar 

Mag.  2.2 

Mag.  5.6 

Mag.  5.8 

Mag.  2.8 

Date. 

Right 

Declina- 

Right 

Declina- 

Right 

Declina- 

Right 

Dedina- 

Ascension. 

tion  N. 

Ascension. 

tion  S. 

Ascension. 

tion  N. 

Ascenstoa. 

tiooa 

h        m 

0       / 

h       m 

0 

/ 

h       m 

0 

t 

h       m 

•     f 

14     50 

+7430 

»  0 

14     52 

—  II 

3 

H    52 

+  1447 

ff 

14  52 

-4246 

Jan.    0.8 

s 

55-61 

'7-5  ,, 

s 

'•73  „ 

36.4 

s 

6.01 

39-4 

47.99^, 

58.3  . 

I0.8 

56.38  I' 

15.1  '\ 

2.06  33 

38-1 

17 

6.33  3; 

37.0 

24 

48.414^,  58.9  " 

20.8 

57.22  I* 

13.3  '* 

2.39  33 

39.9 

18 

6.66  33 

34.9 

21 

_  a 

48.84  «  59.9  ^ 

30.8 

58-10  f 

12.1  '^ 

2.73  34 

41.6 

17 

6.99  33 

33.1 

18 

49-27  ^3     61.2  ^ 

Feb.    9.7 

58-99  «^ 

II.6    5 
2 

3.06  33 
32 

43.2 

16 

15 

7.32  33 

31.6 

>5 
II 

49.69  4^     62.7    * 
41                 17 

19.7 

59-86 

11.8 

338   ,„ 

44.7 

7-63  ,„ 

30.5 

6 

50.10           64.4  _ 

Mar.    1.7 

60.68  *^ 

12.6    " 

3.68  30 

46.0 

13 

7-92  Z 

29.9 

50.48  38 

^•3   ^ 

1 1.6 

61.42  74 

HO  ^0 

i-95  '\ 

47-1 

II 

8-'9    I 

29.7 

2 

50.83  35 

68.3  ^"^ 

21.6 

62.06  ^* 

lO.O 

4.'9  \\ 

48.0 

9 

8-43  \\ 

29.9 

2 

5-5 

51.43 ,3 

mm^     ..21 

70.4 

316 

62.58  11 

^«-5  :i 

4.41  " 
19 

48.7 

7 
5 

8-64  '' 
^  18 

304 

5 
9 

72.5 " 

21 

Apr.  10.6 

62.96 

2*-3  ,„ 

4-6o  ., 

49.2 

8.82 

31.3 

51.68 

74-6  ,„ 

20.5 

63.21  ^5 

24.3  3° 

4.76  ^ 

49.5 

3 

8.97  ;3 

32.4 

1 1 

51.89 ' 

76.6  ="» 

30.5 

63.32  •' 

27.4  3 

'^•^^  \l 

49.7 

2 

9-09  '\ 
9.17  ° 

33.7 

13 

52.06    7 

7»-5   ' 

May  10.5 

63.28    4 

3°-5  ^' 

4.99  '° 

49.7 

0 

35.2 

>5 
16 

15 

52.18  '^ 

80.4  " 

20.5 

63.11  '7 
30 

33.5  ^° 

5.06    7 

4 

49.6 

I 

2 

9.22  * 

2 

36.8 

52.27    ^ 

82.1  'I 
16 

304 

62.81 

36-3  „ 

5.10 

49.4 

0^ 

9.24  0 

38.3 

V     M 

52.32 

f^''  u 

June  9.4 

62.39 :, 

38.8  ^5 

5-12 

49.1 

3 

924  , 

39.7 

14 

52-33    , 

85-1    * 

19.4 

61.27  ^ 
60.60  ^7 

40-9 

5"     I 

48.8 

3 

9.21  ■» 

41. 1 

14 

52.30    3 

86.3  ' 

293 

42.6    7 

5-07   Z 

5.01 

48.4 

4 

916  5 

42.4 

13 

52-23 ,; 

87.2    9 

July   9.3 

43.9  '^ 

48.0 

4 

43.5 

II 

52-»3    ° 

87-9    ] 

73 

7 

9 

4 

10 

9 

14 

4 

193 

59-87  „ 

44.6     , 

4.92    „ 

47.6 

8.98 

44.4 

6 

5'-99  ,. 

5' 65  ! 

88.3    , 

29.3 

59. 'o" 

44.8     ^ 

4.8, 

47.1 

5 

8.86  " 

45.0 

88.4 

Aug.  8.2 

583 1  ^^ 

44-5    „ 

4.69 

46.6 

5 

8-72  ll 

45.4 

4 

88.2    ' 

18.2 

5752 !: 

43-6  ,? 

4.56     3 

46.2 

4 

8.58    4 

45.6 

2 

51.46    9  1  87.7   * 
51.27    9    86.9   * 

28.2   56.75  ^^ 

42.2  '4 

4.43   '3 

45.8 

4 

8.44  '4 

45.5 

I 

73 

19 

13 

3 

>4 

4 

19                    10 

Sept.  7.2 

55-34  ^ 
54-74  ^ , 

40-3  „ 

4.30      ,, 

45.5 

8.30   ,, 

45.1 

51.08      85.9 

17.1 

35-2 

4.18      '^ 

45.2 

3 

8.17   '3 

44.4 

7 

50.91  '  84.7 

27.1 

4.09         \ 
4.03 

45.0 

3 

8.07         'I 
7.99              J 

43.5 

9 

50.78  '3 

83-3  ! 

.Oct.    7.1 

54-23  ^„ 

32.1  3' 

45.0 

0 

42.3 

12 

50.69    9.  81.8  1^ 

17.0 

53-83  t« 

28.7  34 

4.01 

45.1 

I 

7.95               I 

40.8 

»5 

50.65    4 

80.2'" 

28 

37 

2 

3 

0 

18 

2 

15 

27.0 

53-55  ,, 

21.2  38 

4.03        . 
4.09     ,^ 

45.4 

m 

7.95                , 

39.0 

f%t^ 

50.67 

78.7  ., 

Nov.  6.0 

53.41  '\ 

45.9 

5 

8.00              ^ 

37.0 

20 

50.75     ,^         77.4;^ 

16.0 

5342    , 

17.3  39 

4.21      '^ 

46.6 

7 

8.10  '" 

34.7 

23 

50.90    ^    1     76.2 

25.9 

53.58  ; 

'3-4  ^' 

4.38    '7 

47.5 

9 

8-^5  :^ 

32.3 

24 

5I.II                     75.2^ 

5^-^^  33     7^-5    3 

Dec.    5.9 

53«9  j; 

9.6  38 

35 

4-^^  ^6 

48.7 

12 
14 

8-45 '° 
24 

29.8 

25 
26 

159 

54.35 

6.1 

4.86 

50.1 

8.69  „ 

27.2 

^ 

51.72 

74-2 

25.9 

54.94  1,1 

3.0  3' 

5-15  Z 

51.6 

15 

Q  ^X     28 
8.97     ,, 

24.6 

26 

52.09  ^7 

I 

74-3    . 

35.8 

55.64  ^° 

0.2     '^ 

5.46  3' 

53.3 

17 

9.28  3' 

22.2 

24 

52.50  ^' 

74-7  * 

Sec  <5,  Tan  5 

3-743        +3-608 

1.019       -o.n 

1.034       +0.264 

1-363 

-0.926 

Mean  Place 

56«.879 
-0.06 

39"-70 

2".679     32".9 

I 

6'.774     50"  .47 

49'-527    63".39 

D'l^  a,  Dm  a 

-K).l8 

0.00           -O.OI 

0.00         +0.01 

+0.02         -0.04 

D^  8,  Dm  S 

-0.3 

-0.7 

-0.3 

-0.7 

-0-3 

-0.7 

-0-3 

-0.7 

lEph  1,1 
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SlAhrm. 

y?  Botftis. 

>^  ScorpU. 

^  BoStis. 

Mesn  Solar 

Var.  4.8-6.2 

Mag.  3.6 

Mag.  3.4 

Mag.  4.7 

Date. 

Right 

Declina- 

Right 

Declina- 

Right 

Declir 

a- 

Right 

Declina- 

Ascension. 

tion  S. 

Ascension. 

tion  N. 

Ascension. 

tion  S. 

Ascension. 

tion  N. 

h        m 

0 

/ 

h        m 

0       / 

h        m 

0 

/ 

h       m 

0      f 

14     56 

-  8  ] 
It 

[O 

14  58 

+4043 

It 

14  58 

-2456 

15      0 

-1-27  16 

Jan.    0.8 

'^"35  „ 

32.0 

18 
18 

s 
39.38 

39.74  ^; 

42.0 

s 
57.33  „ 

25.9 

8 
42.28 

WW 

56.3    , 

I0.8 

18.67  11 

33.8 

39-3  ,, 

57.68  35 

27.1 

12 

42.61    ^^ 

53.7  '* 

20.8 

I9.cx>  ^^ 

35.6 

40.11  ^7 

37-'  " 

58.04  3^ 

28.5 

»4 

42.95    ^^ 

51.4  '\ 

30.8 

1 9-34  11 

37.3 

»7 
16 

40.49  ^^ 
40.87  ^^ 

35.4 

58.40  3J 
58.76  36 

30.0 

15 
16 

43.30  35 

49.6  •; 

Feb.   9.7 

19.67  ^^ 

38.9 

34.2  " 

31.6 

43.64  ^^ 

48.3  '3 

31 

15 

37 

6 

34 

16 

33 

9 

19.7 

19.98 

40.4 

41.24  .^ 

33-6 

59.10 

33.2 

_  ^ 

43.97 

47.4 

Mar.   1.7 

20.27    ^ 

41.6 

12 

41.59  ^^ 

33-6    ° 

59.42  3 

34.8 

16 

44.28  3^ 

47.0  * 

11.7 

20.54  ^^ 
20.79  11 

42.6 

10 
ft 

41.91  ^g 

34.2 

59.72  ^! 

36.3 

15 

T  A 

44.56  ^J 
44.82  '^ 

3 

47.2  ; 

21.6 

43.4 

0 

42.19'^ 

35-3    ' 

59.99  ^, 

37.7 

*4 

47.9  ^ 

316 

22 
21.01 

43-9 

5 

42.43  ,^ 

36-9  !^ 

60.23  '^ 

39.0 

13 

22 
45.04 

II 

49.0 

19 

3 

20 

20 

21 

12 

19 

>4 

Apr.  10.6 

21.20    , 

21.36  \t 

44.2 

« 

42.63  , 
42.79  t 

38.9  „ 

60.44 ,« 
60.62  '^ 

40.2 

w    m 

45.39 

50.4  „ 

20.5 

44.3 

1 

41.2  \\ 

41.3 

I  I 

52.1  '7 

30.5 

21.49 ,1 

44.3 

0 

42.91  '^ 

43-7  ,^ 

46-3  'J 

48.9  '^ 

25 

60.77  \\ 

42.2 

9 

8 

12 
45.51    \ 

54-^ :? 

May  10.5 

21.59  'I 

21.67 

5 

44.1 

2 

42.98  \ 

60.89  '^ 

43.0 

45.59    ^ 

56.2 " 

20.5 

43.8 

3 

4 

43.01  3 

60.98  I 

6 

43.7 

7 
6 

45.64    ^ 

58.3  w 

30.4 

21.72 

43-4 

A 

43.00 

5'-4  ,^ 

61.04 

44.3 

45.66 

60.4 

June  9.4 

21.74     _ 

43.0 

4 

42.95  \ 

53.8  \\ 

61.06     ^ 

44.8 

5 

45.65 

^^'-^  ^^ 

19.4 
29.4 

21.73 

21.69    1 

21.63     ^ 
9 

42.6 
42.1 

4 
5 

42.86  9 

42.74 ;; 

57-7  ^ 

61.05     ' 
61.01     "* 

45.1 
45.3 

3 

2 

45.60    5 
4552  ^^ 

^5-8    * 

July   9.3 

41.6 

5 
5 

42.59 

17 

59.1  \\ 

60.94     ^ 
9 

45.4 

I 

1 

45.42 

67.2  '4 
10 

19-3 

41. 1 

^ 

42.42  ,„ 

60.2 

60.85 

45.3 

4529  ,^ 

68.2 

293 

21-44  ,,    40.6 

5 

42.23 '' 

60.9         \ 

60.73 ;' 

45.1 

2 

«-»5  ^ 

68.9    \ 

Aug.  8.2 

21.32 

40.2 

4 

42.02 

61.2         ^ 

60.60  *3 

44.8 

3 

44.99    ; 

69-3    t 

18.2 

21.19 

39.8 

4 

41.80" 

61.0        ^ 
60.4 

60.46  '^ 

44.3 

5 
6 

44-82    7 

69-4    ' 

28.2 

21.06  '3 

39.5 

3 

41.59' 

60.31   '5 

43.7 

44.65  '^ 

69.1    3 

>3 

3 

21 

II 

15 

7 

17 

7 

Sept.  7.2 

20-93  „ 

39.2 

4i.38,„ 

59-3  ,, 

60.16 

43.0 

44.48 

68.4 

17.1 

20.81  '" 

39.0 

2 

41.18^° 

57-8  \l 

60.03  '3 

42.3 

7 

44.33        ^ 

67.3  " 

27.1 

20.71  '° 
20.65 

38.9 

I 

17 
41.01       ' 

55.9    ? 

59.92  " 

41.6 

7 

44.20  |3 

65.9  |1 

Oct.    7.1 

39.0 

I 

40.88   »3  ^  53.6  ^3 

59-85    \ 

40.9 

7 
6 

44.10 

64.2  '7 

17.1 

20.62    •' 

39.3 

3 

40.79     \ 

51.0'" 

59.82    ^   40.3 

44.03     ^ 

62.1     " 

I 

4 

5               291 

I 

6 

2 

24 

27.0 

20.63       , 
20.69 

39.7 

«« 

40.74 

48.1 

10 

59.83    ^ 

39.7 

A 

44.01 

54.3 

Nov.  6.0 

40.4 

7 

40.75     ' 
40.83  ^° 

44.93^ 

59.90     7 

39.3 

4 

44.04     \ 

16.0 

20.80    '  ' 

41.3 

9 

41.6  33 

60.02  ^^ 

0 

39.2 

I 

44.12 

259 

20.97  ^7 

42.4 

II 

40.96     3  i  38.2  ^^ 

60.20  ^^ 

39.3 

I 

44.26  '^ 

5^-3  ^° 

Dec.    5.9 

21.18^' 

43.7 

13 

41.15  ,;    34.7  ,^ 

60.43  ^3  '  39.6 

3 

10 
44.45  _ 

4S-3  ^^ 

25 

15 

25               34 

27  I 

6 

23 

30 

15-9 

^^•43  ^« 

45-2 

41.40          31.3 

60.70 

40.2 

0 

44.68 

45.3 

259 

21.71  '' 

46.9 

17 

41.69  '^,28.1  3^ 

61.01  3^ 

41.0 

8 

44.95  ,' 

42.4    ^0 

35.8 

22.02  ^ 

48.6 

17 

42.02  ^-^ 
1.320 

^  25.2  ^9 

61.35^^ 

42.1 

II 

45.26  3' 

Z^  ^  28 
39.6 

Sec^,Tana 

1. 010      -0.1- 

H 

-K).86i 

1. 103       -0.465 

1. 125       +0.516 

Mean  Place 

I9«.288     27".50 

40*.  142     59".62 

58V493     26".o8 

43".053    7o".78 

Tyfa,Dma 

0.00         -0.0 1 

-0.02          +0.04     1      +0.01          -0.02 

-o.oi         +0.02 

D^d,DmS 

-03 

-0.7 

-0.3 

-0.7 

1      -0.3 

-0.7 

.     -<i^ 

-^n 

(Eph  13I 
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APPARENT  PLACES  OF  STARS,  1913, 


FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


Mean  Solar 
Date. 


Jan.    0.9 

10.8 

20.8 

30.8 

Feb.    9.7 

19.7 
Mar.  1 .7 
11.7 
21.6 
31.6 

Apr.  10.6 
20.6 

30.5 
May  10.5 

20.5 

30.4 
June  9.4 

19.4 

29.4 

July   9.3 

19.3 

29.3 
Aug.  8.3 

18.2 

28.2 

Sept.  7.2 
17.1 
27.1 

Oct.  7.1 
17.1 

27.0 

Nov.  6.0 

16.0 

25.9 
Dec.    5.9 

15.9 
25.9 
35.8 


CBotftU. 
Mag.  5.0 


Sec  6,  Tan  d 
Mean  Place 


Right 
Ascension. 


h 
15 


m 

3 


s 

28.CX> 

28.32  ^^ 
28.66  ^^ 

29.00  ^^ 

29.34  ^t 

32 
20.66 

29.97  ^ 

30.26    ° 

30.52  ^ 
30.74 


D'^  a,  Dm  a 


30.93 
31.09 
31.21 
31.30 
31.36 

31.38 

31.37 

31.33 
31.26 

31.17 

31.05 
30.91 

30.76 
30.60 

30.43 

30.27 
30.12 
29.99 
29.89 

29.83 

29.81 
29.84 
29.92 
30.05 
30.24 

30.47 
30.74 
31.04 


26 
22 

19 

16 
12 

9 
6 

2 

I 

4 
7 

9 

2 

4 

5 
6 

7 
6 

5 

3 
o 

6 

2 


3 
8 

13 
19 

23 

27 
30 


Declina- 
tion N. 


+  25  II 
// 

72.6 
70.1  ^^ 

67.8  ^3 

65.9  '^ 
64.5 


63.6 
63.2 

63.3 
63.9 
64.9 

66.2 
67.8 
69.7 
71.7 
73.8 

75.8 

77-7 

79.5 
81. 1 

82.4 

83.4 
84.1 

84.5 
84.6 

84.4 

83.8 
82.8 

81.5 
79.9 
77.9 

75.6 

73.1 
70.4 

67.5 
64.6 

61.6 

58.7 
56.0 


14 

9 

4 
I 

6 

10 

13 

16 

19 

20 

21 
20 

19 
18 

16 

13 
10 

7 

4 
I 

2 

6 

10 

13 
16 

20 

23 

25 

27 

29 
29 

30 

29 
27 


1. 105 
28«.787 


+0.471 
86".64 


-o.oi 
-0.3 


+0.02 
-0.7 


C  Lupi. 
Mag.  3.5 


Right 
Ascension. 


h 
15 


m 

5 


s 

59.69  ^^ 
60.17^^ 

60.66  ^9 

61.16  5° 
61.65^9 


62.12 

62.57 
62.99 

63.37 
63.72 

64.02 
64.28 

64.49 
64.65 
64.77 

64.84 

64.85 
64.82 
64.74 
64.62 

64.45 

64.25 
64.02 

63.78 

63.54 

63.30 
63.08 
62.90 
62.76 
62.68 

62.68 

62.75 
62.90 

63.12 
63.42 


47 

45 
42 
38 
35 
30 

26 
21 
16 
12 

7 

I 

3 
8 

12 
17 

20 

23 
24 
24 
24 

22 
18 

14 
8 


7 

15 
22 

30 
36 


63.78 

64.65  ^^ 


Declina- 
tion S. 


-51   46 


ft 


I.O 
1.2 

1.8 

2.7 

4.0 

5.6 

7.4 
9.4 

II.6 
13.9 


2 

6 

9 

13 
16 

18 
20 
22 

23 
23 


16.2 
18.6  ^4 
20.9  ^^ 
23.2 
25.4 


27.4 
29.2 

30.8 

32.2 

33.3 

34.1 
34.5 
34.6 

34.3 
33.6 

32.6 

31.3 
29.8 

28.0 

26.1 

24.2 
22.3 
20.6 
1 9. 1 
17.8 

16.9 
16.4 
16.3 


23 
22 

20 

18 
16 

14 
II 

8 


4 
I 

3 

7 
o 

3 

5 
8 

9 
9 

9 
7 
5 
3 
9 

5 
I 


1.616 
6i*.652 


-1.270 

7".22 


+0.02         -0.06 

-0.3  -0.7 

lEpVi  13A 


I  Librae. 

Mag.  4.7 


Right 
Ascension. 


Declina- 
tion S. 


h      1 

m 

15 

7 

s 
14.41 

14.75 

34 

15.10 

35 

15.45 

35 

15.79 

34 

33 

16.12 

16.44 

32 

16.73 

29 

17.00 

27 

17.24 

24 

21 

17.45 

18 

17.63 

17.78 

15 

17.90 

1  2 

18.00 

10 

6 

18.06 

18.09 

3 

18.09 

0 

18.06 

3 

18.00 

6 

8 

17.92 

17.82 

10 

17.69 

13 

17.55 

^4 

17.41 

14 

14 

17.27 

17.14 

»3 

II 

17.03 

8 

16.95 

16.91 

4 
I 

16.92 

6 

V     * 

16.98 

17.09 

1  1 

17.25 

1  \J 

17.46 

21 

25 

17.71 

18.01 

30 

18.34 

33 

-19  27 


ft 


49.3 
50.7 
52.1 
53.6 

55.2 

56.7 
58.1 

59.4 

60.6 

61.6 

62.5 
63.2 

63.8 

64.3 

64.6 

64.8 

64.9 
65.0 

65.0 
64.9 

64.7 
64.4 

64.1 

63.7 

63.2 

62.7 
62.2 
61.7 
61.2 

60.8 

60.6 
60.6 

60.8 

61.2 

61.8 

62.6 
63.7 

65.0 


7 
6 

5 

3 
2 


I 
o 


3 
3 
4 
5 
5 

5 

5 

5 

4 
2 


4 
6 

8 

II 
13 


1. 06 1       -0.353 
i5".536    47".52 


+0.01 
-0.3 


-0.02 
-0.7 


y  Txiang.  Anst. 
Mag.  3.1 


Right 
Ascension. 


h 
15 


m 
10 


42.73 

43.45 
44.21 

44.99 
45.76 

46.51 

47.23 
47.90 

48.52 
49.07 


72 
76 
78 
77 
75 

72 

67 
62 

55 
48 


41 
33 
24 


49.55 
49.96 

50.29 

50.53  ,^ 
50.68  *5 

7 

50.75  , 

50.73 
50.62 

50.42 
50.15 


II 
20 


49.81 
49.42 
48.99 

48.54 
48.08 


27 

34 


39 

43 

45 
46 

45 


47.63 
47.22 

46.87  ,^ 
46.60  II 
46.42 


41 
35 


18 
6 


46.36 
46.42 

46.60 
46.91 

47.34 

47.87 
48.49 

49.18 


6 
18 

31 
43 
53 

62 
69 


Declina- 
tion S. 


-6821 


// 


245 
24.1 

24.1 

24.6 

25.6 

27.0 
28.8 

30.9 
33.3 
35.9 

38.7 
41.6 

44.6 

47.6 

50.5 

53-3 

55-9 

58.3 
60.4 

62.1 

63.4 
64.2 

64.6 

64.5 
63.9 

62.9 
614 
59-6 
57.4 
55.0 

52.4 
49.8 

47.3 
45-0 
43-0 


4 
0 

5 
10 

14 

18 
21 

^ 
26 

2% 

29 

30 
30 
29 

2S 

26 

24 
21 

17 
13 

8 

4 

1 

6 

10 

15 
18 

22 

24 
26 

26 

25 

23 
20 

17 


^''^  13 
39.2 


2.712       -2.521 
46*.i50    33".<* 


+0.05 
-0-3 


-an 
-0.7 
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APPARENT  PLACES  OF  STAES,  1913. 


FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


Mean  Solar 
Date. 


Jan.    0.9 

10.8 
20.8 

30.8 

Feb.    9.8 

19.7 
Mar.  1 .7 
11.7 
21.6 
31-6 

Apr.  10.6 
20.6 

30.5 
May  10.5 

20.5 

30.5 
June  9.4 

19.4 

29.4 

July    9.3 

193 

293 
Aug.   8.3 

18.2 

28.2 

Sept.  7.2 
17.2 
27.1 

Oct.  7.1 
17.1 

27.0 

Nov.  6.0 

16.0 

26.0 

Dec.    5.9 

159 
25-9 
35-9 

Sec  S,  Tan  6 
Mean  Place 


M  Botftit  pr. 
Mag.  4.5 


Right 
Ascension. 


h 

s 

I-3I 
1.64 

1.99 

2.36 

2.73 

309 

3-43 

375 
4.04 

4.30 

4-52 
4.70 
4.84 

4-94 
500 

5.02 
5.00 

4-94 
4.85 
4.73 

4-58 
4.40 
4.20 

3-99 
3.78 

3-57 
3-37 
319 
3.04 
2.93 

2.86 
2.85 
2.90 
3.00 
3.16 

3.38 
365 
3-95 


m 
21 


33 
35 
37 
37 
36 

34 
32 
29 
26 
22 

18 

14 
10 

6 

2 

2 
6 

9 
12 

15 

18 
20 
21 
2- 

21 

20 

18 

15 
1 1 

7 

I 

5 

lO 

16 
22 

27 
30 


Declina- 
tion N. 


+3740 


fr 


37.6 
34.8 

32.4 

30.4 
29.0 

28.2 
28.0 
28.4 

293 
30.7 

32.5 

34-6 

370 

39.5 
42.1 

44.6 
47.0 
49.2 
51-2 

52.9 

54.2 

55.1 
55-6 

55.7 
55.4 

54.7 
53-5 
51.9 
49.9 
47.5 

44.8 
41.9 

38.7 

35-4 
32.0 

28.6 

254 
22.4 


28 

24 
20 

14 
8 

2 

4 

9 

14 
18 

21 

24 

25 
26 

25 

24 
22 

20 

17 
13 

9 

5 
I 

3 
7 

12 
16 
20 

24 
27 

29 

32 

33 
34 
34 

32 
30 


1.263        +0.772 
I2«.230     54".38 


-0.02 
-03 


+0.03 
-0.8 


r^  Serpentit. 
Mag.  5.5 


Right 
Ascension. 


h 
15 


m 
21 


8 
44.29 

44.59 
44.91 

45-24 
45.57 

45.89 
46.19 

46.47 

46.73 
46.96 

47.16 

47-34 

47-49 
47.60 

47.68 

47.73 

47.75 

47.74 
47.70 

47.63 


30 
32 

33 
33 
32 

30 
28 
26 

23 
20 

18 

15 
II 

8 

5 


4 
7 
9 


12 


47.54 

47.28  '^ 

47.13 
46.98 


46.83 
46.68 

46.55 
46.45 
46.39 

46.36 
46.38 
46.45 
46.57 
46.74 

46.95 
47.20 

47.49 


15 
15 
15 


15 

13 
10 

6 
3 

2 

7 
12 

17 
21 

25 
29 


Declina- 
tion N. 


+  1543 


// 


48.1 

45.7 

43.5 
41.6 

40.1 

39.0 

38.3 
38.0 

38.2 

38.8 

39.7 
40.9 

42.3 
43.9 
45.5 

47.2 
48.8 

50.4 
51.8 

53.1 

54-1 
54.9 
55.5 
55.8 
55.8 

55.5 
55.0 
54.2 
53.0 
51.5 

49.8 
47.8 
45.6 
43-2 
40.7 

38.1 
35.5 
33.0 


24 
22 

19 

»5 
II 

7 

3 

2 

6 
9 

2 

4 
6 

6 

7 

6 
6 

4 

3 
o 

8 
6 

3 
o 

3 

5 
8 

12 

15 
17 

20 
22 

24 

25 
26 

26 
25 


1.039       +0.282 
45'- 203     59".90 


-0.0 1 
-03 


+0.01 
-0.8 


t  Draconis. 
Mag.  3.5 


Right 
Ascension. 


h 
15 


m 
22 


58.89  ^^ 

59.36  zL 
59.86  5° 

60.37  5» 
50 

60.87 


61.35 


48 


61.80^5 

62.21  ^' 
62.56  ^5 


62.85 
63.07 

63.23 
63.32 

63.34 

63.29 
63.18 
63.01 
62.79 
62.52 

62.21 
61.87 
61.50 
61.12 
60.74 

60.36 
60.00 

59.67 

59.39 
59.16 

59.00 

58.91 
58.90 

58.98 

59.14 


29 

22 
16 

9 

2 

5 

II 

17 
22 

27 

31 

34 
37 
38 
38 

38 

36 

33 
28 

23 
16 

9 
I 

8 
16 

25 


59.39 

597*  ,0 
60.10  ^^ 


32 


Declina- 
tion N. 


+5915 


// 


53.5 
50.6 

48.2 

46.4 

45.2 

44.7 

44.9 

45.7 
47.1 

49.1 

51.5 
54.2 
57.2 
60.3 

63.3 

66.3 
69.1 
71.6 
73.8 
75.6 

76.9 

77-7 
78.1 

78.0 
77.3 


29 

24 
18 

12 


2 

8 

14 
20 

24 

27 
30 

31 

30 
30 

28 

25 
22 

18 
13 

8 

4 
I 

7 
12 


17 

31 
26 


76.1 

74.4 
72.3 

^9-7  ^„ 

66.8  ^9 

33 

63.5 

59.9 
56.2 

52.4 
48.6 


36 
37 
38 
38 
37 


p  Ootantts. 
Mag.  5.7 


Right 
Ascension. 


35 


44.9 
41.4 

38.3  ^' 


1-957 
59*659 


+  1.682 
73".66 


h 

15 

s 

50.47 
52.77 
55.23 
57.79 


m 
22 


230 
246 

256 
260 


Dedina- 
tiomS. 


-84  10 


f^ 


60.39 

257 

65.44  "t! 
67.78  ^^^ 

69.95^'^ 
71.90 


3I.I 
30.0 

29.4 

29.4 

29.9 


73.60 
75.01 
76.12 
76.91 
77.36 

77.47 

77.24 
76.67 

75.78 
74.61 

73.19 
71.56 
69.79 
67.92 
66.04 


195 
170 

141 
III 

79 

45 
II 

23I 
57 
89 

117 
142 

163 
177 
187 
188 

183 


171 


64.21 
62.50 
61.01  '^9 

frx  ^»»   >24 

59-77     ^ 
58.87 


-0.03 
-0.3 


+0.07 
-0.8 


58.36 
58.25 
58.58 

59.35 
60.53 

62.08 

63.97 
66.13 


901 
51 


II 

33 

77 
118I 

155 

189 
216 


11 
t 
c 

5 
10 


30.9 

34-4  „ 

39-4^ 
424  „ 

48.9" 

52-3  J 

590  „ 
62.2 '' 

67.8" 

7-  3 


71.9 

73-3 
74.1 

74.4 
74.1 

73-3 
71.9 
70.0 
67.6 
64.9 

62.1 
591 


14 
8 

3 

3 
8 

14 

19 

24 

27 
28 

30 
3» 


56.0 

53- •  „ 

50.4 ,; 

48.0 
J6.i  " 
44.6 '5 


9.864  -9.813 

63V25*    4o''.ii 


.K>.20 

-«.3 


-0.41 
-0.8 
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FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


Mdm  Solar 
Date. 


Jan.  0.9 
10.8 
20.8 
30.8 

Feb.   9.8 

19.7 
Mar.  1.7 
11.7 
21.6 
316 

Apr.  10.6 
20.6 

30.5 
Hay  10.5 

20.5 

30.5 
June  9.4 

19.4 

29.4 

July   9.3 

19.3 

29.3 
Aug.  8.3 

18.2 

28.2 

Sept.  7.2 
17.2 
27.1 

Oct.  7.1 
17.1 

27.0 

Nov.  6.0 

16.0 

26.0 

Dec   5.9 

159 
25-9 
35.9 


Mag.  5.6 


Right 


h 

15 


m 
23 


19.^  ., 
20.01  ^ 

20.35  ^ 

20.69  ^^ 

21.03  ^^ 

33 

21.36 
21.68  32 
21.98  3^ 
22.25 
22.50 


27 

32 


22.72 
22.91 
23.07 
23.21 
23.32 

23.40 

23.45 
23.46 

2344 
23.39 

23.32 
23.22 
23.10 
22.96 
22.81 

22.67 

22.54 
22.42 

22.33      . 
22.28     ^ 


19 
16 

14 
II 

8 

5 
I 

2 

5 
7 

o 

2 

4 

5 

4 

3 

2 

9 


Declina- 
tions. 


—  16  24 


// 


22.27 
22.31 
22.40 

22.54 
22.74 


Sec^.Tana 
Mean  Place 


4 

9 

14 
20 

24 


28 


22.98 
23.26 
23.56  ^"^ 


53.2 
54.6 
56.0 

57.5 
59.0 

60.4 
61.7 
62.8 
63.8 
64.6 

65.2 

65.7 
66.1 

66.3 

66.4 

66.4 
66.4 

66.3 
66.2 
66.0 

65.8 

65.5 
65.2 

64.8 

64.4 

64.0 
63.6 
63.2 
62.9 
62.7 

62.7 
62.8 
63.1 
63.6 
64.4 

65.3 
66.4 

67.7 


14 
14 
15 
15 
14 

13 
II 

10 

8 

6 

5 

4 

2 

I 
o 

o 
I 
I 

2 
2 

3 
3 
4 

4 
4 

4 

4 

3 

2 

o 

I 

3 

5 
8 

9 

II 
13 


fi  Cozonie  Borealis. 
Mag.  3.7 


Right 
Ascension. 


1.043        -0-295 
2C/.839     jfi",92 


Ty^a,Dma         4o.oi 

U^d.DmS     I        -0.3 


KOI 

>.8 


h 

15 


m 

24 


8 

3.61 

3.92 
4.25 
4.59 
4.94 


31 

33 
34 
35 
34 


5.28 
5.60^2 

5.90^° 
6.18 

6.43 


6.64 
6.82 
6.96 
7.07 

7.14 

7.18 
7.18 

7.15 
7.08 

6.98 

6.86 
6.71 

6.55 

6.37 
6.18 

6.00 

5.83 
5.67 

5.54 
5.45 

5.40 
5.40 

5.45 
5.56 
5.72 


28 
25 

2! 

18 

14 
II 

7 

4 


5 
II 

16 

21 


5-93  ,, 
6.18  ^5 

6.47  '' 


Declina- 
tion N. 


+2923 


f/ 


63.2 
60.5 
58.1 
56.1 
54.6 

53.6 
53.2 

53.3 
54.0 

55.1 

56.6 

58.4 
60.4 

62.6 

64.9 

67.2 
69.4 

71.4 
73.2 
74.8 

76.1 
77.0 
77.6 
77.8 
77.6 


27 

24 
20 

15 
10 

4 
I 

7 
II 

15 

18 
20 
22 

23 
23 

22 

20 
18 
16 

13 

9 
6 

2 

2 

6 


77.0  ^ 

76.1  9 

74.8  '^ 

73.1  '' 
71. 1 


68.8 
66.2 

63.3 
60.3 

57.2 

54.1 

51. 1 
48.2 


20 
23 


y^  Botftu. 

Mag.  5.2 


Right 
Ascension. 


m 


26 

29 
30 

31 
31 

30 
29 


1. 148        +0.563 
i4".527     78".i5 


15    27 

47.28 
47.61 

47.97 

48.34 
48.72 


-0.01         40.02 
-0.3  -0.8 

[Eph  X3l 


49.09 

49-45 

49.79 
50.10 

50.37 

50.60 

50.79 

50.94 
51.05 

51." 

51.13 

51." 

51.05 

50.95 
50.81 

50.65 
50.46 
50.25 
50.02 

49.79 

49.56 

49.34 
49.14 

48.97 

48.84 

48.76 

48.74 

48.77 
48.86 

49.01 

49.22 
49.48 
49.79 


33 
36 

37 
38 
37 

36 

34 
31 
27 
23 

19 

15 
II 

6 


2 

6 

10 

14 
16 

19 
21 

23 
23 
23 

22 
20 

17 

13 
8 

2 

3 

9 

15 
21 

26 
31 


Declina- 
tion N. 


+41  7 


tr 


27.5 

24.6 !? 
22.1 
20.1 
18.7 


25 
20 

14 

8 


17.9 
17.7 
18.I 
19.0 
20.4 

22.3 
24.6 
27.1 
29.7 

32.4 


2 

4 

9 

14 

19 

23 

25 
26 

27 

27 


35.1 

37.7 
40.0 

42.1 

43.8  '7 


26 

23 
21 


45.2 
46.2 
46.8 
46.9 
46.6 

45.8 
44.6 

42.9 
40.9 
38.5 


14 

10 
6 
I 

3 
8 

12 

17 
20 

24 
28 


y  Lupi  (mean) . 
Mag.  3.0 


Right 
Ascension. 


35.7 

32.6  3» 

29.3  ^^ 

25.9  ^^ 

22.4  ^^ 
34 

19.0 

15.7  ^^ 
12.6  3' 


1.327       +0.873 
48".26i     44".8o 


h       m 
15     29 

18.63 
19.02 

19.43 

19.85 
20.27 


-0.02 
-0.2 


+0.04 
-0.8 


20.68 
21.07 
21.44 
21.78 
22.10 

22.38 
22.63 
22.84 
23.02 
23.16 

23.26 

23.31 
23.32 

23.29 
23.22 

23.12 
22.98 
22.82 
22.64 
22.44 

22.24 
22.06 
21.90 
21.78 
21.70 

21.68 
21.72 
21.82 
21.98 
22.21 


39 
41 
42 
42 
41 


39 
37 
34 
32 
28 

25 
21 

18 

14 
10 

5 
I 

3 

7 
10 

14 
16 

18 

20 

20 

18 

16 

12 

8 

2 

4 
10 

16 

23 

29 
22.50 

22.84  ^^ 
23.21  37 


Declina- 
tion S. 


-4052 


tf 


28.5 
28.8 

29.5 
30.4 
31.5 

32.8 

34.3 
35.9 

37-6 
39.3 

41.0 
42.7 

44.4 
46.0 

47.6 

49.0 

50.3 
51.5 
52.5 
53.3 

53.9 
54-2 

54.3 
54-1 
53.7 

53.0 

52.1 
51.0 

49.7 
48.3 

47.0 

45.7 

44.5 

43.5 
42.8 

42.3 
42.1 

42.2 


3 

7 

9 
I 

3 

5 
6 

7 
7 
7 

7 

7 
6 

6 
4 

3 
2 
o 
8 
6 

3 
I 

2 

4 
7 

9 
II 

13 
H 
13 

13 
12 

10 

7 
5 

2 
I 


1.323       -0.866 

20*.282      30^.87 


+0.02 
-0.1 


-0.04 


412 


APPARENT  PLACES  OF  STARS,  1913 
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Y  Libne. 

oe  Coronie  Borealls. 

C  Cor.  Bor.  seq. 

ct  SeipentU. 

Mean  Solar 

Mag.  4.0 

Mag.  2.3 

Mag.  5.1 

Mag.  2.8 

Date. 

Right 

Declina- 

Right 

Declina- 

Right 

Declina- 

Risbt 

DedUHi— 

Aflomsioii. 

tion  S. 

Aacenrion. 

tion  N. 

Aacendon. 

tion  N. 

AKOiioa. 

tiooN. 

h       m 

0 

f 

h       m 

0      # 

h       m 

0      f 

h       m 

e 

15  30 

-1429 

15    30 

+2659 

MM 

15  36 

+3654 

15  39 

+  641 

Jan.    0.9 

38.29 

WW 

63.8 

8 

59-28 

WW 

70.2 

1 

9f 

47-4  ,„ 

57-86 

WW 

45.5  „ 

10.8 

38.60  3» 

65.2 

14 

59.58  3^ 

67-5  11 

5.41  11 

44.5  n 

58.15  '' 

43.4!^ 

20.8 

38.93  ^^ 

66.7 

15 

«  IP 

59.91  l^ 

^5-^  .0 

5-75  It 

4»°  L 

58-46  ^' 

41.4  n 

30.8 

3927  ^; 

68.2 

15 

60.25  34 

63.1  '^ 

40.0  ^° 

58.78  ^^ 

39.6 

Feb.    9.8 

39.61 34 

69.6 

14 

60.59  l^ 

61.6  '5 

6.47  't 

38.5  '5 

59.10  3 

38.0  ' 

33 

13 

33 

10 

36 

9 

31 

13 

19.7 

39.94 ., 

70.9 

60.92 

60.6 

683  „ 

37.6 

59.41 

36.8 

Mar.    1.7 

40.25  \ 

72.1 

12 

61.243^ 

60.1   s 

7.18  35 

37.2    ^ 

59-72  3' 

35.9  , 

11.7 

40.83  „ 

73.2 

1 1 

^'•54^^ 

60.1     ° 

750  11 

37-4    . 
38.2    ° 

60.01  '9 

35.4  : 

21.7 

74.1 

9 

61.82  ^^ 

60.6    5 

7.80  30 

60.28  '7 

35.2  ' 

31.6 

41.08  ='5 

74.8 

7 

62.07  ^^ 

61.6  •° 

8.07  *7 

39.5  '3 

60.52  *4 

3 
35.4    . 

»3 

5 

22 

«4 

23 

17 

32 

5 

Apr.  10.6 

■♦'•31  ,„ 

75.3 

62.29 

63.0 

830  ,„ 

41-2  ,. 

60.74  ,„ 

35-9  , 

20.6 

20 

41.51  „ 

75-7 

4 

62.47  ^ 

^+•7  '^ 

850        , 

43.3  " 

60.93  ' 
61.09  f 

3^-7  j 

30.5 

41.68  '7 

75.9 

2 

62.62  '5 

66.7  *° 

8.66  '^ 

45-6  '! 

37.7 

May  10.5 

41.82  ''^ 

76.0 

I 

62.74  " 

62.82    ^ 

5 

68.8  " 

8.78  'I 

5°-7  ,6 

61.23  * 

38.8 

20.5 

41.93  'J 

76.0 

0 

I 

71.0  " 
22 

8.85    J 

61.34  *; 

40.0  " 

13 

30.5 

42.01 

75.9 

62.87     , 

73-2  „ 

8.88 

53.3  ,. 

61.41 

41.3  „ 

June  9.4 

42.06   ^ 

75-7 

2 

62.88     ' 

75-3  Z 

8.88    ° 

55.8  '5 

61.45  : 

42.6 

19.4 

42.08  ^ 

75.5 

2 

62.86    ^ 
62.80    ^ 

77-3    8 

8.84    ^ 
8.76  ,J 

58'  '0 

61.47  ' 

43.9 

29.4 

42.07  ' 

75.3 

2 

60.1  ""i 

61.9  '« 
«4 

61.46  ' 

45.i 

July   9.4 

42.03  ^ 

7 

75.0 

3 
3 

62.71     9 
II 

80.6  '5 
«3 

8.65  " 
14 

61.41  \ 

46.2  ■; 

19.3 

41.96  ,^ 

74.7 

62.60 

^■•9  ,„ 

8-51   ., 

63.3  „ 

^^•33  ,„ 

47.1 , 

29.3 

41.86  '^ 

74.4 

3 

62.47  ]l 
62.31   ^ 

82.9  '° 
83.5    I 

8-34  ^ 

64.4  " 

61.23    ° 

47.8 

Aug.  8.3 

41.74  ,, 

74.1 

3 

8.'5  '^ 

65.1     \ 

61.11  " 

48.4 

18.2 

41.61   "^ 

73.7 

4 

62.14    I 

61.96  '° 
^     18 

83.8    3 

7.94 

654    \ 

60.97  ;* 

48.8 1 

28.2 

41.47  '^ 
^     14 

73.3 

4 
3 

837 

7.73  " 
21 

65.2    ^ 

60.83  * 
15 

49-0, 

Sept.  7.2 

41.33  ,, 

73.0 

«.^ 

61.78 

83.3    „ 

752  „ 

^4-6  ,„ 

60.68 

49.0  , 

17.2 

41.19    t 

72.7 

3 

61.61   *7 

82-5 ,; 

7-31  " 

63.6  ^ 

60.54'! 

48.8' 

27.1 

41.07 

72.4 

3 

61.45  ;' 

79-7    f 

7"     6 
6.96  ^ 

62.1  '5 

60.41  3 

48.4; 

Oct.    7.1 

40.98    9 
40.92 

72.2 

2 

61.32  '3 

60.2  '9 

60.30 " 
60.22 

47-7  ,0 

17.1 

72.1 

I 

61.23  I 

77-8  !? 

6.84  '' 

580  " 

46.7 ; 

2 

I 

5 

22 

8 

25 

3 

13 

27.1 

40.90 

72.2 

61.18 

75-6  ,, 

6.76 

55-5  ,„ 

60.19  , 

45-5  ,. 

Nov.  6.0 

40.93        g 

72.4 

2 

61.17     [ 

73-^  '' 

6.73     \ 

52.6  »9 

60.20  ' 
60.26  * 

44-1  J 

16.0 

41.01 

72.8 

4 
6 

8 

61.22     ^ 

7^-4  ^I 

6.76     3 

49.5  ^! 

4^-5 

26.0 

^'•^5  \\ 

73.4 

6^-48  'J 

^7-5    ^ 

^•^4     * 

46.2  33 

60.37 " 
^•53  '^ 

40.6 

Dec.    5.9 

4^-33  !! 

74.2 

^4-5  ^^ 

6-98  '* 

42.8  34 

38.5 

23 

10 

20 

30 

20 

33 

30 

21 

15.9 

41.56 

75.2 

61.68 

61.5 

7-^^  0. 

39-5  „ 

60.73  ,, 

36.4 

25.9 

41.83  ^^^ 

76.4 

12 

^'•93  ^J 

55.7  '^ 

7-43    ; 

3<*-3  ^: 

60.97^ 

34-2 

35.9 

42.13  3^ 

77.8 

14 

62.22  ^ 

7.72  ^ 

33.3  3** 

61.24^7 

32.1 

Sec  S,  Tan  S 

1033      -0-259 

1. 122      40.510 

1.251      40.751 

1.007         -HJ-ll? 

Mean  Place 

39".447     59".74 

6o«.234     84".7i 

6M13  .  63".86 

58«.890    55".29 

DV  Af  I^w  a 

40.0I            -0.01 

[ 

-o.oi          +0.02 

-0.02          40.03 

0.00         aoo 

Dfi^S,  Btod 

-a2 

-0.8 

-0.2 

-0.8      1 

-0.2 

-a8     1 

-o.a 

-aS 

lEpb  13A 
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9-92  , 

ro.57  3 

10.89  , 
11.20  ■• 

■'\'' 
;i.76 

[3. 01 


12.42 

r2.s8 


[2.88 
[2.92 
■2.93 
12.91 
U.85 
12.76 
12.65 
■  2.52 
12.37  , 


•''It 
tl.64"" 
l,.56    « 

■•SI  „ 
13.00 

12.24"* 


48.34, 
48.63! 
48.94' 

49.26  a 
49.58  3 

49.90 
50.21  ^ 
50.51  \ 
50.79  ' 
51.04; 
51.26 
51.45  , 
51.62 
SI-75  ! 
51.85  ■ 

51-92 
51.96 
51.97 
51.94 


51.67 
51.53 
51.38 
51.22  J 

51.06 

50.90 

50.75 

50.62 

50.53 

50.48 

50.47 

50.51 

50.61  ' 

50.75  , 

50.94  , 


29-3 
30.3 


309 
30.1 
28.9  ' 
27.4  I 

25-7, 
23.7; 


49'.366     34".32 


-0.8 
IBph  lil 
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APPARENT  PLACES  OF  STARS,  1913. 


FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


Mean  Solar 
Date. 


Jan.  0.9 
10.9 

20.8 

30.8 

Feb.    9.8 

19.7 
Mar.  1 .7 
11.7 
21.7 
31-6 

Apr.  10.6 
20.6 

306 

May  10.5 

20.5 

30.5 
June  9.4 

19.4 

29.4 

July    9.4 

193 

29.3 
Aug.  8.3 

18.3 

28.2 

Sept.  7.2 
17.2 
27.1 

Oct.  7.1 
17.1 

27.1 

Nov.  6.0 

16.0 

26.0 

Dec.   6.0 

15.9 
25.9 
35.9 


€  Serpentis. 
Mag.  3.8 


Right 
Ascension. 


h 
15 


m 

46 


s 
27.60 

27.88 

28.19 

28.51 

28.83 

29.15 
29.46 

2975 
30.02 

30.27 


Seed, Tan  S 
Mean  Place 


D'^  a,  Dm  a 
D^  6,  D«  <^ 


28 

31 
32 
32 
32 

31 
29 

27 

25 
22 


20 


30.49 
30.69 
30.86  '7 
31.00  ^^ 
31.12 


12 
8 


31.20 
31.25 
31.27 
31.26 
31.22 

31.15 
31.06 

30.94 
30.80 

30.65 

30.50 
30.36 
30.23 
30.12 
30.04 

30.00 
30.01 
30.07 

30.17 
30.32 

30.52 
30.76 
31.03 


5 

2 

I 

4 
7 

9 

12 

14 
15 
15 

14 

13 
II 

8 
4 

I 

6 

10 

15 
20 

24 
27 


Declina- 
tion N. 


+  4  43 


// 


71.3 
69.2 

67.2 

65.4 
63.9 

62.7 
61.8 
61.2 
61.0 
61. 1 

61.5 
62.2 
63.1 
64.2 

65.4 

66.6 
67.8 
69.0 
70.1 
71. 1 

72.0 
72.7 

73.3 

73.7 
74.0 

74-1 

73.9 

73.5 

72.9 
72.1 

71.0 
69.7 
68.2 
66.5 
64.6 

62.6 
60.5 

58.4 


21 
20 
18 

15 
12 

9 

6 

2 
I 

4 

7 

9 
I 

2 

2 

2 

2 
I 
o 

9 

7 
6 

4 

3 
I 

2 

4 
6 

8 

II 

13 

15 

17 

19 
20 

21 
21 


C  Ur8«e  Kinoris. 
Mag.  4.3 


Right 
Ascension. 


1.003 
28V67I 


+0.083 
8o".67 


0.00 
-0.2 


0.00 
-0.8 


h 
15 


m 

47 


s 

5.24 
6.00 

6.90 

7.91 

8.99 

0.09 
1. 17 
2.20 

3.15 
3.98 

4.67 
5.19 

5-54 
5.70 

5.67 

5.47 
5.10 

4.57 
3.89 
3.09 

2.18 
1. 18 
0.12 
9.02 
7.91 

6.82 

5.76 
4.76 

3.85 
306 

2.42 

1.93 
1.62 

1.51 
1.60 

1.89 

2.37 
3.03 


76 
90 

lOI 

108 
no 

108 
103 

95 

83 
69 

52 

35 
16 

3 
20 

37 
53 
68 
80 

91 

100 
106 
no 
III 
109 

106 
100 

91 
79 
64 

49 

31 
II 

9 
29 

48 
66 


Declina- 
tion N. 


+78  3 


// 


24.6 
21.7 

19.3 

17.5 
16.3 


29 

24 
18 

12 
5 


15.8 
16.0     I 
16.8     * 
18.2    '^ 
20.2 


22.6 

25.4 
28.4 

31.5 
34.7 

37.8 

40.7 

43.4 

45.7 
47.6 

49.0 
50.0 

50.5 
50.4 
49.8 

48.7 

47.1 
45.0 

42.5 
39.7 

36.5 
33.0 

29.3 

25.5 
21.7 

18.0 

14.5 
1 1.4 


20 
24 

28 

30 

31 
32 

31 

29 
27 
23 
19 
14 

10 

5 
I 

6 

II 

16 
21 

25 
28 

32 

35 
37 
38 
38 
37 

35 
31 


/3  Triang.  Aust. 
Mag.  3.0 


Right 
Ascension. 


4833        +4-728 
8'.5o6    45".33 


-o.io         40.17 
-0.2  -0.8 


h 
15 


m 

47 


8 
24.97 

25.55 
26.17 

26.81 

27.46 

28.11 

28.74 

29.34 
29.91 

30.43 

30.90 
31.32 
31.68 

31.97 
32.19 

32.34 
32.42 

32.42 

32.35 
32.20 

31.99 
31.72 

31.41 
31.06 

30.69 

30.32 
29.97 

29.65 
29.38 

29.18 

29.07 
29.06 

29.15 

29.34 
29.64 

30.03 
30.50 
31.04 


58 
62 

64 

65 

65 

63 
60 

57 
52 

47 

42 
36 

29 

22 

15 

8 
o 

7 

15 
21 

27 
31 
35 
37 
37 

35 
32 

27 
20 

II 


9 
19 
30 

39 

47 
54 


Declina- 
tion  S. 


-63    9 


// 


42.6 
41.8 

41.5 
41.6 

42.1 


8 

3 
I 

5 
9 


13 
16 


43.0 
44.3 
"^5-9  ,„ 

47.8 !? 

49.9 


21 
23 


52.2 

54.6 
57.2 
59.8 
62.4 


24 
26 

26 

26 

26 


25 


65.0 

67.5  .. 
69.8  ^^ 

71.8^° 
73.6 


18 
15 


75.1 
76.2 

76.9 
77.2 
77.0 

76.4 

75.4 

73.9 
72.1 

70.1 

67.9 
65.6 

63.2 

61.0 

59.0 


II 

7 

3 

2 

6 

10 

15 
18 

20 

22 

23 

24 
22 

20 

18 


A.  Libne. 
Mag.  5.1 


Right 


57.2 

55.8  '^ 
1 1 

54.7 


h 
15 


m 

48 


2.215        -1.977 
27'.977     47".5i 


40.04 
-0.2 


-0.07 
-0.8 


5.55  ,_ 
5.86  3' 

6.19  ^^ 

6.54 
6.89 


35 
35 
34 


33 
31 


7.23 
7.56 
7.87 
8.16  ^9 

8.43  '' 


8.68 
8.90 
9.10 

9.27 
9.40 

9.50 

9.57 
9.61 

9.61 
9.58 

9.52 
9.43 

931 
9.17 

9.02 

8.87 
8.72 
8.58 

8.47 
8.40 

8.37 

8.39 
8.46 

8.58 
8.75 

8.97 
9.23 
9.53 


25 

22 
20 

17 

13 
10 

7 

4 
o 

3 
6 

9 
12 

14 
15 
15 

15 

14 
II 

7 
3 

2 

7 
12 

17 
22 

26 
30 


tiooS. 


-195- 


ff 


31.7  ,^ 

32.8  '^ 

34.0  " 

35.3  \l 
36.6  II 

37.8 

38.9  .. 
40.0 

41.0 

41.8 


II 
10 

8 

7 


42.5 

43-0 

43.4 

43.8 
44.1 

44.3 
44.4 
44.5 
44.5 
44-5 

44-4 
44.2 

44.0 

43-7 
434 

43.0 
42.6 

42.2 

41.8 

41.5 

41.3 
41.2 

41.2 

41.4 

41.8 

42.4 

43.2 
44.2 


I 
I 
0 
0 


I 
0 
2 

4 
6 

8 
ic 


1.064      -0.362 
i6'.84i    28".28 


.IO.OI 
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FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


y  Serpentis. 

^  Scorpii. 

f  Coronse  Borealis. 

<^  Scorpii. 

1      MenaSolar 

Mag.  3.9 

Mag.  3.0 

Mag.  4.2 

Mag.  2.5 

■          Date. 

1 

■ 

Right 

Declina- 

Right      i    Declina- 

Right 

Declina- 

Right 

DecUna- 

1 

Ascension. 

tion  N. 

Ascension. 

tion  S 

« 

Ascension. 

tion  N. 

Ascension. 

tionS. 

1 

h        m 

0       / 

h       m 

0 

/ 

h        ra 

0        / 

h        m 

0      / 

1 

15  52 

+  1556 

0  f 

15    53 

-25   5 

00 

I 

15    53 

+  27      7 

00 

•5    55 

-22  22 

mm 

I  Jan.    0.9 
I          IO-9 

24-96  ^g 
25-24  " 

27-2  ^5 

^^"^^  33 
34.07  ^3 

54-2 
55.0 

8 

58*00 
58.28  ^® 

^7-9  ,. 

9.81 
10.12  3' 

WW 

32.8 

33-7  .^ 

1         20.8 

'5-55  ^, 

^+•9  ?a 

34.42  ^5 

35-14  ^ 

56.0 

10 

58.59  \\ 

25-4  ^f 

10.46  34 

34-8 

1         30.8 

25-87  11 

"•9    ° 
21.3 

57.1  1 

[  1 

58.92  33 

21.7 

10.81  35 

35-9 

1  Feb.   9.8 

26.19  ^ 

58.2  \ 

[I 

5926  3^ 

11.16  35 

37-1  " 

■ 

32 

12 

35 

[2 

33 

II 

35 

12 

1          19-7 

26.51 

20.1 
19-3    , 

35-49  ,^ 

59.4  , 

59-59  .. 

20.6 

"•51  ,^ 

38.3  „ 

1  Mar.   1.7 

26.82  3' 

35-83  \\ 

60.5 

11 

59.91  ^^ 

19-9    \ 

.1.8534 

39-4 

11.7 

27-12  3^ 

18.9  ;^ 

36.16  33 

61.6  ' 

[I 

60.22  ^ 

19.8    * 

12.173=" 

10 
40.4 

21.7 

27.40  f 

18.9  ^ 

36-47  ^' 

62.7  ^ 

[I 

^•5^  11 

20.2    * 

12.47  ^° 

"•75 :! 

41.4  'I 

316 

27.65  It 

19.4  5 

36.76  ^^ 

63.7  ' 

[O 

^77  t 

21. 1    ' 

42.3    I 

23 

9 

26 

9 

24 

14 

25 

8 

Apr.  10.6 

27-88  ,„ 

20.3 ,, 

37.02 

64.6 

n 

61.01 

22-5  ., 

13.00 

43.1     , 

20.6 

28.08  '*• 

^^•5  " 

37.25  ,3 

65.4 

8 
0 

61.22  " 

24-^  I 

13.23  ,, 

43.7     J 

30.6 

28.25  \l 

22.9  I 

24.5 ;, 

37-46  ^ 
37-64  \\ 

66.2 

8 

61.39;^ 

26.1  '9 

13.44    • 

44.2     5 

May  10.5 

28.39    * 

66.9 

7 

6^-53    ^ 

28.2 " 

'3-62  \\ 

44.7     ^ 

20.5 

28.50  " 

26.2  7 

37-79  ;, 

67.5 

0 

61.63  '^ 

30-5  \\ 

13-76  \\ 

45-1   : 

8 

IB 

12 

5 

7 

23 

II 

3 

30.5 

28.58  ^ 

28.0 

29.8  ;f 

37-91 
37-99    , 

68.0 

61.70 

32-«  „ 

13-87    » 
13-95    \ 

45.4     , 

June  9.4 

28.63  ^ 

68.5 

5 

61.73    ^ 

35-1    3 

45.7  ; 

19.4 

28.65  I 

31-5 

38-03    * 

68.9 

4 

61.73    ^ 

37-2  " 

14.00    5 

45.9  , 

29.4 

28.63  I 

33-0  ,^ 

38.03    ° 

69.2 

3 

61.69    ^ 

39-1    9 

14.01 

46.0  ' 

July   9.4 

28.58  I 

34-3  '^ 

12 

38.00    3 

69.4 

2 
2 

61.62     7 
10 

40.8  '7 
»5 

13-98    I 

46.1    ' 
0 

19-3 

28.50 

35-5  .„ 

37-94  ,„ 

69.6 

61.52  ^, 

42-3  „ 

13.92 

46.1 

293 

28.39  " 

36-5  '° 

37.84    ° 

69.7 

I 

61.39    3 

61.23 ; 

43-5  " 

13-83    ' 

46.0  * 

Aug.  8.3 

28.26  '3 

37-2    7 

37-72 

69.6 

I 

44-3    * 

»37i    ! 

45.9  , 

18.3 

28.11  '5 

27-95 ;, 

37.6    \ 

37-58  ^ 
37-42  ^^ 

69.4 

2 

0^ 

61.06  '7 

60.88  '* 
19 

44-7    7 

13-57    t 

45.7 

28.2 

i7'7    \ 

69.1 

3 
4 

44-8    ; 

^3-42  :^ 

45.4  : 

4 

Sept  7.2 

27-79  ,, 
27-63  ^ 

37-6 

37-26 
37-10  ^ 

68.7 

• 

60.69 

44-5    , 
43-9  ,„ 

13.26 

45.0 

17.2 

37-2    * 
36.4   ' 

68.2 

5 
6 

6 

6 

6 

60.50  '9 

44.6    4 

27.1 

27.48  \l 

36-96    * 

67.6 

60.33  \l 

4^-9    ° 

12.96    * 

44.1     5 

Oct.    7.1 

27.36  " 

35.3 

36.84  " 

36.76    8 

4 

67.0 

60.18  '5 

41-5    t 

12.85  " 
12.77 

4 

43.6    I 

17.1 

27.27    ^ 

34-  \l 

66.4 

60.07  " 

7 

39.8  ;^ 

43.2     ^ 
4 

27.1 

27.21 

32-4  ,„ 

36.72 

65.8 

60.00 

37-7  -, 

12.73     , 

42-8 

Nov.  6.0 

27.20 

30-5  ^ 

36.73     ' 
36.79  ,t 

65.3 

5 

59.97    3 

32-7  ,„ 

I 

12-74  - 
12.80  ^ 

42.5  , 

16.0 

27-24   I 

28.4  " 

65.0 

3 

59.99    ^ 

42.4  , 

26.0 

27-33    ' 

26.0  "♦ 

36-91   " 

64.9 

I 

60.06     ' 

^9-8  Z 

12.92 " 

42-5  \ 

Dec.   6.0 

27-47 ,; 

^3-5  'J 

37.09  '^ 
23 

64.9 

0 
2 

60.19  '3 
^  18 

26.8  30 
30 

'3-09  ,^ 

42.8  3 
4 

15.9 

27-^5  „ 

2°-9   ,A 

37.32 

65.1 

^•37  _ 

23-8  ,„ 

^3-31  „, 

43-2  , 

259 

27.88  '3 
28.14 

18.3  '^ 

37.59  ^; 

65.5 

4 

60.59  " 

20.8  3° 
18.0  ^8 

^3-57 :' 

43-8  \ 

35.9 

15.8    '^ 

37.90  ^' 

66.2 

7 

60.86  ^7 

13-87  ^'^ 

44-6 

Sec8,ranS 

1.040      40.286 

I.I  1 1    -0.48 

5 

1. 124       40.512 

1. 08 1           -0.412 

Mean  Place 

36*.038    4i".73 

35".  147  51  ".93 

59«.079    45".o5 

1 1".  162    29".55 

iy^a,J>ma 

-o.oi         -to.oi 

+0.01      -0.02 

-0.01         +0.02 

40.0I            -0.01 

D^d.n.S  1 

-o.a 

-0.8           1 

-o.a 

-0.9 

-0.2 

-0.9          1 

-p.2 

-0.<J 

[£ph  23] 
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Mean  Solar 
Date. 


Jan.  0.9 
10.9 

20.8 

30.8 

Feb.    9.8 

19.8 
Mar.  1 .7 
11.7 
21.7 
316 

Apr.  10.6 
20.6 

306 

May  10.5 

20.5 

30.5 
June  9.5 

19.4 

29.4 

July   9.4 

19.3 

293 
Aug.  8.3 

18.3 

28.2 

Sept.  7.2 
17.2 
27.2 

Oct.  7.1 
17.1 

27.1 

Nov.  6.0 

16.0 

26.0 

Dec.   6.0 

15.9 
259 
35-9 


0  Draconis. 
Mag.  4.1 


Right 
Ascension. 


Sec  (5,  Tan* 
Mean  Place 


D'^a,  Dm  a 
D^a,  Dm* 


m 
O 


h 
16 

8 
4.26   36 

5.62  ^^ 
49 

6.II 
6.60^9 

47 

43 

39 

34 


7.07 

7.50 
7.89 


8.23 

8.51 

8.73  ,^ 
8.88  '5 

8.96 


28 
22 


8 


8.98 

8.93 
8.81 

8.64 

8.41 

8.13 
7.81 

7.45 
7.07 

6.67 


5 
12 

17 

23 
28 

32 
36 
38 
40 
40 

6.27 

5.88  39 

5.52 

5.19 
4.90 


4.67 

4.51 
4.43 
4-44 
4-53 

4.70 

4-95 
5.27 


36 

33 
29 

23 


16 
8 
I 

9 

17 

25 
32 


Declina- 
tion N. 


+5847 


// 


31.5 
28.3 

25.6 

234 
21.8 

20.9 
20.7 
21. 1 
22.2 
23.8 

259 
28.5 

314 

34-5 

37.7 


32 
27 

22 
16 

9 

2 

4 
II 

16 

21 

26 

29 
31 
32 

31 


40.8 

43.8  3° 

46.6 
49.1 

51.3 


28 

25 
22 

18 


53.1 

54-4 

55-3 

55.7 
55-6 

55.0 
53.8 

52.1 
50.0 

47-4 

44-5 
41.2 

37.7 
340 
30.2 

26.5 
22.9 

195 


13 

9 

4 
I 

6 

12 

17 
21 

26 
29 

33 

35 
37 
38 
37 

36 
34 


1.930       +1.65 1 
I5'.49i     5o".44 


-0.04 
.-0.2 


+0.06 
-0.9 


P  ScorpU. 
Mag.  2.9 


Right 
Ascension. 


h 
16 

21.18 
21.48 
21.81 
22.15 
22.49 

22.83 
23.16 

2348 
23.78 

24.06 

24.32 

24.55 
24.76 

24.94 

25.09 


25.20 
25.28 

25.33 
2534 
25.32 

25.26 

2517 
25.06 

24.92 

24.77 

24.61 
24.46 
24.32 
24.21 

24.13 

24.09 
24.09 
24.14 

24.25 
24.41 

24.62 
24.87 
25.16 


m 
O 


30 
33 
34 
34 
34 

33 
32 

30 
28 

26 

23 
21 

18 

15 
II 

8 

5 
I 

2 

6 

9 
II 

14 

15 
16 

15 

14 

II 

8 

4 

o 

5 
II 

16 

21 

25 
29 


Declina- 
tion S. 


-19  34 


// 


9.0 

lO.I 

II. 2 
12.4 
13.6 

14.7 

15.8 
16.8 
17.7 
18.4 

19.0 

19.5 
19.9 

20.2 

20.4 

20.5 
20.6 
20.6 
20.6 
20.6 

20.5 
20.3 
20.1 
19.9 
19.6 

19.3 
19.0 

18.6 

18.2 

17.9 

17.7 
17.6 
17.6 
17.8 
18.2 

18.8 
19.6 
20.5 


II 
II 
12 
12 
II 

II 
10 

9 

7 
6 

5 
4 

3 

2 

I 

I 
o 
o 
o 
I 

2 
2 
2 

3 
3 

3 
4 
4 

3 

2 

I 
o 

2 

4 
6 

8 
9 


K  Hexculii. 
Mag.  5.3 


Right 
Ascension. 


I.061 
22*.5o6 


-0.356 
4".95 


+0.01 
-0.2 


-0.0 1 
-0.9 
lEph  13I 


27 


h      m 
16     4 

8 
7.70 

7-97  ,^ 

8.27  3° 
31 

32 
32 

32 

30 
28 

26 

24 


8.58 
8.90 

9.22 

9.54 

9.84 
0.12 

0.38 


21 
18 


0.62 
0.83 
1. 01 
I.16  '5 
1.28 


12 
9 


1-37 

1.43 

1.45 
1.44 

1.39 

1.31 
1.21 

1.08 

0.93 
0.77 

0.60 

0.43 
0.27 

0.14 

0.03 

9.96 

9.94 

9.97 
10.04 

10.16 


10.33 

10.55 
10.81 


6 

2 
I 

5 
8 

o 

3 

5 
6 

7 

7 
6 

3 

I 

7 

2 

3 

7 
12 

17 

22 
26 


Declina- 
tion N. 


+  17  16 


// 


28.0 

25.5 
23.2 

21.2 

19.6 

18.3 

17.5 
17.2 

17.3 
17.9 

18.8 


25 

23 
20 

16 

13 

8 

3 
I 

6 
9 

13 


20.1 
21.6  '5 

23.3  '^ 
25.2 


19 
19 


27.1 
29.0 
30.8 

32.5 
34.0 

35.3 
36.4 
37.2 

37.7 
38.0 

37.9 

37.5 
36.8 

35.8 

34.5 


19 
18 

17 
15 
13 

II 
8 

5 

3 
I 

4 

7 
10 

13 
16 


19 

31 


32.9 
31.0 
28.9 
26.6  ^3 
24.1    '5 


21.5 
18.9 

16.3 


26 

26 
26 


1.047         +0.31 1 

8».8i7     4o".34 


^  Hercnlis. 
Mag.  4.3 


Right 


h 

16 

s 

0.40 
0.70 
1.04 
I.4I 

1.79 

2.18 
2.56 

2.93 
3.28 


m 

6 


30 
34 
37 
38 
39 

38 
37 
35 


3-^  ^8 

3.88 

4.12 

4.32 

4-47 
4.57 


24 
20 

15 
10 

6 


4.63 
4.64 
4.60 

4.52 
4.39 


4 
8 

13 
16 


20 


4.23 

403   ^, 
3.80  ^3 

3.55    '' 
3.29 


26 
27 


302 

2.75 
2.50 

3.28 

2.09 

1.94 
1.85 

1.82 

1.85 

1-95 

2.11 

2.33 
2.60 


27 

25 
22 

19 
15 

9 

3 

3 
10 

16 

22 
27 


Declina- 
tion N. 


+45  9 
28.0 


24.9 
22.2 


31 
27 
23 


19-9  „ 

18.2  '^ 
II 


16.6  5 

16.7 ; 

i8-9^ 


18 


20.7 
22.9 

25.4 
28.2 

31.1 

34.0 
36.8 

39.5 
42.0 

44.2 

46.0 

474 
48.4 

48.9 
49.0 


22 

25 
28 

29 
29 

28 

27 

25 
22 

18 


14 
10 

5 
I 

4 


48.6 
47.7 


9 


22 


44.5 

39-7^ 

33-5  :^ 

30.1  ^ 
26.6  35 

35 


23-1 
19.6 

16.3 


35 
33 


1.418       +1.006 
i*.705    45".2i 


-0.0 1 
-0.2 


40.0I 
-0.9 


4aQ3 
-0-9 
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Mean  Solar 
Date. 


Jan.  0.9 
10.9 

20.8 

30.8 

Feb.    9.8 

19.8 

Mar.    1.7 

11.7 

21.7 

Apr.  10.6 
20.6 
30.6 

May  10.5 
20.5 

30.5 
June  9.5 

19.4 

29.4 

July    9.4 

19.3 

29.3 
Aug.  8.3 

18.3 

28.2 

Sept.  7.2 
17.2 
27.2 

Oct.  7.1 
17.1 

27.1 

Nov.  6.0 

16.0 

26.0 

Dec.    6.0 

15.9 
25.9 
35.9 


Sec  ^,  Tan  ^ 
Mean  Place 


«9>3 


Oroombrldge  2820. 
Mag.  5.4 


Rifffat 
Aaoenskm. 


h   m 

16  6 


2.67 

3." 
3.63 
4.21 

4.83 

5-47 
6.11 

6.73 
731 
7.83 

8.28 
8.65 

8.93 
9.1 1 

9.19 

9.17 
9.06 
8.86 
8.58 
8.22 

7.79 
7.30 
6.77 
6.21 

563 

5.04 
4.46 

3.91 

3.41 
2.97 

2.61 

2.34 
2.17 

2. II 

2.16 

2.33 
2.61 

2.99 


44 
52 
58 
62 

64 

64 
62 

58 
52 
45 

37 
28 

18 

8 


II 
20 

28 
36 
43 

49 
53 
56 

58 
59 

58 
55 
50 

44 
36 

27 

17 
6 

5 
17 

28 
38 


Dedina- 
tion  N. 


+68   I 


// 


61.6 

58.4 

55.7 

53.5 
52.0 

50.9 

51-4 
52.5 
54-2 


32 
27 
22 

15 

9 

2 

5 
II 

17 

22 


26 


56.4 

62.0  3«> 

65.1  '' 
68.3 


32 
32 


71.5 
74.6 

77.5 
80.1 

82.3 

84.1 

85.4 
86.3 

86.7 
86.5 

85.8 
84.6 
82.9 
80.7 
78.1 


31 

29 
26 

22 

18 

13 

9 

4 
2 

7 

12 

17 
22 

26 

30 

75.1 
71.8  ^^ 

68.2  36 

64.4  \l 

37 

53.3  ^^ 

49.9^ 


2.673 

4".86i 


+2.479 

8l".02 


-0.06 
-0.2 

—27 


+0.08 
-0.9 


Mag.  4.8 


Rigfat 
Asocnsion. 


Ill 


h      tn 
16     7 

8 
11.32 

13.66"^ 
14.98  '^^ 

132 
126 

1x8 


19.10 
20.42 

21.68 
22.86 


2393 
24.88 

25.69 

26.35 

26.84 

27.16 

27.31 
27.28 

27.07 

26.69 

26.16 

25.49 
24.71 

23.85 
22.93 

22.00 
21.10 
20.26 

19.53 
18.94 

18.53 
18.32 

18.33 
18.56 

19.02 


107 

95 
81 
66 

49 
32 

15 

3 
21 

38 
53 

67 
78 
86 
92 

93 

90 

84 
73 
59 
41 

21 
I 

23 
46 

67 


86 


19.69 
21.58 '°3 


Declina- 
tions. 


-78  28 


// 


37.6 
36.0 

34.9 
34.3 
34.2 


16 

II 

6 

I 

4 


34.6 

35.5    ^ 
36.8  '3 

38.5  '' 
40.5 


20 
24 


42.9 

45.5 
48.4 
51.4 
54.5 


26 

29 
30 

31 
31 


57-6  ,« 
60.6  30 

63.5  '^ 

66.2  ^7 

68.6  ^^ 
21 

70.7 

72.4 

73.7 
74.5 
74.7 


17 

13 
8 

2 
4 


74.3 

73.4 
72.0 

70.2 

68.0 


9 

14 
18 

22 
25 


28 


65.5 
62.7 

56.9  '^ 

54.1 


51.6 

49-4 
47.5 


28 
25 


22 
19 


5.008      -4.907 
i8V3o8     42".43 


40.II 

-0.2 


-0.16 
-0.9 
(Bph  13] 


<^  Ophluchl. 

Mag.  3.0 


Right 
Afloension. 


h     m 
16     9 

45*88 
46.16 
46.46 
46.77 
47.09 


47.41 

47.72 
48.02 
48.31 
48.58 

48.82 
49.04 
49.24 
49.41 

49.55 

49.66 

49.74 

49.79 
49.80 

49.78 


28 
30 
31 
32 
32 

31 
30 

29 
27 
24 

22 
20 

17 

14 
II 

8 

5 
I 

2 


49.73 

49.65 

49.54 

49.41  ,^ 
49.26  '5 


8 
II 

13 


49.11 
48.96 
48.82 
48.70 
48.61 

48.56 

48.55 

48.59 
48.68 

48.81 

48.99 
49.22 

49.48 


15 

15 

14 
12 

9 

5 


4 

9 

13 
18 

23 
26 


Dedina- 
tion  S. 


(f  Cor.  Bor.  seq. 
Mag.  5.8 


-328 


»t 


23.6 

25.3 
26.9 

28.5 
29.9 

31. 1 
32.1 
32.8 

33.2 

33.3 

33.2 
32.9 
32.4 
31.7 
30.9 

30.1 

29.3 
28.5 

27.7 

26.9 

26.2 
25.6 

25.1 

24.7 
24.4 

24.2 
24.1 
24.2 

24.4 
24.8 


17 
16 

16 

14 
12 

10 

7 

4 
I 

I 

3 

5 

7 
8 

8 

8 
8 
8 
8 

7 

6 

5 

4 

3 
2 

I 
I 

2 

4 
6 


8 
10 
12 


254 
26.2 

27.2 

28.4 

29.8  '^ 
15 

32.9 
34.6  '7 


1.002 
47V090 


-0.061 
I5".58 


0.00 
-0.2 


0.00 
-0.9 


Right 
Ascension. 


h 
16 


m 
II 


8 

23.99 
24.27 

24.58 

24.91 

25.25 


28 
31 

33 
34 

35 


34 
32 

31 


25.60 

25.94 
26.26 

26.57 

26.86  ^l 
26 

27.12 

27.35 

27.54 
27.69 

27.81 


23 

19 

15 
12 

8 


27.89 

27.93 

27.93 

27.89 
27.81 


4 
o 

4 
8 

12 


27.69 

27.54 

27.37  ,„ 
27.18  ^9 

26.97 


15 
17 


26.75 
26.54 

26.34 
26.16 

26.01 

25.90 

25.83 
25.82 

25.87 
25.97 

26.12 
26.33 
26.59 


21 
22 

21 
20 
18 

15 
II 

7 
I 

5 
10 

15 

21 
26 


Declina- 
tion N. 


+34  4 


// 


27.8 
24.9 
22.3 
20.0 
18.2 

17.0 
16.4 
16.3 
16.8 
17.8 


29 
26 

23 
18 

12 

6 
I 

5 
10 

15 


19 
22 


19.3 
21.2 

23.4 

25.8  !1 

28.4 

31.0 
33.6 
36.0 
38.2 
40.2 

41.9 

43.3 
44.4 
45.0 
45.2 


26 
26 

26 

24 
22 

20 
17 

14 
II 

6 

2 
2 


6 
II 


45.0 

44.4 

43.3 
41.8  ^5 

40.0 


18 
22 


26 
28 

31 


37.8 
35-2 

32.4 
29.3  ^, 

26.1  3^ 
32 

22.9 

19.7  ^^ 

16.6  3' 


1.207   40.676 


25*.205  43'  24 


-0.02 
-0.2 


+0.02 
-0.9 
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APPARENT  PLACES  OP  STARS,  1913 


419 


FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


Mean  Solar 
Date. 


Jan.  0.9 
10.9 

20.8 

30.8 

Feb.   9.8 

19.8 

Mar.   1.7 

11.7 

21.7 

31.7 

Apr.  10.6 
20.6 
30.6 

May  10.5 
20.5 

30.5 
June  9.5 

19.4 

29.4 

July  9.4 

19.4 

293 
Aug.  8.3 

18.3 

28.2 

Sept.  7.2 
17.2 
27.2 

Oct.  7.1 
17.1 

27.1 

Nov,  6.1 

16.0 

26.0 

Dec.  6.0 

15.9 
259 
35-9 


t  Heroolii. 

Mag.  3.9 


Right 
Ascension. 


h 
16 


m 
17 


Seed,  Tan  d 
Mean  Place 


s 

6.13 

6.42 

6.76 

7.13 
7.51 

7.90 
8.29 
8.67 

903 
9.36 

965 
9.91 

10.12 
10.29 
10.41 

10.48 

10.50 

10.47 
10.39 

10.27 
10.10 

9.90 
9.67 
9.41 
9.14 

8.86 
8.58 

8.31 
8.07 
7.86 

7.69 

7.58 

7.53 

7.54 
7.62 

7-77 
7.98 
8.24 


29 

34 
37 
38 

39 

39 
38 
36 

33 
29 

26 
21 

17 
12 

7 

2 

3 
8 

12 
17 

20 

23 
26 

27 
28 

28 

27 

24 
21 

17 

II 

5 
I 

8 
15 

21 
26 


Declina- 
tion N. 


+46  30 


// 


55.1 

51.9 
49.1 

46.7 

44-9 

43.7 
43-1 
43.2 

43-9 
45-2 

47.0 
49.2 

51.7 
54-5 
57.5 


32 
28 

24 
18 

12 

6 
I 

7 

13 
18 

22 

25 
28 

30 
30 


29 


60.5 

^3-4  ,, 
66.1  ^7 

68.7  '^ 
71.0 


23 
19 


72.9 

74-5 
75.6 

76.3 
76.5 

76.2 

75-4 
74.1 

72.4 
70.3 

67.8 
64.9 
61.7 

58.3 
54.7 

47.6 
44.3 


16 
II 

7 

2 

3 

8 

13 

17 
21 

25 

29 
32 

34 
36 
36 

35 
33 


y  Hercnlif. 
Mag.  3.8 


Right 
Ascension. 


1.453 
7*-543 


+1.054 

72".II 


-0.03 
-0.2 


■K>.03 

-0.9 


h 
16 

s 

3.71 

3.97 
4.26 

4-57 
4.89 

5-21 

5.53 
5.83 
6.12 

6.39 

6.64 
6.86 

7.05 
7.22 

7.36 

7.46 
7.52 
7.55 
7.55 
7.51 

7-44 

7.33 
7.20 

7.05 
6.88 

6.71 

6.54 

6.37 
6.22 

6.10 

6.01 

5.97 
5.98 
6.04 

6.15 

6.31 
6.51 

6.75 


m 
18 


26 
29 

31 
32 

32 

32 
30 
29 
27 
25 

22 

19 

17 

14 
10 

6 

3 
o 

4 
7 

II 

13 
15 
17 
17 

17 

17 

15 
12 

9 

4 
I 

6 

II 

16 

20 
24 


Declina- 
tion N. 


+  19  21 


t» 


8.9'^ 

4.5'^ 
2.8^7 

13 

1-5 
0.7 

0.4 

0.5 
I.I 


8 

3 
I 

6 

10 


2.1 
3.4 

6.9 
8.9 

10.9 
12.9 
14.9 
16.7 
18.4 

19.9 
21. 1 
22.0 
22.6 
22.9 

22.9 
22.6 
22.0 
21.0 
19.7 


13 
16 

19 
20 

20 

20 
20 
18 

17 
15 

12 

9 
6 

3 
o 

3 
6 

10 

13 
16 


rf  ITrue  Xinorli. 
Mag.  5.0 


Right 
Ascension. 


h 
16 


m 
19 


s 
58.32 
58.88 

59.57 
60.37 

61.25 

62.18 
63.12 
64.04 
64.91 
65.70 

66.38 
66.94 
67.36 
67.63 

67.75 

67.71 
67.52 
67.19 
66.72 
66.13 

65.43 
64.63 

63.76 

62.84 

61.89 

60.93 
59.98 

59.07 
58.22 

57.45 


18.I 
16.2  '9 
14.0  " 

11.6^1 
26 
9.0 

27 

6.3 

I.O 


1.060       ■K>.35i 
4".894     24".  19 


-o.oi 
-0.2 


40.0I 

-0.9 
(Eph  13I 


56 
69 
80 
88 

93 

94 
92 
87 

79 
68 

56 

42 

27 
12 


19 
33 
47 
59 
70 

80 

87 
92 

95 
96 

95 

91 

85 

77 
66 


56.79  ^. 
56.26  53 

55.88  38 

55.66 

55.62 


22 


55.75 
56.05 

56.51 


4 
13 

30 
46 


Declina> 
tion  N. 


+75  56 


// 


63.4  ,, 
60.2  ^l 

57.4  '^ 
55.2 

53.6 


22 
16 
10 


52.6 

52.3 
52.7 
53.7 
55.3 


3 

4 
10 

16 

22 


26 
29 


57.5 
60.1 

63.0 

66.1  3' 

69.3  32 
32 

72.5 
75.6  ^' 

78.5  '^ 

81.2  ^^ 
83.6  ^^ 


85.5 
87.0 

88.0 

88.5 

88.5 

87.9 

86.8 
85.2 
83.2 
80.7 

77.8 
74.6 
71.2 

67.5 
63.7 

60.0 

56.4 
53.0 


19 

15 
10 

5 
o 

6 

II 
16 
20 

25 
29 

32 
34 
37 
38 

37 

36 
34 


y  Apodlf. 

Mag.  3.9 


Right 
Ascension. 


h 
16 

8 
57.00 
58.09 

59.32 
60.64 
62.02 


m 
19 

109 
123 
132 
138 
141 


140 


63.43 

64.83,,^ 
66.20  '37 

67.51  '^' 
68.74 


4.120       +3.997 
6i*.903     82".43 


-o.io 
-0.2 


40.II 

-0.9 


69.88 
70.90 
71.78 

72.51 
73.08 

73.47 
73.68 

73.70 

73.54 
73.21 

72.71 
72.06 
71.29 

70.43 
69.50 

68.55 
67.61 

66.73 
65.95 
65.30 

64.82 

64.55 
64.50 

64.67 
65.07 

65.70 
66.53 
67.53 


123 
114 

102 

88 

73 
57 
39 

21 

2 
16 

33 
50 

65 

77 
86 

93 
95 

94 
88 

78 
65 
48 

27 

5 

17 
40 

63 

83 
100 


Declina- 
tion S. 


-7842 


// 


7.9 

6.6^3 

5.8  « 
5.5 


3 

2 

6 
II 

15 


5.7 

6.3 

7.4 

8.9 

10.8  '9 
22 

13.0 

15.5 .; 

18.2  ^7 
29 
30 
31 

30 

29 
28 

25 
22 


21. 1 
24.1 

27.2 
30.2 

33.1 
35.9 
38.4 


18 


40.6 

43.8  '^ 

44.7 

45.1 


9 

4 
I 


45.0 
44.3 

43.1 
41.4 

39.2 

36.7 
34.0 

31. 1 

28.2  ^l 


7 
12 

17 
22 

25 

27 
29 


22.8 
20.4 
18.3 


24 
21 


^.107    -5.008 

64*.2i5  I3".33 


+0.12 


-0.14 


420 


APPARENT  PLACES  OF  STARS,  1913, 


FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


Mean  Solar 
Date. 


00  Herculis. 

Mag.  4.5 


Jan.  0.9 
10.9 
20.8 
30.8 

Feb.   9.8 

19.8 

Mar.   1.7 

11.7 

21.7 

31.7 

Apr.  10.6 
20.6 
30.6 

May  10.5 
20.5 

30.5 
June  9.5 

19.4 

29.4 

July   9.4 

19.4 

29-3 
Aug.  8.3 

18.3 

28.2 

Sept.  7.2 
17.2 
27.2 

Oct.  7.1 
17.1 

27.1 

Nov.  6.1 

16.0 

26.0 

Dec.   6.0 

159 
25.9 
35.9 


Seed,  Tan* 
Mean  Place 


D  V  a,  Dm  a 


Right 
Ascension. 


h 
16 


m 
21 


s 
22.61 

22.87 

2315 
23.45 
23.77 


26 
28 
30 

32 
32 


31 
30 
29 


24.09 
24.40 
24.70 

24.99  ,, 
25.26  ^7 

25 

25.51 

22 

^5-73  ,^ 

25.93    ^ 
26.10 '7 

26.24  ^^ 


26.35 
26.42 

26.46 

26.46 

26.43 

26.37 
26.28 
26.16 
26.02 
25.86 

25.69 

25.52 
25.36 
25.22 

25.11 

25.03 

24.99 
25.00 

25.06 
25.17 

25.33 
2553 
25.77 


II 

7 

4 
o 

3 
6 

9 
12 

16 
17 

17 
16 

14 

II 

8 

4 

I 

6 

II 

16 

20 

24 


Declina- 
tion N. 


+  14   13 


// 


46.7 

44.3 
42.1 

40.1 
38.4 

37.1 
36.3 
35.9 
35.9 
36.3 

37.1 
38.3 
39.7 
41.3 
43.0 

44.8 
46.6 
48.4 
50.0 
51.5 

52.8 

53.9 
54.8 

55.4 
55.7 

55.8 
55.6 
55.1 
54.3 
53.2 


24 
22 

20 

17 
13 

8 

4 
o 

4 
8 

12 

14 
16 

17 
18 

18 
18 
16 

15 
13 

II 

9 
6 

3 
I 

2 

5 
8 

II 
14 


17 

19 
21 


51.8 
50.1 
48.2 
46.1 

43.8  *3 
41.4 

38.9  '5 
36.5  '' 


1.032  40.254 

23*798     58".43 


-0.0 1 
-0.2 


40.0I 
-0.9 


Tf  Draconii. 
Mag.  2.9 


Right 
Ascension. 


h 
16 


m 
22 


8 
46.69 

47.04 

47.45 

47.91 
48.41 

48.93 
49.46 

49.97 

50.45 
50.90 

51.30 

51.63 
51.90 
52.10 
52.22 

52.27 
52.24 
52.14 
51.97 
51.73 


35 

41 
46 

50 

52 

53 

51 
48 

45 
40 

33 

27 
20 

12 

5 

3 
10 

17 
24 
30 


34 
39 


51.43 

51.09 
50.70 

50.28  ^^ 
49.84  ^^ 


49.38 

48.93 
48.50 

48.10 
47.75 


46 

45 

43 
40 

35 
30 


23 


47.45 
47.22 

47.08  '\ 

47.03  ^ 
47.06 


3 
13 


47.19 
47.41 
47.71 


22 
30 


Declina- 
tion N. 


-|-6i  42 


// 


20.9 

17.6  ^3 

14.7  ^' 
12.3 

10.5 


29 

24 
18 

II 


9.4 
8.9 

9.1 
1 0.0 

11.5 


5 

2 

9 

15 
20 


13.5 

15.9 
18.7 

21.8  3' 
32 


24 
28 


25.0 

28.2 

31.3 
34.3 
37.1 
39.5 

41.6 
43.2 

44.3 
45.0 
45.2 

44.8 
43.9 

42.5 
40.6 

38.3 


32 

31 
30 
28 

24 
21 

16 
II 

7 

2 

4 

9 

14 

19 

23 
28 


a  Scorpii. 
Mag.  1.2 


Right 
Ascension. 


32 

34 
36 


35.5 

32.3 
28.9 

25.3 
21.6^7 

38 

17.8 

I4.I 

10.6  35 


37 


2. no   +1.858 
48'.659  39".  2 1 


-0.04    40.05 
-0.2     -0.9 


h 
16 

s 
2.73 
3.03 
3.36 
3.70 
4.06 

4.42 
4.77 
5.II 
5.43 
5.74 

6.03 
6.29 

6.53 
6.74 

6.92 

7.07 
7.18 

7.25 
7.28 

7.28 

7.24 
7.16 

7.05 
6.91 

6.75 

6.59 
6.42 

6.26 

6.12 

6.02 

5.95 
5.93 
5.96 
6.05 
6.20 

6.40 
6.64 
6.92 


m 
24 


30 
33 
34 
36 
36 

35 
34 
32 

31 
29 

26 

24 
21 
18 

15 

II 

7 

3 
o 

4 

8 
II 

14 
16 

16 

17 
16 

14 
10 

7 

2 

3 

9 

15 
20 

24 
28 


Declina- 
tion S. 


-26  14 


ft 


27.0 

27.5 
28.2 

29.0 

29.9 

30.8 

31.7 
32.6 

33.4 
34.2 

34.9 
35.5 
36.1 

36.7 
37.2 

37.7 
38.1 

38.5 
38.8 

39.1 

39.3 
39.4 
39.5 
39.5 
39.3 

39.0 
38.6 
38.2 

37.7 
37.2 

36.7 
36.2 

35.8 

35.5 

35.4 

35.5 

35.7 
36.1 


5 

7 
8 

9 
9 

9 

9 
8 

8 
7 

6 
6 
6 

5 
5 

4 
4 
3 

3 

2 

I 
I 
o 

2 


4 
4 
5 
5 
5 

5 

4 

3 
I 

I 


(i  HercQlis. 
Mag.  2.8 


Right 
Ascensioin 


h 
16 


m 
26 


26 


s 
27.50 

27.76     . 
28.04  ^^ 

28.34  ^° 

28.66  32 
32 

28.98 

29.30  3^ 

29.61  3» 

29.91  3° 

30.19 


28 

25 


1. 115 
4'.226 


-0.493 

23".  10 


+0.01 
-0.2 


-0.01 
-a9 


30.44 
30.67 

30.87 

31.04 
31.18 

31.29 
31.36 
3 1. -39 
31.39 
31.35 

31.28 
31.18 

3105 
30.89 

30.72 

30.54 
30.36 
30.18 
30.02 
29.89 

29.80 

2975 
29.74 

29.78 

29.88 

30.03 
30.22 
30.46 


23 
20 

17 

14 
II 

7 

3 
o 

4 
7 

10 

13 
16 

17 
18 

18 
18 
16 

13 
9 

5 
I 

4 
10 

15 

19 
24 


Dediaa 
tionM. 


+21  40 


293 
26.7 

24.3 
22.2 

20.4 

19.0 
18.2 
17.9 
18.I 
18.7 

19.7 
21. 1 
22.8 
24.7 
26.8 

29.0 
3»-2 

33-3 
35-3 
37.1 

38.6 

39.9 
40.9 
41.6 
42.0 


26 

21 
18 


8 

3 
2 

6 

10 

14 

17 

19 
21 

22 

22 
21 
20 
18 

15 

n 
10 

7 

4 
0 


42.0 

^''  10 
40.1 

38.8  '^ 

^      17 

37.1 
35.1  ,, 
32.9,^ 
30.4 , 
27.8 


25.1 
22.3 

19-5 


2i 


1.076         40.397 

aS'.jaa    4a".39 


4001 

-0.9 


APPARENT  PLACES  OF  STARS,  1913. 
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FOR  THE  UPPER  TRANSIT  AT  WASHINGTON 


Mean  Solar 
Date. 


Jan.  0.9 
10.9 
20.9 
30.8 

Feb,   9.8 

19.8 

Mar.    1.7 

11.7 

21.7 

31-7 

Apr.  10.6 
20.6 
30.6 

May  10.6 
20.5 

30.5 
June  9.5 

19.4 

29.4 

July   9.4 

19.4 

29.3 
Aug.  8.3 

18.3 

28.3 

Sept,  7.2 
17.2 
27.2 

Oct.  7.1 
17.1 

27.1 

Nov.  6.1 

16.0 

26.0 

Dec.   6.0 

16.0 

259 
35-9 


A.  Ophiuchi. 

Mag.  3.8 


Right 
Ascension. 


h 
16 


m 
26 


Mean  Place 


s 
30.22 

3048  ll 

30.77     ^ 
31.08^' 

3139 

31 

31.70 
32.01 

3231   ._ 
32.60     ^ 

32.87 


31 
30 


27 
25 


33.12 

33.35 
33.56 

33.74 
33.89 

34.02 

34.11 

34.17 

34.19 
34.18 


23 

21 
18 

15 
13 

9 
6 

2 

I 

5 


8 
10 


34.13 

34.05 

33.95  ,, 
33.82  '3 

33.67  '^ 
15 

33.52 

33.36  '^ 

33.08  '^ 
32.98  '? 


32.91 
32.88 
32.90 
32.96 
3307 

33-23 
33.44 
33.69 


3 

2 

6 
II 
16 

21 
25 


Declina- 
tion N. 


+    2    10 


tf 


15.6 

13-7 
11.9 

10.2 
8.7 

7.5 
6.6 

6.0 

5.8 

5.9 

6.2 
6.8 

7-7 
8.7 
9.8 

i.o 
2.2 

3.4 
4.5 
5.6 

6.5 

7.3 
8.0 

8.5 
8.8 

9.0 

9.0 
8.8 
8.4 
7.8 

7.0 

5.9 
4.6 

3.2 
1.6 


19 
18 

17 

15 
12 

9 
6 

2 

I 

3 

6 

9 
10 

II 

12 

12 
12 
II 
II 

9 

8 

7 
5 

3 

2 

o 

2 

4 
6 

8 

II 

13 

14 
16 

18 


A  Draconii. 
Mag.  5.0 


Right 
Ascension. 


9.8 

6.0 '9 


1. 001 

3i*.459 


+0.038 
25".03 


0.00 
-0.2 


0.00 
-0.9 


h 
16 


m 
28 


s 
6.24 

6.64  ^^ 

7.13  "^^ 
770  ^^ 
8.32  ^' 


8.97 

9.63 
0.28 

0.90 

1.47 

1.97 

2.39 
2.72 

2.96 

3.10 

3.14 

3.07 
2.90 

2.64 

2.30 

1.88 

1.39 
0.84 

0.25 
9.63 

9.00 

8.38 

7.78 
7.22 

6.71 

6.27 

5.93 
569 
5.56 

5.55 


65 

66 

65 
62 

57 
50 

42 
33 
24 
14 
4 

7 

17 
26 

34 
42 

49 

55 

59 
62 

63 

62 
60 

56 
51 
44 

34 

24 

13 
I 

II 


22 


5.66 

5-88 
6.22  34 


Declina- 
tion N. 


+68  56 


ff 


64.6 
61.3 

58.4 
56.0 

54.2 

53.0 
52.5 
52.7 
53.6 

55.1 

57.1 
59.6 
62.4 

65.5 
68.7 

72.0 

75.2 
78.2 
81.0 

83.5 

85.6 
87.2 
88.4 
89.1 

89.3 


33 
29 
24 
18 

12 

5 

2 

9 

15 
20 

25 
28 

31 
32 

33 

32 
30 
28 

25 
21 

16 
12 

7 

2 

4 


88.9 
88.0    9 

86.6  '^ 

84.7  '^ 
82.4 


23 
28 


79.6 
76.5 
73.1 

69.5 
65.7 

61.9 
58.2 

54-7 


31 
34 
36 

38 
38 

37 
35 


2.784       +2.599 
8-.844     82".98 


-0.06         +0.07 
-0.2  -0.9 

(Bph  13] 


T  Scorpii. 
Mag.  2.9 


Right 
Ascenskm. 


h 
16 


m 
30 


8 
26.28 

26.58  3^ 

26.91  33 

27.26  35 

27.62  36 
^         36 

27.98 

28.33  35 

28.68  35 

29.02  34 

29.34 

29.63 
29.90 

30.15 
30.37 
30.56 

30.72 
30.84 

30.92 
30.96 
30.96 

30.92 
30.84 

30.73 
30.59 
30.43 

30.26 
30.09 

29.93 
29.79 

29.68 

29.60 

29.57 
29.60 

29.69 

29.83 


32 
29 

27 

25 
22 

«9 
16 

12 
8 

4 
o 

4 

8 
II 

14 
16 

17 

17 
16 

14 
II 

8 

3 

3 

9 

14 

19 
30.02 

30.26  ^^ 
30.54 


Declina- 
tion S. 


-28      2 


// 


14.9 

15.3 
15.8 
16.5 

17.3 

18.I 
18.9 
19.8 
20.6 
21.4 

22.1 
22.8 

23.4 
24.0 

24.6 

25.2 

25.7 
26.2 

26.6 

27.0 

27.3 

27.5 
27.6 

27.7 

27.6 

27.4 
27.0 
26.5 
26.0 

25.4 

24.8 
24.2 

23.7 
23.3 
23.1 

23.0 
23.1 
23.4 


4 

5 

7 
8 

8 

8 

9 
8 

8 

7 

7 
6 

6 

6 

6 

5 
5 
4 
4 
3 

2 
I 
I 
I 

2 

4 

5 

5 
6 

6 

6 

5 

4 

2 

I 

I 
3 


1. 133 
27^.824 


-0-533 
1 1  ".01 


+0.01 
-0.2 


-0.01 
-0.9 


ff  Heroulli. 
Mag.  4.2 


Right 
Ascension. 


h 
16 


m 
31 


8 
16.44 
16.71 
17.02 

17.36 
17.72 


27 

31 

34 
36 

37 


18.09 
18.46 
18.83 
19.18  35 

19.50  *^ 


37 
37 


29 

26 
22 
18 

14 
9 

5 
o 


19.79 
20.05 
20.27 
20.45 
20.59 

20.68 
20.73 
20.73     ^ 
20.68    5 

20.59    ^ 
13 

20.46 
20.29 
20.08 

9.85 
9.60 


17 
21 

23 

25 

26 


9.34 
9.08 

8.83 

8.60^3 

8^^  20 
.40 

8.24 

8.13 

8.07 
8.07 

8.13 
8.26 

8.45 

8.69 


26 
25 


16 

II 
6 
o 
6 

13 

19 
24 


Declina- 
tion N. 


+42  36 


// 


40.9  __ 
37.8  3' 

34.9 
32.4 
30.5 


29 
25 
19 
13 


29.2 
28.4 
28.3 
28.8 
29.9 

31.5 

33-6 
36.0 

38.7 
41.5 

44.4 
47.3 
50.1 

52.7 
55.0 


8 
I 

5 
II 

16 

21 

24 

27 
28 

29 

29 
28 

26 

23 
20 


17 


57.0 

58.7 
60.0 '3 

60.8  ^ 
61.2 


61. 1 
60.6 
59-6 
58.1 
56.2 

53.9 
51.2 
48.2 

45.0 
41.6 

38.1 

34.7 
31.4 


4 

I 

5 
10 

15 
19 
23 

27 
30 
32 
34 
35 

34 
33 


1-359   +0.920 
I7-.882  56".94 


-0.0a 


+ao2 
-0% 
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APPARENT  PLACES  OF  STARS,  1913 


FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


Mean  Solar 
Date. 


Jan.  0.9 
10.9 
20.9 

30.8 

Feb.    9.8 

19.8 

Mar.    1.7 

11.7 

21.7 

317 

Apr.  10.6 
20.6 
30.6 

May  10.6 
20.5 

30.5 
June  9.5 

19.4 

29.4 

July    9.4 

19.4 

29.3 
Aug.  8.3 

18.3 

28.3 

Sept.  7.2 
17.2 
27.2 

Oct.  7.1 
17.1 

27.1 

Nov.  6.1 

16.0 

26.0 

Dec.    6.0 

16.0 

25.9 
35-9 


Sec  6,  Tan  8 
Mean  Place 


D'^  a,  Dm  a 


C  Ophiuclii. 

Mag.  2.7 


Right 
Ascension. 


h 
16 


m 


32 


27 
31 


s 
20.66 

20.93 

21.23 

21.86  3^ 

32 

22.18 

22.50  ^ 
22.81    ^' 
23.11    '^^ 


23.40 

23.67 
23.91 

24.13 
24.33 
24.50 

24.64 

24.74 
24.81 

24.85 
24.85 

24.81 
24.74 
24.64 

24.52 
24.38 

24.23 
24.07 

23.92 

23.79 
23.69 

23.62 

23.59 
23.61 

23.68 

23.80 

23.97 
24.18 

24.43 


29 
27 

24 
22 

20 

17 
14 

10 

7 

4 
o 

4 

7 
10 

12 

14 

15 

16 

15 

13 
10 

7 

3 

2 

7 
12 

17 

21 

25 


Declina- 
tion S. 


-10  23 


// 


37.1 
38.4 

39-7 
41.0 

42.2 

43.2 
44.0 

44.7 
45.2 

45.5 

45.6 
45.5 
45.3 
44.9 
44.5 

44.0 

43.5 
42.9 

42.4 

41.9 

41.4 
41.0 
40.7 
40.4 
40.1 

39-9 

39.7 
39.6 
39.6 
39.7 

39.9 

40.3 
40.8 

41.5 
42.4 


13 

13 

13 
12 

10 

8 

7 

5 

3 
I 

I 

2 

4 
4 
5 

5 
6 

5 
5 
5 

4 
3 
3 

3 

2 


I 
o 
I 

2 

4 
5 

7 

9 
10 


II 


43.4 
44.5 
45.8  '^ 


1.017 
2i*.99i 


-0.183 
29".88 


0.00 
-0.1 


0.00 
-0.9 


24  Scorpii. 
Mag.  5.0 


Right 
Ascension. 


m 


16     36 


30.94 
31.22 

31-52 
31-84 
32.17 

32.51 
32.84 

33-16 
33.47 

33-77 

34-05 
34.31 
34-54 
34.75 
34.93 

35.08 
35.20 
35.28 
35.32 
35.33 


28 

30 
32 

33 
34 

33 
32 

31 

30 
28 

26 

23 
21 

18 
15 

12 
8 

4 
I 

3 


35.30 
35.23 

35.13 
35.00 
34.86  '4 


7 
10 

13 


34.71 
34.55 
34.39 
34.25 
34.14 

34.07 

34.04 
34.06 

34.13 
34.25 

34.42 

34.64 
34.90 


15 

16 
16 

14 
II 

7 

3 

2 

7 
12 

17 

22 
26 


Declina- 
tion S. 


17  34 


// 


34.3 
35-2 
36.2 

37-2 
38.2  ^^ 


9 
10 

10 


39.1 

39.9 
40.6 

41.2 

41.7 

42.0 
42.2 

42.3 
42.3 
42.3 

42.2 
42.1 
41.9 
41.8 
41.6 

41.5 
41.4 

41.2 

41.0 

40.8 

40.6 

40.3 
40.1 

39.9 
39.7 

39.6 
39.6 

39-7 
40.0 

40.4 

40.9 
41.6 
42.4 


9 

8 

7 
6 

5 
3 

2 
I 
o 
o 


2 
2 
2 
2 

3 

2 

2 
2 
I 

o 
I 

3 
4 
5 

7 
8 


1.049       -0.317 
32'.353     28".27 


+0.01 
-0.1 


-0.0 1 
-0.9 


C  HercnliB. 
Mag.  3.0 


Right 
Ascension. 


h 
16 


m 

37 


25 


5904 

59.29  ,8 

59-57  ,, 
59-88  3' 

60.21  ^"^ 

33 
60.54 

60.87  ^^ 
61.20  ^^ 
61.52  3^ 
61.81  ^9 

27 
62.08 

62.33 

62.55 
62.73 

62.88  '5 
II 

62.99 

63.06 

63.09 

63.07 
63.02 


25 
22 

18 


62.93 
62.81 
62.65 
62.47 
62.27 

62.06 
61.84 
61.63 
61.44 
61.28 

61.15 
61.06  ^ 
61.02  4 
61.04 
61. II 


12 
16 
18 
20 
21 

22 

21 

19 
16 

13 


61.24 
61.42 
61.64 


7 
13 

18 
22 


Declina- 
tion N. 


+31  45 


// 


20.9 

18.0  ^9 

15-3  '' 
13.0 

11. 1 


23 
19 
14 


9.7 
8.9 

8.6 

8.9 
9.7 


8 

3 

3 
8 

13 


II.O 
12.8 
14.9 

17.3 


18 
21 

24 


22.4 
25.0 

27.5 

29.9 
32.0 

33.9 
35.5 
36.7 
37.6 
38.1 

38.2 

37.9 
37.2 
36.0 

34.4 


26 

25 

24 

21 

19 

16 
12 

9 

5 

I 

3 
7 

13 
16 

19 


23 
26 

38 


32.5 
30.2 

27.6 

24.8 

21.8  3^ 

31 
18.7 

15.6^' 


12.5 


31 


1. 176      ■fo.619 
60-.373     35".38 


-0.02 
-0.1 


40.0I 
-0.9 


a  TrlAng.  Anst. 
Mag.  1.9 


Right 


h 
16 


m 

39 


s 

22.47 
23.08 

23.76 
24.50 
25.28 


61 

68 

74 
78 
80 


26.08 
26.88  ^ 
27.67 
28.43 
29.16 


79 
76 

73 
68 


29.84 

30.46 
31.02 

3150 
31.90 

32.21 
32^2 
32.53 
32.54 
32.45 

32.26 

31.99 
31.64 
31.22 

30.76 

30.27 
29.78 
29.31 
28.89 

28.53 


62 

56 

48 
40 

31 

21 

II 

I 

9 
19 

27 
35 
42 
46 
49 

49 
47 
42 
36 
36 


28.27 
28.11 
28.07 
28.16    9 

28.37  " 
28.71 


16 

4 


34 


29.17 
29.72 


46 
55 


DecUiia- 
tiooSL 


-68  5J 


It 


85 

6.9 

5-7 
4.9 
4.5 

4.5 

4-9 

5-7 
6.9 

8.4 

10.2 
12.2 

14-4 
16.8 

19.4 

22.0 
24.6 
27.2 

29.7 
32.0 

34.0 

35.7 

37-1 
38.0 

38.5 

38.5 
38.0 

37.1 


16 

la 

8 

4 
0 

4 
8 

13 

15 
18 

20 
23 

24 
36 

26 

26 
26 

n 

n 
20 

17 
14 
9 

5 

0 

5 

9 


35.7 ;! 
33.9 ,, 

^^•4  25 
21.94 

19.5 
>7-3  ,8 
15.5 


77 


2.774 
26^.463 


-a.588 


k// 


9'.73 


+ao6 


-ao6 
-0.9 
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FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


Mean  Solar 
Dtte. 


Jan.  0.9 
10.9 
20.9 

30.8 

Feb.   9.8 

19.8 

Mar.    1.8 

11.7 

21.7 

317 

Apr.  10.6 
20.6 
30.6 

May  10.6 
20.5 

30.5 
June  9.5 

29.4 
Jtily   9.4 

19.4 

29-3 
Aug.  8.3 

18.3 

28.3 

Sept.  7.2 
17.2 
27.2 

Oct  7.2 
17. 1 

27.1 

Nov.  6.1 

16.0 

26.0 

Dec.   6.0 

16.0 

25-9 

35-9 


Stcd,TsaiS 
Mean  Place 


fj  Hezonlli. 
Mag.  3.6 


I  Oroombridge  2877. 

Mag  4.9 


Right 
Asoenskm. 


h 
16 


m 

39 


53-33  ^^ 

53-59  ,^ 
53.88  \l 

54.20  ^ 
54.54  5^ 

54.89 

55.25  ^ 
55.60  35 

55.94  l\ 

56.26  32 
29 

56.55 
56.81 

57.04 
57.23 
57.38 


26 

23 

15 
10 


57.48 

57.54 
57.56 

57.53 
57.46 

57.35 
57.20 

57.02 

56.81 

56.58 

56.34 
56.09 
55.85 
55.63 
55.44 

55.29 
55.18 

55.12 

55.12 

55.18 

55.30 

55.47 
55.70 


3 

7 
II 

15 
18 

21 

23 
24 

25 

24 
22 

19 
15 

II 
6 
o 
6 

12 

17 
23 


Declina- 
tion N. 


+39  4 

58.2 

55.1 
52.3 
49.8  '5 

47.8 


31 
28 


464 

45.6 

45-3 

45.7 
46.7 

48.2 

50.1 

52.4 
55.0 

57.7 

60.5 

63.3 
66.1 

68.7 

71.0 


20 
14 


8 

3 

4 
10 

15 

19 

23 
26 

27 

28 

28 
28 
26 

23 
21 


73.1 
74.8  '' 
76.1  ^3 

77.0  \ 

77-5  I 


77-5 
77.1 

76.2 

74.9 
73.2 


4 

9 

13 

17 

21 


71. 1 
68.6  ^5 
65.8  ^« 
62.7 

59.4 


56.0 

52.7 
49.4 


31 
33 
34 


33 
33 


1.288 
54*.76i 


+0.812 
73".57 


-0.02 
-0.1 


+0.02 
-0.9 


Right 
Ascension. 


h 
16 


m 

43 


36!86 

37.15 
3750 

3790 
38.33 

38.78 

3925 

39-71 

40.15 
40.56 

40.94 
41.27 

41.55 
41.77 
41.93 

42.02 
42.05 
42.01 
41.91 

41.75 


29 

35 
40 

43 
45 

47 
46 

44 
41 
38 

33 
28 

22 

16 

9 

3 

4 
10 

16 

22 


41.53  .. 
41.26  ^7 

40.95  l\ 
40.60  '^^ 
40.23  37 


39.85 
39.46 
39.08 

38.72 
38.40 

38.13 
37.92 

37.77 
37.70 

37.71 

37.80 

37.97 
38.22 


38 

39 
38 
36 
32 
27 

21 
15 

7 
I 

9 

17 
25 


Declina- 
tion N. 


+56  55 


56.6 
53-2 
50.1 
47.5 
45-5 

44.1 

43-3 
43-2 
43.8 
45.0 


34 

31 
26 

20 
14 

8 

I 

6 

12 

18 


23 


46.8 

^^•^   ., 
51.8^7 

54.7  '^ 

57.8  3^ 
32 

61.0 

64.2 

67.3 
70.2 

72.8 


32 
31 

29 
26 

23 


75.1 
77.0 

78.4 
79.4 
79.9 

79.9 

79.3 
78.2 

76.7 
74.7 

72.2 

69.3  ,, 
66.1  32 
62.7  34 

59.1  ^' 
37 

55.4 


19 

14 
10 

5 
o 

6 
II 

15 
20 

25 
29 


51.7 
48.1 


37 
36 


1-833       +1.536 
38*.797 


73".47 


-0.04         +0.03 
-0.1  -0.9 

(Bph  X3l 


€  Soorpii. 
Mag.  2.4 


Right       ,    Dedina- 
Ascension.        tion  S. 


h 
16 


m 


44     -34    8 


s 

29.81 

30.12 
30.46 
30.82 

31-19 

31.57 
31.95 
32.32 

32.68 

33.02 

33.34 
3364 
33.92 

34.17 
34.38 

34.55 
34.69 

34-79 

34.85 
34.86 

34.83 
34.75 
34.63 
34.48 

34.31 

34.13 
33.94 
3376 
33.60 

33.47 

33.37 
33.32 

33.33 
33.40 

33.53 

33.72 
33.96 
34.24 


31 
34 
36 

37 
38 

38 

37 
36 

34 
32 

30 
28 

25 
21 

17 

14 
10 

6 


8 
12 

15 

17 
18 

19 
18 

16 

13 
10 

5 
I 

7 
13 
19 

24 
28 


4.3 

4-3 

4.5 
4.8 

5.3 

5.9 
6.6 

7.3 
8.1 

8.9 


19.7 
20.6 

21.5 
22.3 

23.1 

24.0 
24.8 
25.6 
26.4 
27.1 

27.8 
28.3 
28.7 
28.9 
28.9 

28.8 
28.5 
28.0 

27.3 
26.6 

25.8 
24.9 
24.1 

23.4 
22.7 

22.2 
21.9 
21.7 


3 

5 
6 

7 

7 
8 

8 

8 

9 

9 
8 

8 
9 

8 
8 
8 

7 
7 

5 

4 

2 

o 

I 

3 

5 

7 

7 
8 

9 
8 

7 
7 
5 

3 

2 


1.208 
3 1  ■•509 


-0.678 
io".77 


40. 02 
-0.1 


-o.oi 
-0.9 


48  Heroulis. 
Mag.  6.4 


Right 
Ascension. 


h 
16 

5.87 

6. 1 1 
6.38 
6.67 

6.97 

7.28 

7.59 
7.90 
8.20 
8.48 

8.74 
8.98 

9.20 

9.40 

956 

9.69 
9.79 
9.85 
9.88 
9.87 

9.82 

9.74 
9.63 
9.50 

9.34 

9.17 

8.99 
8.82 

8.66 
8.53 

8.43 

8.37 
8.36 

8.39 
8.47 

8.60 
8.77 
8.99 


m 


48 


24 
27 
29 
30 
31 

31 

31 

30 
28 

26 

24 
22 

20 

16 

13 
10 

6 

3 
I 

5 

8 
II 

13 
16 

17 

18 

17 
16 

13 
10 


3 
8 

13 

17 
22 


Declina- 
tion N. 


+  15  6 


58.0 
55.6 

53-4 
51.4 
49.7 

48.3 

47.4 
46.9 

46.9 
47.3 

48.1 

49.3 
50.7 
52.4 
54-3 

56.2 

58.1 
60.0 
61.8 

63.5 

65.0 

66.3 

67.3 
68.1 

68.6 

68.8 
68.7 
68.3 
67.6 
66.6 

65.3 
63.8 

62.0 

59.9 
57.6 

55.2 
52.7 
50.3 


24 
22 

20 

17 

14 

9 

5 
o 

4 
8 


4 
7 
9 
9 

9 

9 
8 

7 

5 

3 
o 

8 

5 

2 


4 

7 
10 

13 

15 
18 
21 

23 
24 

25 
24 


1.036   +0.270 
7«.i62  69^.85 


-0.01 


+0.01 
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AITARENT  PLACES  OF  STABS,  1913. 


FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


Mean  Solur 
Date. 


Jan.  0.9 
10.9 
20.9 
30.8 

Feb.    9.8 

19.8 

Mar.    1.8 

11.7 

21.7 

317 

Apr.  10.7 
20.6 
30.6 

May  10.6 
20.5 

30.5 
June  9.5 

19.5 
29.4 

July   9.4 

19.4 
29.4 
Aug.  8.3 
18.3 
28.3 

Sept.  7.2 
17.2 
27.2 

Oct.  7.2 
17.1 

27.1 

Nov.  6.1 

16.1 

26.0 

Dec.    6.0 

16.0 

25-9 
35-9 

Sec  6,  Tan  S 
Mean  Place 


€^  Ar«. 
Mag.  4.2 


D'^  a,  Dw  a 


Right 
Ascension. 


h 
16 


m 


52 


s 
36.26 

36.65 

37.08 

37.55 
38.04 

38.54 
3904 

39.54 
40.03 

40.50 

40.94 

41.35 
41.72 

42.05 
42.34 

42.58 
42.76 
42.89 

42.95 
42.95 

42.89 
42.77 
42.60 

42.39 
42.15 

41.88 
41.60 

41.33 
41.09 

40.89 

40.74 
40.65 
40.64 
40.70 
40.84 

41.06 

41.35 
41.71 


39 
43 
47 
49 
50 

50 
50 
49 
47 
44 

41 

37 

33 
29 

24 

18 

13 
6 

o 

6 

12 

17 
21 

24 
27 

28 

27 

24 
20 

15 

9 

I 

6 

14 
22 

29 
36 


Declina- 
tion S. 


-53 


// 


42.3 

41-3 

40.5 
40.0 

39.8 

39-9 

40.3 
40.9 

41.8 

42.9 


10 
8 

5 

2 

I 

4 
6 

9 
II 

12 


fc  Ophiuclii. 
Mag.  3.4 


44.1 

45-5 
47.1 

48.8  [I 

50.6 

52.4 

54.3 
56.1 

57.9 
59.5 

61.0 
62.3 

63-3 
64.0 

64.4 

64.5 
64.2 

63.5 
62.5 

61.2 

59-7 
58.0 

56.2 

54.4 
52.6 

50.9 

49-4 
48.2 


14 
16 


18 
18 

19 
18 

18 

16 

15 

13 
10 

7 

4 
I 


1.663   -1.329 
38«.664  4o".72 


+0.03 
-0.1 


-0.03 
-i.o 


Right 
Ascension. 


h 
16 


tn 

53 


8 
31.66 

3189 

32.15 
32.44 
32.74 


23 
26 

29 

30 
31 


31 


33.05 
3336    ^^ 

33.66  3° 

20 

33.95     ^ 

34.23 


28 
27 


34.50 

34.75 
34.98 
35.18 

35.35 

35-49 
35.60 

35.67 
35.70 
35-70 

35.67 
3560 

35.50 

35.37 
35.22 

35.06 

34.89 
34.72 

34.57 
34.44 

34-34    , 
34.28    ^ 

34.27    . 
34-30    I 

34.38  ^i 

34-51 
34.68  '7 

34.90 


25 

23 
20 

17 
14 

II 

7 

3 
o 

3 

7 
10 

13 

15 
16 

17 

17 

15 

13 
10 


Declina- 
tion N. 


+  9  30 


// 


23.4 
21.3 
19.2 

17-3 
15-7 

14.4 

13.5 
13-0 
12.9 
13.2 

13.9 
14.8 

16.0 

17.4 

19.0 

20.7 
22.4 
24.0 
25.6 
27.1 

28.4 

29-5 

30.5 
31-2 

31.7 

31-9 

31.9 
31.6 

31-1 
30.3 


21 
21 

19 
16 

13 

9 

5 
I 

3 

7 

9 
12 

14 
16 

17 

17 
16 

16 

15 
13 

II 
10 

7 

5 
2 

o 

3 

5 
8 

10 


30  Ophiuchl. 
Mag,  5.0 


22 


29.3 
28.0  '3 

26.5  '5 

24-7 
22.7 

20.6 
18.4 
16.3 


18 
20 
21 

22 
21 


Right 
Ascension. 


h 
16 


m 
56 


25 
27 


s 
27.00 

27-25 
27-52  ^^ 
27.81   ^9 

28.11  30 

31 

28.42 

28.74 

29.05 
29.35 
29.63 


32 
31 

30 
28 

27 


29.90 
30.16 

30.40 
30.61 

30.79 

30.95 

3107 
31.16 

31-21 

31-23 


26 

24 
21 

18 

16 

12 

9 

5 

2 

2 


31.21 

31.15 
31.06 

30.94  ,, 
30.80  '^ 


6 

9 
12 


30.65 

30.49 

30.33 
30.19 

30.07 

29.98 

29.93 

29.93 
29.97 

30.06 

30.20 

30.38 
30.61 


15 

16 
16 

14 
12 

9 

5 
o 

4 

9 

14 

18 
23 


Declina- 
tion S. 


-45 


ft 


43-2 
44-8 
46.3 
47.7 
48.9 

49-9 
50.7 
51-3 
51-6 
51-6 

51-4 
51.0 

50.4 
49-6 

48.7 

47.8 

46.8 

45.8 

44-9 
44.1 

43.4 
42.7 

42.1 

41.6 

41-3 

41. 1 
41.0 
41.0 
41.2 

41.5 

42.0 

42.7 
43-5 
44.5 
45.7 

47.0 
48.4 

49.9 


16 

15 

14 
12 

10 

8 
6 

3 
o 

2 

4 
6 

8 

9 
9 

10 
10 

9 
8 

7 

7 
6 

5 

3 

2 

I 
o 

2 

3 
5 

7 
8 

10 

12 

13 

14 
»5 


€  Hercnlis. 
Mag.  3.9 


Right 
Ascenskm. 


h 
16 


m 

56 


s 
56.21 

56.44 
56.71 
57-01 
57.32 


23 
27 
30 
31 
32 


57-64 

57-97 
58.30 
58.62  32 

58.93  ^' 


33 
33 


29 

26 
23 


20 


59.22 
59.48 
59-71 

59.91   .. 
60.08  *7 
13 
60.21 
60.30 

60.35 
60.36 

60.33 


II 


60.25 
60.14 
60.00  ^* 

59.83  '^ 
59.63 


20 
21 


22 
21 
20 


1. 014       +0.167 
32".962     34".34 


0.00  0.00 

-0.1  -i.o 


1.003 
28-.348 


-0.072 
34".36 


59.42 
59.20 

58.99 

58.79  _. 

58.62  *7 

14 

58.48 
5838 
58.32 
58.32 
58.37 

58.48 
58.64 
58.84 


10 
6 
o 

5 
II 

16 
20 


Dedint' 
tionK. 


+3^    2 


rr 


60.2 

57-2 

54-4 
52.0 

50.0 

48.5 
47.6 

47.2 

47.3 
48.0 

49.2 
50.9 
52.9 
55.2 
57-7 

60.3 
62.9 

65.5 
68.0 

70.2 

72.2 

73.9 

75-3 
76.4 

77'^ 

77.4 
77.2 

76.6 

75-6 
74.2 

72.4 

62.3 ; 

59.2  , 
56.1  ^ 


30 
28 

24 
20 

15 


9 
4 
I 

7 
2 

7 
20 

3 

5 
6 

6 
6 

5 

2 

20 

7 

4 
I 

7 
3 

2 

6 

10 

14 

18 

21 


53.0 


3 


0.00 
-0.1 


0.00 
-1.0 


1. 167       40.602 
57».627    73".97 


>.02 


40.01 
-1-0 


APPARENT  PLACES  OF  STARS,  1913 
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FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


d  Heroulis. 

Tf  OpMachi. 

tj  Scorpii. 

C  Draconis. 

Kean  Solar 

Mag. 

5-3 

Mag. 

2.6 

Mag.  3.4 

Mag. 

3-2 

Date. 

Right 

Declina- 

Riglit 

Declina- 

Right      1    Dedina-  | 

Right 

Declina- 

Aacensicm. 

tion  N. 

Ascension, 
h      m 

tion  S. 

Ascension,  j     tion  S 

« 

« 

Ascension, 
h     m 

tion  N. 

h      m 

0       / 

0       f 

h      m               0 

/ 

0          r 

16  58 

+33  41 

'7    5 

-15  37 

17     5 

-43 

7 

17    8 

+6548 

f  0 

Jan.    0.9 

8 

22.11 

22.7 

s 

21-75 

12. 1 

s 

53-17 

35.9 

^ 

29- « 8 

62.1 

10.9 

22.34  11 

'9-7  ^8 

22.00  ^ 

-^  0 

13.0  9 

53-49  \. 

35.3 

6 

29.46  ^» 

58-6  ^^ 

20.9 

22.61  ^7 

10.9 

22.28  ** 

13-9  ^ 

53-85  ^J 

34.8 

5 

29.83  37 

55-4  ^^ 

30.9 

22.91  ^° 

14-4  \\ 

22.58  3° 

14.8^ 

54-23  I, 

34-5 

3 

30.28  ^5 

52-6 :« 

Feb.    9.8 

23.23  11 

12.3  ^ 

22.90  ^^ 

15.6  ° 

5464  \\ 

34.5 

0 

30.79  ^' 

50.4 

33 

15 

32 

8 

42 

2 

55 

17 

19.8 

23-56 

10.8 

23-22 

16.4 

5506 

34.7 

31-34    „ 

48.7 

Mar.    1.8 

23.90  ^4 

9-9    ' 

23-55  W 

17.I    7 

55-48  J^ 

35.0 

3 

31.92  ^ 
32.50  58 

47-7 

11.7 

24.23  ^3 

9-5    \ 

23.87  3^ 

17.6  5 

5590* 

35.5 

5 

6 
0 

47-4   : 

21.7 

24.56  \] 

9-7 

24.19  ^ 

18.0  ^ 

563 1  1' 

36.1 

33-07  " 

47-8    4 

31-7 

24-87  i\ 

10.4    I 

24-50  ^' 

18.3  3 

56.71  t° 

36.9 

0 

33-62  55 

48.8  '^ 

29 

12 

»9 

I 

38 

9 

50 

16 

Apr.  10.7 

25.16 

11.6 

24-79  „ 

18.4 

57-09 
57-45  ^, 

37.8  , 

34- '2  ^^ 

5°-4  „ 

20.6 

2543  J 

13.3  \\ 

25.06  w 

18.3     ^ 

38.8  ' 

[O 

34-56  44 

52-6  I' 

30.6 

25.67  J^ 

'5-4    ! 

25-31  * 

I8.I      ^ 

57-78  ^3 

39.9  \ 

[  I 

34-94  ^° 

55-2  \l 

May  10.6 

25.87    ° 

'7«    : 

25-54  ,^ 

^79  ^ 

58-08  f 

41.0 

[  I 

35-25  f. 

58.1  '9 

20.6 

26.04  ^ 

25-75  '! 

17.6  3 

42.2  ^ 

[2 

35-47  " 

6i.2  3' 

13 

27 

18 

3 

23 

[2 

«3 

33 

30.5 

26.17     ^ 

*3-^  „ 

25.93    ,, 

17.3  , 

5857  ,« 

43.4  , 

35-60 

64-5  „ 

June  9.5 

26.26    ^ 

25-8  ^^ 

26.07    ^ 

17.0  ^ 

58.75  ! 

44.7 

13 

35-64    \ 

67.8  \\ 

195 

26.31     ^ 

26.17  ^! 

16.73 

58.88  '3 

46.0 

13 

35-60    4 

71.1  33 

29.4 

26.31  ° 

26.24  ' 

16.43 

58.96  ; 

47.2  \ 

r2 

35-47  ,t '  74-2  3' 

July   9.4 

26.27  g 

33-4  :^ 

26.27  3 
I 

16.I   3 
3 

58.99  \ 

48.4  J 

[2 

[I 

35-25  ^^    77-0  ^» 

30                         26 

19.4 

26.19  „ 

35.5     ^„ 

26.26 

15.8 

5897  , 

49.5  , 

34.95  _  ;  79-6    _ 

29.4 

26.07 

37-3    ' 

26.21  ^ 

15.6  ^ 

58-90  ,^ 

50.5 

[O 

0 

34.58  37 

81.8  " 

Aug.  8.3 

25-92 '' 

'5-74  '1 

38.7  ^ 

26.13 ,, 

15.4  , 

58.78 " 

51-3 

8 
6 

34-15  :^ 

83-5  \l 

18.3 

39.8  " 

26.02 " 

15.2 

58.62  \i  51-9 

33.67 1! 

84.8  '3 

28.3 

=^5-54  Z 

40.5    , 

25.88  '\ 

15.0 

58-43 ,  52.2 

3 

33.15  ^: 

85-6     « 

22 

3 

16 

I 

21 

I 

54 

3 

Sept.  7.3 

25-32 

40.8 

2572  , 
25-56  J 

H.9  , 

58-22 

52.3 

32-^^  ,6 
32.05  5^ 

85.9     , 

17.2 

25-09  J: 

40.6     ^ 
40.0 

14.7 

58.00       " 

52.1 

2 

85-7     I 

27.2 

24-87  \\ 

25.40 

14.6  ' 

57.79        \' 

51.7 

4 

mm 

31.50^^ 

84-9 .! 

Oct.    7.2 

24.66 '' 
24-48  \\ 

390  ° 

25.25  ,^ 

14-5 ; 

57.59              ^ 

510 

1 

30.97  53    83.6  \i 

17. 1 

37-5  ^ 

25.13 

14.4 

57.42         \l 

50.1 

9 

3048  49 

81.8 '° 

»5 

18 

9 

0 

13 

] 

[I 

44 

22 

27.1 

24-33  , , 

35-7  „ 

25.04  . 

14.4 

57.29                „ 
57.21                 \ 

49.0  ^ 

30.04      !  79.6  „ 

Nov.  6.1 

24.22 

22 
33.5    ^^ 

24.98  ^ 

14.5 , 

47.8 

[2 
r  1 

29.67  ^7 

76.9  ^^ 

16.1 

24.16    ° 

28.1  "^ 

24.97  ' 

14.7 1 

57.19                ^ 

46.5 

13 

29.39  ,^ 

73-9  ^° 

26.0 

24-15 

25.01  "* 

15.0  ^ 

57.24        , 

45.2 

^3 

29.20    ^ 

70- 5  •'1 

Dec.    6.0 

24.20    ' 

25.1 3° 

25.11  '^ 

15.4  \ 

I    I 
57.35         ' 

44.0  ^ 

[2 

29.11     9 

66.9  3^ 

10 

31 

14 

6 

18 

[I 

I               37 

16.0 

24-30 

22.0 

25.25  „ 

16.0 

57.53         _      . 

42.9 

29.12 

63.2 

26.0 

^^-^  ,„ 

18.8  3^ 

25.43  \\ 

16.7  J 

57-77    "l 

41.9 

[O 

2924  " 

59-5  ^! 

35.9 

24-65  '° 

15.73^ 

25.66  ^3 
1.038 

17.5 « 

-0.280 

58.06  '9 

41.0 

9 

29.46  " 

55.9  ^* 

Sec  S,  Tan  S 

1.202             -fO.667 

1.370 

-0.93 

.7 

2.441       +2.227 

Mean  Place 

23"-568     36".  79 

23*.200 

4".72 

55'.«50    32".22 

■ 

3i".967    78".04 

DV  a.  Dm  a 

-0.02         +0.01 

+0.01 

0.00 

+0.02           -O.OI 

-0.06        +0.03 

T>^d,VmS 

-0.1 

-1.0 

-O.I 

-1.0 

-0.1 

-i.o 

-o.\ 

-\.<5i 

fE0h  13I 


426 


APPARENT  PLACES  OF  STABS,  1913- 


FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


Mean  Solar 
Date. 


Jan.  0.9 
10.9 
20.9 

30.9 
Feb.    9.8 

19.8 

Mar.    1.8 

11.7 

21.7 

31.7 

Apr.  10.7 
20.6 
30.6 

May  10.6 
20.6 

30.5 
June  9.5 

195 
29.4 

July   9.4 

19.4 
29.4 
Aug.  8.3 
18.3 
28.3 

Sept.  7.3 
17.2 
27.2 

Oct.  7.2 
17.1 

27.1 

Nov.  6.1 

16. 1 

26.0 

Dec.    6.0 

16.0 
26.0 

35.9 


Sec  6,  Tan  d 
Mean  Place 


(X  Herculis. 
Var.  3.1-3-9 


Right 
Ascension. 


h 
17 


m 
10 


39-43 
3965 
3990 
40.17 

40.46 


22 

25 

27 
29 

31 

41.08  3^ 

41.38  ^° 
41.68  3° 

41.97  II 


42.25 
42.51 


26 
24 


42.96  ^' 
43.14 


43.30 
43.42 
43.50 

43.55 
43.56 

43.53 
43.46 
43.36 

43.23 
43.08 

42.91 

42.73 
42.56 
42.40 

42.25 

42.13 
42.05 

42.02 

42.03 

42.09 

42.20 

42.35 
42.55 


18 
16 

12 
8 

5 
I 

3 


7 
o 

3 

5 
7 

8 

7 
6 

5 

2 

8 

3 

I 

6 

II 


15 
20 


Declina- 
tion N. 


+  14  28 


// 


67.9 

65.5 

63.3 
61.3 

59.6 

58.2 

57.3 
56.8 

56.7 
57.1 

57.9 
59.0 
60.4 
62.0 
63.8 

65.8 
67.8 
69.7 
71.6 

73.4 

75.0 
76.4 

77.5 
78.4 
79.0 

79.3 

79.3 
79.1 

78.6 
77.8 

76.6 

75.1 

73.4 

71.5 
69.4 

67.1 
64.7 
62.4 


24 
22 

20 

17 
14 

9 

5 
I 

4 
8 

II 

14 
16 

18 

20 

20 

19 

19 
18 

16 

14 
II 

9 
6 

3 

o 

2 

5 

8 

12 

15 

17 

19 
21 

23 

24 
23 


1.033 
40'.792 


-fo.258 
79".44 


^  Herculis. 
Mag.  3.2 


Right 
Ascension. 


h 
17 
s 
26.02 

26.24 
26.49 
26.77 
27.07 


m 
II 


22 

25 
28 

30 

31 


32 


27.38 

27.70 

28.01    3' 

28.32   3^ 

28.62   ^"^ 
29 

28.91 
29.18   ^7 
29.42    ^^ 
29.63 
29.81 


29.96 
30.07 
30.14 
30.18 

30.17 


21 
18 

15 


II 

7 

4 
I 

5 


8 

12 

15 


30.12 
30.04 
29.92 

29.77  ,. 

29.60     ' 

19 

29.41  ,^ 
20 
29.21 

20 
29.01 

28.82  'I 
16 


28.66 

28.52 
28.42 

28.37 
28.36 

28.40 

28.50 
28.65 
28.84 


14 

10 

5 
I 

4 
10 

15 
19 


Declina- 
tion N. 


+24  56 


f/ 


15.3 
12.5 

9-9 
7.6 

5.7 

4.2 
3.2 
2.7 
2.7 
3.2 

4.2 
5.6 
7.4 

9.4 
11.7 


28 
26 

23 
19 
15 

10 

5 
o 

5 
10 

14 
18 

20 

23 
24 

14. 1 

16.6  ^5 

19.0  ^^ 

21.3 

23.4 


23 
21 

19 


25.3 
27.0 

28.4 

29.5 
30.3 

30.7 

30.7 

30.3 

29.5 
28.4 

26.9 

25.1 
22.9 

20.5 

17.9 

151 
12.3 

9.5 


17 

14 
II 

8 

4 

o 

4 
8 

II 

15 

18 

22 

24 
26 

28 

28 
28 


1. 103       +0.465 
27".443     28".07 


7t  Herculii. 

Mag.  3.4 


Right 
Ascension. 


h 
17 


m 
II 


59.40 
59.62 
59.88 
60.17 
60.49 


22 
26 

29 

32 

33 
60.82 

61.16^^ 
61.50  3^ 
61.84 
62.17 


62.48 
62.76 
63.01 

63.23 
63.41 

63.56 
63.66 
63.72 

63.73 
63.70 

63.62 
63.50 
63.34 

63.15 
62.93 


34 
33 
31 


28 

25 
22 

18 
15 

10 
6 
I 

3 
8 

12 
16 

19 

22 

23 


62.70 
62.46 
62.22  ^* 
61.99  ^3 
61.79 


24 


20 


17 

13 
9 

3 

2 

8 

61.47 
61.61   '^ 

61.80  '^ 


61.62 
61.49 
61.40 

61.37 
61.39 


Declina- 
tion N. 


+36  53 
ft 

69.8 
66.7  ^' 

^3-«  26 
61.2  ^^ 

59.1 

57.5 

56.4 

55.9 
56.0 

56.7 

58.0 

59.7 
61.8 

64.2 

66.9 


21 
16 

II 

5 
I 

7 
13 

17 
21 

24 

27 
28 

^9-7  ,„ 
72.6  ^9 

75.5  II 

78.2  ^7 

80.7^5 

22 

82.9 

84.9  ,^ 
86.5  '^ 
87.8    'I 

88.6  * 

4 

89.0 
89.0 

88.5 

87.6 

86.2  '^ 
18 

84.4  ,, 

82.2  " 
25 


o 

5 
9 


79.7 


28 


76.9  ._ 

73.8  II 
32 

70.6 

67.3  ^^ 
64.1  3" 


1. 251 
6o*.962 


+0.751 
83'.'.79 


69  Apodis  (G.). 
Mag.  5.9 


Right 
Ascension. 


h 
17 

s 
1.26 

2.35 

3.63 

5.07 
6.64 

8.30 
10.00 
11.72 
13.42 
15.07 

16.64 
18.09 
19.41 
20.57 

21.55 

22.33 
22.90 

23.?4 

23.34 
23.20 


m 
15 


22.84 
22.27 
21.50 
20.56 
19.49 


109 
128 
144 

157 
166 

170 
172 
170 

165 
157 

145 

132 

116 

98 

78I 

57 
34 

10 

14 

36I 


57 

77 

94 
107 

115 

17.15  "3 

15-97 
14.85 
13.84 


118 
112 

lOI 

84I 


13.00 

12-37 
11.98 
11.85 
12.00 

".43 
13.12 

14.06 


63 

39 
13 
15 
43 

69 
94 


Dedina- 
tiooS. 


-8046 


0t 


52.2 

49.8'* 

21 
47.7  „ 

46.0  '7 
44.8 


44.0 
43.7 

43-9 
44-5 
45-5 

46.9 

48.7 
50.8 

53.2 
55-9 

58.7 
61.6 

64.6 

67.5 
70.3 

72.9 

75-3 

77.3 
78.8 

79.9 

80.5 
80.5 
80.0 

78.9 
77.3 


8 

3 
2 

6 

10 

14 

18 
21 

24 

27 
28 

29 

30 
29 
28 
26 


H 
20 

15 

II 

6 


5 

11 
16 
21 


^•9  20 
67.0  I 

64.0  ^° 
61.0 

55-5 


6.244     -6.163 
xo^.347    5o".95 


DV  a,  D»  a 


-o.oi 
-0.1 


0.00 
-i.o 


-O.OI         +0.01 
-o.i  -1.0 


-0.02 
-0.1 


40.0I 
-1.0 


+0.16 
-0.1 


-ox>8 
-1.0 
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FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


1 

0  Ophiuchi. 

te;  HercoliB. 

ft  ArsB. 

h  Ophluchi. 

■     VtaSobr 

Mag.  3.4 

Mag.  5.4 

Mag.  2.8 

Mag.  4.3 

■        Dtte. 

f 

Rifffat 

Declina- 

Right 

Declina- 

Right 

Declina- 

Right 

Declina- 

1 

tion  S. 

Ascension. 

tion  N. 

Ascension. 

tion  S. 

Ascension. 

tion  S. 

1 

h       m 

0       / 

h       m 

0      / 

h       m 

0      / 

h       m 

0       / 

f 

17     16 

-24  54 

17     17 

+32  34 

ma 

17     18 

-55  26 

17     21 

-24  5 

1     Jan.    0.9 

3832  ^^ 

WW 

55-5  , 

s 
22.67 

'  w 

s 

'•33  ,„ 

w  » 

58-4  ,^ 

s 

'•74  ,^ 

53.5   , 

1            IO-9 

3S.57  li 

55-8  \ 

22.88  '^ 

27-8  3' 

'•71  ^! 

57-0    4 

'•98  It 

53.8  3 

I            20.9 

38.86  ^9 

56.2;^ 

23.13  ^« 

25.0  f 

2-^3  1^ 

55.9  '• 

2.26  '8 

54-2  ^ 

30.9 

39.17 1\ 

56.6^ 

23.41  ^J 

22.5  '5 

^•59  to 

55-0    ' 
54-4    , 

2-57  5; 

54.6  4 

Feb.   9.8 

39.50  ^, 

57-1  , 

23.72  ^' 

2°-4  ., 

309  _ 

2.90  -*•' 

55.1  \ 

34 

5 

32 

17 

52 

3 

34 

5 

19.8 

39.84  _ 

57-6 

24.04 

18.7  ., 

3-6i 

54-1 

3-24  ,, 

55.6  ^ 

Mar.    1.8 

40.19  ^^ 

58.1  5 

24.37  ^^ 

17.6  '■ 

4-14  „ 

54-1    . 

3-58  34 

56.0  4 

11.8 

40.53 ,, 

58.5^ 

24.70  ^^ 

17.0    ^ 

4-67  " 

54-4    \ 

3.92   34 

56.4  t 

21.7 

40.87 1\ 

58-9^ 

25.03  ^^ 

17.0    ° 
17.6    * 

5-19  ^' 

54-9    , 

4.26  34 

56.7^ 

317 

41.20  •*■' 

59-2  \ 

25.35  ^^ 

5-69  f 

55-6    7 

1  "1 

4-59  , 

57.0  ^ 

32 

3 

30 

II 

49 

10 

31 

2 

Apr.  10.7 

^^•^'  to 

59-5  _ 

25.93  ', 

2°-3  ^ 

6.18  ^ 
6.64  46 

56.6 

^•9°  ,0 

57-2 

20.6 

41 -82  3^ 

59-7  , 

57-8  " 

520  11 

57-4 , 

30.6 

28 

42.10    " 

2 
59.9    , 

26.18  ^5 

22-3  Z 

707  :^ 

59-2    1 
60.8  "* 

5-48  ll 

57-6' 

May  10.6 

42.35  ,* 

60.1    ^ 

26.40  " 

24-6  ^3 

7-45  ^! 

5-74    ' 

57-7 

20.6 

42-58  2 

60.2     ' 

26.59  '\ 

27.1  ^5 

7-79  ^ 

62-5  11 

5-97'^ 

57-8 ' 

20 

2 

15 

26 

29 

18 

20 

I 

30.5 

42.78  ,^ 
42.94 ,, 

60.4 

26.74 

29-7  „ 

8.08 

^4-3  ,„ 

6.17 

57-9 , 

June  9.5 

60.6    ^ 

26.85  " 

32-4  !^ 

8.31  ^3, 

66.2  '9 

6-34    7 

58.0 

19.5 

43-07  1 
43.15  . 

60.8    ^ 

26.92    ' 

35-'    I 

8.48     7 

68.1  '9 

6.47  '^ 

58.1 ' 

295 

61.0    ^ 

26.95    \ 

37-7    ' 

8.58   '° 

70.0  |9 

6.56    9 

58-3* 

July   9.4 

43.19  * 

61.2    ^ 

26.93    ^ 

40.1  ="4 

8.62     4 

71.8  ^ 

6.60     4 

58.5" 

0 

2 

6 

22 

3 

»7 

0 

I 

19.4 

43.19  . 

61.4 

26.87  ,, 

423  ,„ 

^•59  ,„ 

73-5  ,, 

6.60 

58.6 

29.4 

43-15  : 

43-07  ,, 

61.6    ^ 

26.77    ° 

44-^    6 

8-49  Z 

750   ' 

6.56     4 

58.8* 

Aug.  8.3 

61.8    ^ 

26.63  ^ 

45-8  ^ 

8-33  ^ 

762  ! 

6.49     7 

59-0 , 

18.3 

42-95  " 

61.9;; 

26.46  '7 

47-0  " 

8.12  " 

77-2  '° 

638     • 

59-»  ' 

28.3 

^■^'  A 

61.9^ 
0 

26.27  '^ 
21 

47-8    « 

7-87  *f 
28 

77-9    7 

0 

59-^  0 

Sept.  7.3 

42.65  „ 

61.9 

26.06 

48.2 

7-59  „ 

78.2 

6.08 

59-1 

17.2 

42.48  \l 

61.8     ' 

25-83  ^3 

48-2    ° 

729  3° 

78.2    ° 

5-91    |7 

59-0  ' 

27.2 

42.31  \l 

4*-»5  ! 

61.6    ^ 

25-61 " 

47-8    4 

6.99  ^° 

77-8    4 

5-74  \l 

58-8' 

Oct    7.2 

61.3^ 

25.40  • 

47-0    ° 

6.72  ^7 

77-0   * 

5-58  ^ 

58-6' 

17.1 

42.01  ** 

61.0    3 

25.21  9 

45-7  '^ 

6.48  '4 

75-9  ,, 

5-44  '* 

58.3^ 

II 

4 

16 

»7 

19 

14 

11 

3 

27.1 

41.90 

60.6 

25-05 

44-°, „ 

^•29  „ 

74-5  ,^ 

5-33    , 

58.0 

Nov.  6.1 

41.83  I 

60.3  ^ 

24.92  '3 

42°  ! 

6.16  '3 
6.10     * 

7^«    0 

5.26    I 

57.7^ 

16.1 

4i.8it^ 

60.0  ^ 

24-84     , 

39-6    4 

70.9  *9 

5-24    , 

57-4: 

26.0 

41.85    I 

59-8  ^, 

24.82     \ 

36-9  !^ 

6.12      =* 

69.0  11 

5-27    3 

2 
57.2    \ 

Dec.    6.0 

41.94 ,: 

59.6  \ 

24-85     ^ 

34-0  ^9 

6.22    '^ 

67.1  '^ 

5.35 

I 
57.1 

14 

I 

8 

31 

19 

19 

13 

0 

16.0 

42.08 

59-5  , 

24-93  „ 

30-9  ,, 

6-67  ',^ 

6?!  -8 

5-48  ,„ 

57.1     , 

26.0 

42.27  ^^ 

59-6  ' 

25-06    3 

27.8  3 

5.66    » 

57.2    \ 

35.9 

42.50  ^3 

59-8  ' 

25-24  " 

24.7  ^' 

7.01  ^* 

61.8    '^ 

5.89  '3 

2 

57-4 

Stcd.TanS 

1. 102   -0.465 

1. 187             +0.639 

1.764     -1.452 

1.096          -0.447 

MeanHace 

39».893    48^.96 

24*.  194    44".26 

3*.90i     55".i5 

3».304    46".6i 

D>  a,  D«  a 

40.01         -0.0 1 

-0.02         +0.01 

40.04         -0.02 

40.01         -0.01 

D^a  D«5 

-0.1 

-I.O 

-0.1 

-1.0 

-0.1 

-1.0 

i     -o.\ 

— ■v» 

[Bph  13I 
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APPARENT  PLACES  Oi"  STARS,  1913 

FOR  THB  UPPER  TRANSIT  AT  WASHINGTON. 


429 


Mean  Solar 
Date. 


Jan.  0.9 
10.9 
20.9 

30.9 
Feb.   9.8 

19.8 

Mar.    1.8 

11.8 

21.7 

31.7 

Apr.  10.7 
20.6 
30.6 

May  10.6 
20.6 

30.5 
June  9.5 

19.5 

29.5 
July   94 

19.4 
29.4 
Aug.  8.3 
18.3 
28.3 

Sept.  7.3 
17.2 
27.2 

Oct.  7.2 
17.2 

27.1 

Nov.  6.1 

16.1 

26.0 

Dec.   6.0 

16.0 
26.0 

35-9 


Mean  Place 


A.  Soozpli. 
Mag.  1.7 


Right 


h       tn 
17     27 


40.13 
40.40 

40.71 

41.05 

41.42 

41.80 
42.19 
42.58 
42.96 

43.33 


27 
3» 
34 
37 
38 

39 
39 
38 
37 
36 


43.69 
44.04 

44.36 
44.66  3^ 

44.93    ^ 


35 
32 


45.17 
45.36 

45.51 
45.61 
45.67 

45.68 
45.64 
45.55 
45.42 
45.26 

45.08 
44.88 
44.68 

44.49 
44.33 

44.20 
44.11 
44.07 
44.09 

44.17 

44.31 
44.51 
44.76 


24 

19 

15 
10 

6 


4 

9 

13 
16 

18 

20 
20 

19 
16 

13 

9 

4 

2 

8 
14 

20 
25 


Dedioa- 
tkmS. 


o        / 

37    2 


// 


34.1 
33.6 
33.2 
33.0 
32.9 

33.0 
33.2 

33.5 
33.8 
34.2 

34.7 
35.2 

35.8 
36.5 
37.2 

38.0 
38.8 

39.7 
40.6 

41.5 

42.3 
43.0 

43.7 
44.2 

44.6 

44.8 
44.8 

44.5 
44.1 

43.5 

42.8 
41.9 
41.0 
40.0 

39.1 

38.2 

37.5 
36.9 


5 

4 

2 

I 
I 

2 

3 
3 

4 
5 

5 
6 

7 

7 
8 

8 

9 

9 

9 
8 

7 
7 
5 

4 

2 

o 

3 

4 
6 

7 

9 

9 
10 

9 
9 

7 
6 


1.253 
4i*.949 


-0.755 

28".28 


40.02 
-O.I 


-0.0 1 
-I.O 


/S  Biaoonis. 

Mag.  3.0 


Risht 
Ascmsion. 


h   m 
17  28 

25.91 
26.11 

26.38 

26.70 

27.06 


20 

27 
32 
36 
39 


27.86  ^' 
28.28  ^^ 
28.70  ^^ 
29.10 


29.48 
29.83 
30.14 

30.40 
30.62 

30.79 
30.90 

30.94 
30.92 
30.85 

30.72 
30.54 

30.31 
30.03 

29.72 

29.39 
29.04 

28.69 

28.35 
28.04 

27.76 

27.53 

27.35 
27.23 

27.19 

27.22 
27.32 
27.48 


40 
38 

35 

31 
26 

22 

17 

II 

4 
2 

7 
13 

18 

23 
28 

31 
33 

35 
35 
34 

31 

28 

23 
18 

12 

4 
3 

10 
16 


Dedina- 
tioaN. 


+52  21 


// 


41.2 

37.7 

34.5 
31.6 
29.2 

27.4 
26.2 

25.6 

25.7 
26.4 


35 
32 
29 
24 
18 

12 
6 
I 

7 
13 


27.7 
29.6 

31.9 
34.6  ^7 

37.6  3° 


19 
23 


40.8 
44.0 
47.2 

50.3 
53.2 


32 

32 
32 
31 
29 

27 


24 
20 


55.9 

58.3 
60.3 

61.8  '5 

62.9  - 

63.5     . 

63.6 

63.2 

62.3 

60.9 


4 

9 

14 
18 


56.8  ^^ 
54.0^^ 


50.9 
47.6 

44.1 

40.5 
37.0 


31 

33 
35 

36 

35 


1.638       +1.297 
27*-976    55".4i 


-0.03         +0.01 
-O.I  -1.0 

lEph  13I 


a  Ophluolii. 
Mag.  2.1 


Right 
Ascension. 


h       m 
17     30 


s 

52.31 

52.51 

52.75 
53.01 

53.29 

53.59 
53.89 
54.19 
54.49 
54.79 


20 

24 
26 

28 

30 

30 
30 
30 
30 
29 


55.08 

55.35  _^ 
55.60  II 

55.83  '^ 
56.03 


27 


20 


56.20 

56.34 
56.44 
56.51 
56.54 

56.53 
56.48 

56.39 
56.27 

56.13 

55-97 
55.80 

55.62 

55.45 
55.30 

55.18 
5509 
5504 
55.03 
55.07 

55.16 
55.30 
55.48 


17 

14 
10 

7 

3 
I 


5 

9 

2 

4 
6 

7 
8 

7 

5 
2 

9 

5 
I 

4 
9 


14 
18 


Declina- 
tion N. 


+  12  36 


ff 


70.1 

67.9  " 

63.7  '" 
62.0  '7 

60.7 

59.8        I 

59.2 

59.0 

59.3 


60.0 
61. I 
62.4 
64.0 
65.8 

67.7 
69.6 

71-5 
73.4 
75.2 

76.8 
78.2 

79.4 
80.3 

81.0 

81.4 
81.6 

81.5 
81. 1 
80.4 

79.4 
78,1 

76.6 

74.8 
72.8 

70.7 
68.5 
66.3 


I 

3 
6 

8 
9 

9 

9 

9 
8 

6 

4 

2 

9 
7 
4 

2 
I 

4 

7 
10 

13 

15 
18 

20 

21 

22 
22 


1.025 
53'*.722 


+0.224 

8l".20 


-0.0 1 
-0.1 


0.00 
-1.0 


S  Seipentis. 
Mag.  3.6 


Right 
Ascension. 


h 
17 


m 
32 


8 
34.72 

34.95 
35.21 

35.49 

35-79 

36.10 
36.42 
36.75 
37.07 
37.38 

37-68 

37.97 
38.24 

38.49 
38.72 

38.92 

39.09 
39-22 

39.32 

39.37 


23 
26 

28 
30 
31 

32 

33 
32 

31 
30 

29 

27 

25 

23 
20 

17 

13 
10 

5 
I 


3 
6 

10 


39.38 

39-35 

39-29 

39-19  ,^ 
39.06  ^^ 

38.91 
38.75 
38.58 
38.42 
38.28  '^ 


16 

17 
16 


38.17 
38.09 

38.06 

38.08 

38.15 

38.26 

38.42 
38.62 


II 

8 

3 
2 

7 
II 

16 
20 


Declina- 
tions. 


-1520 


rr 


48.5 
49.2 
50.0 
50.8 

51.5 

52.1 
52.6 

53.0 

53.2 

53.3 

53.3 

53.1 
52.8 

52.4 
52.0 

51.5 
5I-I 
50.7 
50.3 
49.9 

49.6 

49.4 
49.2 
49.1 
49.0 

48.9 
48.8 

48.7 

48.7 

48.7 

48.7 
48.8 
49.0 

49-2 
49.6 

50.1 

50.7 
51.4 


7 
8 

8 

7 
6 

5 

4 

2 

I 
o 

2 

3 

4 
4 
5 

4 
4 
4 
4 
3 

2 

2 


o 
o 
o 

I 

2 

2 

4 
5 

6 

7 


1.037       -0.274 
36*. 2 10    40", 23 


40.0I 
0.0 


0.00 
-1.0 
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Mean  Solar 
Date. 


Jan.  i.o 
10.9 
20.9 

30.9 

Feb.    9.8 

19.8 

Mar.    1.8 

II. 8 

21.7 

31.7 

Apr.  10.7 
20.7 
30.6 

May  10.6 
20.6 

305 
June  9.5 

195 

295 
July    9.4 

19.4 
29.4 
Aug.  8.4 
18.3 
28.3 

Sept.  7.3 
17.2 
27.2 

Oct.  7.2 
17.2 

27.1 

Nov.  6.1 

16.1 

26.1 

Dec.    6.0 

16.0 
26.0 

35-9 


t  Hercolis. 
Mag.  3.8 


Right 
Ascension. 


h       m 
17     36 


58.66 

58.85 
5910 

59-39 
59-71 


19 

25 
29 

32 

35 


37 


60.06 

60.43 
60.80^7 

61.18  3^ 
61.55 


61.90 
62.23 

62.53 
62.79 

63.01 

63.18 

63-30 
63.37 
63-39 
63.36 

63.27 

63.13 
62.95 

62.73 

62.47 


37 
35 


33 
30 
26 
22 

17 

12 

7 

2 

3 
9 

14 
18 

22 

26 

28 


29 


Sec  d,  Tan  S 
Mean  Place 


62.19 
61.90 
61.60  3^ 

61.31  '9 
61.04 


60.80 
60.60 
60.45 
60.36 
60.33 

60.36 
60.45 
60.61 


27 
24 


20 

15 
9 
3 
3 

9 
16 


Declina- 
tion N. 


+46   2 


// 


54.4 
51.0^"^ 

47.8  ^o 

45.0 

42.6 


28 

24 
19 


40.7 
39.4 

38.7 
38.7 

39.3 
40.5 

42.2 

44.4 
47.0 

49-9 

53.0 
56.1 
59.2 
62.3 
65.2 

67.8 
70.2 
72.2 
73-8 
75.0 

75.7 
75-9 
75-6 

74.9 
73.7 


13 

7 
o 

6 

12 

17 
22 

26 

29 

31 

31 

31 

31 
29 

26 

24 
20 

16 

12 

7 

2 

3 

7 
12 

17 


22 

25 
29 


72.0 
69.8 

67.3 

64.4 

61.2  ^^ 

34 

57.8 
54.4 


51.0 


34 
34 


1.441 
6o*.552 


+1.037 
67".8i 


a,  D(o  a  I 


-0.03 
00 


+0.01 
-1.0 


7  Pavonif. 
Mag.  3.6 


Right 
Aacension. 


h 
17 


m 

37 


8 
8.01 

8.43 

8.94 

9.51 
10.12 


0.77 
1.44 

2.12 
2.80 

3.47 


42 

51 

57 
61 

65 

67 
68 

68 

67 
65 


4.12 

4.73 
5.30 

6.28  ^^ 


61 
57 


40 

32 
23 
15 

6 
3 

12 
20 
28 

34 
38 

6.09 

5.68  4^ 

5.27  ^' 
4.87 

4.51 


6.68 
7.00 

7.23 
7.38 

7.44 

7.41 

7.29 
7.09 

6.81 

6.47 


40 
36 
30 


4.21 

3.98 

3.84 
3.80 

3.87 

4.05 

4.33 
4.70 


23 

14 

4 

7 
18 

28 

37 


Dedina* 
tion  S. 


-64  40 


65.0 
63.0 
61.2 

59.7 
58.6 

57.8 
57.4 
57.3 
57.5 
58.1 


20 
18 

15 
II 

8 

4 
I 

2 

6 

9 


12 


59.0 
60.2 
61.6  '^ 

65.2  ^9 

31 

695 
71.8  '3 

74.1  '' 
76.4 


23 

31 


78.5 
80.4 

82.1 

83.5 
84.6 

85.3 

85.5 
85.2 

84.5 
83.4 


19 

17 

14 
II 

7 

2 

3 

7 
II 

15 
81.9 
80.0  '9 

««     -TV      21 
77.9 

75-6 
73-2 


70.8 

68.5 
66.4 


23 
24 
24 


23 
21 


2.339      -2.1 14 
1 1  •.394     6o".84 


+005 
0.0 


-0.01 
-1.0 


00  ]>racoiiiB. 

Mag.  4.9 


Right 
Aacension. 


h 
17 


m 

37 


22 


s 

24.09 

24.31 

24.65  ^^ 

25.08  ^3 
25.59 


26.16 

26.78 

27.42 

28.07 
28.70 

29.29 

29.83 

30.30 
30.69 

30.99 

31.20 

31.30 
31.30 

31.20 
31-00 

30.70 

30.31 
29.85 

29.32 

28.74 

28.12 
27.48 

26.83 

26.20 

25.60 

25.04 
24.55 
24.15 
23.85 
23.65 


51 

57 


62 

64 
65 
63 
59 

54 
47 
39 
30 
21 

10 
o 
10 
20 
30 

39 
46 

53 
58 
62 

64 
65 

63 
60 

56 

49 
40 

30 
20 

8 


23.57   . 
23.61  ^ 

23.76  ^^ 


Declina- 
tion N. 


+6847 


tf 


39.6 
36.0 

32.7 

29.7 
27.2 

25.3 
24.0 

23.4 

23.4 
24.1 

254 
27.3 
29.7 
32.4 
35.5 

38.8 
42.2 

45.5 
48.8 

51.9 

54.7 
57.2 

59.4 
61.1 

62.3 


36 

33 
30 

25 
19 

13 
6 

o 

7 
13 

19 
24 
27 
31 
33 

34 

33 

33 

31 
28 

25 
22 

17 
12 

7 


63.0 
63.2  ^ 
62.9  I 
62.1  * 
60.8  '3 
19 

58.9 
56.6 

53.8 

50.7 

47.3 


23 
28 

31 
34 
36 


43.7 
40.1 

36.5 


36 
36 


2.765   +2.578 
27*557  53".62 


-0.07 
0.0 


+0.02 
-1.0 


/3  Opihlaclil. 
Mag.  2.9 


Right 


h       m 

17    39 

s 

9-74  ,8 

10.02 

29 

0.31 
0.61    30 

0.91    3^ 

I.2I 


1.50 

1.79 
2.07 

2.33 
2.56 
2.77 

2.96 
312 

3.24 
3.32 
3.36 

3.36 

3.33 

3-26 

315 
3.02 

2.87 
2.71 

2.54 
2.38 

2.23 

2. II 
2.02 
1.97 
1.97 
2.01 

2.10 
2.24 
2.42 


30 

29 
29 

28 
26 

23 
21 

19 

16 
12 

8 

4 
o 


3 

7 
I 

3 
5 

6 

7 
6 

5 

2 

9 

5 
o 

4 
9 


14 
x8 


DecUna* 
tionN. 


+  435 


r0 


60.0 
58.2 

56.5 
54.9 
53.5 

52.3 
51.5 
51.0 
50.9 

5I.I 

51.6 
52.4 
53.5 
54-8 
56.3 

57.8 

59.4 
61.0 

62.5 
63.9 

• 

65.2 

66.3 
67.2 
68.0 
68.6 

69.0 
69.2 
69.2 
68.9 
68.4 

67.7 
66.8 

65.7 
64.4 

62.9 

61.2 

59.4 
57.6 


18 

17 
16 

14 

13 

5 
I 

2 
5 

8 
II 

13 

15 
15 

16 
16 

15 
14 
13 

II 

9 
8 

6 
4 

2 
0 

3 
5 
1 


I.OQ3      40.080 
10^.462    y&'^ 


OJOO 

oo 
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FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


MeiaSolu' 

Date. 


Jan.  i.o 
10.9 
20.9 

30.9 
Feb.  9.9 

19.8 

Mar.   1.8 

11.8 

21.7 

31.7 

Apr.  10.7 
20.7 

30-6 
May  10.6 

20.6 

30.5 
June  9.5 

19.5 
,  29.5 
July   9.4 

19.4 
29.4 

Aug.  8.4 
18.3 
28.3 

Sept  7.3 
17.2 
27.2 

Oct.  7.2 
17.2 

27.1 

Nov.  6.1 

16.1 

26.1 

Dec.   6.0 

16.0 
26.0 

35.9 


Mean  Place 


t^  ScorplL 
Mag.  3.1 


Right 
AKension. 


h   m 
17  41 


s 
28.07 

28.34 
28.65 
28.99 
29.36 

2975 
30.15 
30.55 
30.95 
31.34 

31.72 
32.09 

32.44 
32.76 

33.05 

33.31 
33.53 
33.70 
33.32 

33.89 

33.91 

33.88 
33.80 

33.67 
33.51 

33.32 

33.11 
32.90 

32.70 
32.52 

32.37 
32.26 

32.20 

32.21 

32.28 

32.41 

3?.59 
32.83 


27 
31 
34 
37 
39 

40 
40 
40 

39 
38 

37 

35 

32 
29 

26 

22 

17 
12 

7 

2 

3 
8 

13 
16 

19 

21 
21 
20 
18 

15 

II 
6 
I 

7 
13 

18 
24 


Declina- 
tion S. 


-40    5 


// 


45.6 
44.8 
44.2 

43.7 
43.4 

43-2 

43.1 
43.2 

43.4 
43.7 

44.1 

44.6 

45.2 

45.9 
46.7 

47.6 

48.5 
49.5 
50.5 
51.5 

52.5 
53.5 
54.4 
55.1 
55.6 

55.9 
56.0 

55.9 
55.5 
54.9 

54.1 

53.1 
52.1 
51.0 

49.9 

48.8 
47.8 
47.0 


8 
6 

5 

3 

2 

I 
I 

2 

3 

4 

5 
6 

7 
8 

9 

9 
10 

10 

10 

10 

10 

9 

7 
5 
3 

I 
I 

4 
6 

8 

10 
10 
II 
II 
II 

10 

8 


1.307       -0.842 
29*.973    39".28 


/^  Herculis. 
Mag.  3.5 


Right 
Ascension. 


h 

17 
s 
1.64 

1.82 
2.04 
2.29 

2.57 

2.87 
3.18 

3.50 
3.82 

4.13 

4.43 
4.72 

4.99 
5.23 
5.44 

5.62 

5.76 
5.86 

5.92 

5.93 

5.90 

5.83 
5.72 
5.58 
5.41 

5.22 
5.01 
4.80 
4.60 
4.41 

4.24 
4.II 

4.02 

3.98 

3.99 

4.05 
4.16 

4.31 


m 

43 

18 
22 

25 
28 

30 

31 
32 
32 
31 
30 

29 

27 

24 
21 

18 

14 
10 

6 

I 

3 

7 
II 

14 
17 
19 

21 
21 
20 

19 
17 

13 
9 

4 
I 
6 

II 
15 


Declina- 
tion N. 


+27  45 


// 


63.2 
60.3 

57.6 
55.2 

53.1 

51.4 
50.2 

49.5 
49.3 
49.7 

50.6 

52.0 

53.8 

55.9 
58.2 

60.7 

63.3 
65.9 
68.5 
70.9 

73.1 
75.0 
76.7 
78.1 
79.1 

79.7 
80.0 

79.9 
79.4 
78.4 

77.1 

75.4 

73.3 
71.0 

68.4 

65.6 
62.7 

59.8  ^9 


29 

27 

24 
21 

17 
12 

7 

2 

4 
9 

14 
18 

21 

23 
25 

26 
26 
26 

24 
22 

19 
17 
14 
10 
6 

3 
I 

5 
10 

13 

17 
21 

23 
26 

28 
29 


^  Dxaconls. 

Mag.  4.9 


Right 
Ascension. 


h 
17 


m 

43 


s 

24.80 

25.02 

25.38 

25.85 

26.42 

27.07 
27.78 

28.52 

29.27 
30.00 


22 
36 

47 
57 
65 

71 
74 
75 
73 
69 


63 

55 
46 


30.69 
31.32 
31.87 

32.33 

32.68  ^5 
24 

32.92 
33.04 

33.03  ' 
32.90  "^ 

32.66  ^;[ 
36 


12 


32.30 
31.84 
31.28 
30.65 

29.95 


46 

56 

63 
70 

75 


77 
78 


29.20 

28.43 
27.65  ,^ 
26.88  77 

^^-^68 

25.46 

24.86 

24.35 

23.95 
23.67 


60 

51 
40 

28 
14 


•¥0J02 


OJOO 
-1.0 


1. 130        +0.527 

3".i84     75''.32 


■0.01  0.00 

0.0  -1.0 

IBph  13] 


23.53 

23.53 
23.67 


Declina- 
tion N. 


+72  II 


tf 


17.0 

13.4 
lO.O 

7.0 

4.5 

2.5 
I.I 

0.4 

0.3 
0.9 

2.2 
4.0 

6.3 
9.0 

12.0 


36 

34 

30 

25 
20 

14 

7 
I 

6 
13 

18 

23 

27 

30 

32 

15.2 

18.6  ^^ 
34 

33 

31 
28 


22.0 

25.3 
28.4 

31.2 

33.7 
35.9 
37.7 
39.0 


25 
22 

18 

13 
8 


39.8 
40.1 

39.9 
39.1 

36.0 

33-7  II 
31.0^7 

28.0  30 
33 


14 


24.7 

21. 1 
17.4 
13.8 


36 

37 
36 


y  Ophiuchi. 

Mag.  3.7 


Right 
Ascension. 


h 
17 


m 

43 


s 

30.36 
30.56 
30.79 
31.04 
31.32 

31.61 

31.91 

32.21 

32.51 
32.81 


20 

23 

25 
28 

29 

30 
30 
30 
30 
29 


33.10 
33.38 

33.64 
33.88  It 

34.10 


28 
26 


22 


34.29 

34.45 

34.57 
34.66 

34.71 

34.72 

34.69 
34.62 

34.52 

34.39 

34.24 
34.08 

33.91 
33.75 
33.61 

33.49 
33.40 

33.35 
33.34 
33.38 


19 

16 
12 

9 

5 
I 

3 

7 
10 

13 
15 

16 

17 
16 

14 
12 

9 

5 
I 

4 
9 


3.269       +3.113 
28'.955     3o''.54 


-0.08 
0.0 


+0.01 
-1.0 


33.47  _, 
33.60  ll 

33.78  '^ 


Declina- 
tion N. 


+  2  44 


// 


II. 2 

7.8  '7 
6.3 '5 

5.0 


13 
II 


3.9 

3.1 
2.6 

2.4 

2.6 

3.1 

3.9 

4.9 
6.1 

7.5 

9.0 

0.5 
2.0 

3.4 
4.7 

5.9 
6.9 

7.8 

8.5 

9.1 

9.5 

9.7 
9.6 

9.4 

9.0 

8.4 

7.5 
6.5 
5.3 
3.9 

2.3 

0.7 
9.0 


8 

5 
2 

2 
5 

8 
10 
12 

14 
15 

15 

15 

14 

13 
12 

10 

9 

7 
6 

4 

2 
I 

2 

4 
6 

9 

10 

12 

14 
16 

16 
17 


1. 001   40.048 
3i".784  2i''.39 


0.00 
0.0 


0.0a 


432  APPARENT  PLACES  OF  STARS,  1913. 

FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


APPARENT  PLACES  OF  STARS.  1913. 

FOR  THE  UPPER  TRANSIT  AT  WASHINGTOX, 
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15-52  ,„  03.7 
15-81 II  63.2 

16.09  'I    6J.6 


17-06; 


10-44  „    54- 
16.29  \l    55- 


54-7 


i6.a8  ' 
16.46  • 


I4'.i87     49"-47 
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APPARENT  PLACES  OF  STABS,  1913 


FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


0  Arse. 

y  Sagittaiii. 

70  Ophiuchi. 

78  Oph 

Mean  Solar 

Mag.  3.9 

Mag.  3.1 

Mag.  4. 1 

Mag. 

Date. 

Right 

Declina- 

Right 

Declina- 

Right 

Declina- 

Right 

tion  S. 

Ascension. 

tion  S. 

Ascension. 

tion  N. 

Ascension. 

h       m 

0      / 

h    m 

0       / 

h     m 

0      / 

h     m 

17  59 

-50    5 

ft 

18     0 

-3025 

18  I 

+    2  30 

00 

18  3 

Jan.    I.o 
10.9 

49*24  ,8 
49-52  \° 

61.4 
59.9  '\ 

s 
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1. 108       -0.476 

3.361     +3.209 

Mean  Place 

59M17    45".6o 

3 1 '.365 

2".63 

36M01     14".78 

37».666    43".oo 

Tr^a^Dma 

-0.01           0.00 

■K>.03 

■K>.OI 

+0.01           0.00 

-0.08        -0.02 

D^d.DmS 

0.0 

-1.0 

0.0 

-1.0 

0.0 

-1.0 

\       0.0 

-■va 

[Eph  13I 
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APPARENT  PLACES  OP  STABS,  1913. 


FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


Mean  Solar 
Date. 


Jan.  I  .o 
ii.o 
20.9 

30.9 
Feb.    9.9 

19.9 

Mar.    1.8 

11.8 

21.8 

31.7 

Apr.  10.7 
20.7 

30.7 
May  10.6 

20.6 

30.6 
June  9.6 

195 
29.5 

July  9.5 

19.4 
29.4 
Aug.  8.4 
18.4 
28.3 

Sept.  7.3 
17.3 

27.3 
Oct.    7.2 

17.2 

27.2 

Nov.  6.1 

1 6. 1 

26.1 

Dec.    6.1 

16.0 
26.0 
36.0 


Sec  8,  Tan  6 
Mean  Place 


D'^  a.  Dm  a 


c  Seipentls. 
Mag.  5.4 


Right 
Ascension. 


h 
18 


m 
25 


8.01 
8.21 
8.44 
8.69 


16 
20 

23 

25 
27 


28 
29 


8.96 
9.24 

9-53  ,^ 

9.83  ^^ 
10.14 

0.44 
0.74 
1.02 
1.29 

1.54 

1.77 

1-97 
2.14 

2.27 

2.36 

2.41 
2.41 
2.38 

2.31 
2.20 


2.07 
.92 
.76 
.60 
.44 

.30 
.19 

.12 

.08 

.09 

.14 

24 
.38 


31 
30 

30 
28 

27 
25 
23 

20 

X7 

13 

9 

5 

o 

3 

7 
II 

13 

15 
16 

16 

16 

14 

II 

7 

4 
I 

5 

10 
14 


Declina- 
tion S. 


—    2 


// 


42.4 

43.7 
45.0 
46.2 
47.2 

48.1 

48.7 
49.0 
49.1 
48.9 

48.4 
47.6 
46.6 

45-5 
44.2 

42.8 
41.4 
40.1 
38.8 
37.6 

36.5 
35-5 
34.7 
34.0 
33.5 

33.1 
32.9 
32.9 
330 
33-2 

33.6 
34-2 

34-9 
35.8 
36.8 

37.9 

39.1 
40.4 


13 

13 
12 

10 
9 

6 

3 
I 

2 
5 

8 
o 
I 

3 
4 

4 
3 

3 

2 

I 

10 

8 

7 
5 
4 

2 
o 
I 

2 

4 

6 

7 

9 
10 

1 1 

12 
13 


1. 001 
9*309 


-0.036 
32".45 


0.00 
0.0 


0.00 
-i.o 


1  Aquiltt. 
Mag.  4. 1 


Right 
Ascension. 


h 
18 


m 
30 


16 
20 

23 


8 
26.89 
27.05 
27.25 
27.48 

27.73   ^^ 
27 
28.00 

28.29 

28.59 
28.89 

29.20 


29 
30 

30 
31 
31 


29.51    ,, 
29.82   ^^ 

30- 1  I 

30.39 
30.65 


30.89 
31.10 
31.28 
31.42 
31.52 

31.58 
31.59 
31.56 
31.50 
31.40 

31.27 
31.12 
30.96 
30.80 
30.64 

30.50 
30.39 
30.31 
30.27 
30.28 

30.34 
30.44 
30.58 


29 
28 

26 

24 


21 
18 

14 
10 

6 

I 

3 
6 

10 
13 

15 
16 

16 

16 

14 

II 
8 

4 
I 

6 

10 
14 


Declina- 
tion S. 


-  8  18 


// 


30.4 

31.3 
32.2 

33.0 
33.8 

34.4 
34.8 
35.0 
35.0 
34.7 

34.2 
33.5 
32.7 
31.8 
30.8 

29.8 
28.7 
27.6 
26.6 
25.8 

25.1 
24.4 

23.8 

23.4 
23.1 

22.9 
22.8 
22.8 
22.9 

23.1 

23.4 
23.8 
24.2 
24.8 

25.5 

26.3 
27.1 
28.0 


9 

9 

8 

8 
6 

4 

2 

o 

3 

5 

7 
8 

9 
10 

10 

II 
II 
10 

8 

7 

7 
6 

4 

3 

2 

I 
o 
I 

2 

3 

4 

4 
6 

7 
8 

8 
9 


1. 01 1        -0.146 
28V36I     2o".46 


0.00 
+0.1 


0.00 
-1.0 


C  PaTOBlS. 

Mag.  4.1 


Right 
Ascensioci* 


h       m 
18    32 

8 
48.08 

48.46 

48.96 

49.56 
50.25 


51.01 

51.83 
52.69 

53.58 

54.47 

55.35 
56.22 

57.05 
57.83 
58.54 


38 
50 
60 
69 
76 

82 

86 
89 
89 
88 

87 
83 
78 

71 
64 


59.18 
59.72  54 
60.16  ^* 
60.48  32 
60.68 


20 
8 


5 

17 
29 


60.76 
60.71 
60.54 
60.25 

59.86  39 

47 

59.39  ^^ 
58.86  53 

58.29  57 

57.71 
57.15 


56.63 
56.19 
55.84 
55.61 

55.51 

55.54 

55.71 
56.01 


58 
56 
52 


44 
35 
23 
10 

3 

17 
30 


Dedina- 
tiona 


-71  30 


// 


*3-5  „ 

20.8  »7 

18.3  »s 

16.0  »3 

13.9  " 


12. 1 
10.7 

9.7 
9.0 

8.7 

8.8 

9.3 
10.2 

11.4 

12.9 


18 

14 
10 

7 

3 
I 

5 

9 
12 

15 
18 


16.8^' 

I9.I 
21.5 
24.0 


26.5 

29.0 

31.3 
33.3 
35.0 

36.3 
37.2 

37.7 
37.7 
37.1 

36.0 

34.4 
32.5 

30.2 

27.7 

25.0 

22.2 
19.4 


23 
24 
25 
25 


Mag.  o.  I 


Ri^t 


25 
23 

20 

17 
13 

9 

5 
o 

6 

II 

16 

»9 
23 
25 
27 

28 
28 


h 
18 


33 


8 
57.69 
57.81 
57.98 
58.19 
58.44 

58.73 
5904 
59.37 

59.71 
60.05 


12 

17 
21 

25 
29 

31 
33 
34 
34 
34 


33 
32 
30 


3153 
52*.355 


-2.990 
i5".o8 


+0.08 

40.I 


40.03 
-1.0 


60.39 
60.72 
61.04 

61.61  ^7 

23 
61.84 

62.03    '9 

62.18  *5 
62.28  '° 
62.33    5 

62.33  , 
62.28    5 

62.19  ^ 
62.05 
61.87 


14 

18 

21 


61.66 
61.42 
61.17 
60.92 
60.67 


24 
25 
25 
25 
23 


60.44 
60.24 
60.08  '^ 
59.96 
59.89 


20 


12 

7 


DecUna.. 
tioaN. 


59.87 
59.90 

59.99 


3 
9 


+3841 


rt 


57-6 

54.5 '' 

514^^ 

48.5 '' 
46.0  ^5 


21 


16 
II 


13 
18 


43.9 

42.3 
41.2 

40.7 

40.8 


41.5 
42.8 

44.6 

46.8  " 

52.1 
55-1!; 

61.3^' 
64.3 '" 

67.2 

699'' 
72.3'* 

'      '^  20 

74-3 ,. 
76.0 '' 

77.3 
78.2 

78.6 

78.6 

78.1 


9 

4 
0 

5 
10 

14 


77*^ 
75-7  ,8 
73.9 ,, 

66.2 
63.2  3° 
60.1  3^ 


1. 28 1      40.801 
59*.569    67".6i 


I 


-0.02 

40.I 


-act 
-1.0 
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FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


Mcftn  Solar 
Date. 


Jan.    I  .o 

II.O 

20.9 

30.9 

Feb.    9.9 

19.9 

Mar.    1.8 

ii.'S 

21.8 

31.8 

Apr.  10.7 
20.7 

30.7 
May  10.6 

20.6 

30.6 
June  9.6 

295 

July  9.5 

195 
29.4 

Aug.  8.4 

18.4 

28.3 

Sept.  7.3 

173 

27.3 
Oct.    7.2 

17.2 

27.2 

Nov.  6.2 

16.1 

26.1 

Dec.    6.1 

16.0 
26.0 
36.0 


Sec^.Tana 
Mean  Place 


8  Aquiltt. 

Mag.  4.7 


Right 
Ascensioii. 


h       m 

18   37 


29.20 
29.36 

2955 
29.77 

30.02 


16 

19 
22 

27 


30.29 

3057 
30.87 

31.18^' 
31 


38 
30 


31.49 

31.80 
32.10 
32.40 
32.68 

32.95 


31 

30 
30 

28 

27 
25 


33.20 

33.42 
33.60 

33.74  !t 
33.85 


22 
18 


II 


33.92 

33-94 
3392 
33.86 

33.76 

33.64 
33.49 
33-33 
33.17 
33.01 

32.87 

32.75 
32.67 

32.63 

32.64 

32.69 
32.78 
32.91 


2 

6 
10 
12 

15 
16 

16 

i6 

14 

12 
8 

4 
I 

5 

9 
13 


DecUna- 
tton  S. 


-98 


tt 


21.7 
22.5 

23.3 
24.1 

24.8 

25-3 
25.6 

25-7 
25-7 
25-4 

24.9 
24.2 

23.4 
22.4 

21.4 

20.3 

9.3 
8.3 
7.4 
6.5 

5.7 

5.1 
4.6 

4.2 

3.9 

3.7 
3.6 

3.6 

3.7 

3-9 

4.2 

4.5 

4.9 

5-4 
6.0 

6.7 
7-5 
8.3 


8 
8 
8 

7 

5 

3 
I 

o 

3 
5 

7 
8 

10 

10 

II 

10 
10 

9 

9 
8 

6 

5 
4 

3 

2 

I 

o 
I 
2 

3 

3 

4 

5 
6 

7 

8 
8 


^  Stgittarii. 
Mag.  3.3 


Riffht 
Ascensiofl. 


Declina- 
tion S. 


I.013 
30'.67I 


-O.161 
"".73 


DV  a.  Dm  a 


0.00 
+0.1 


0.00 
-i.o 


h 
18 


re 
40 


-27     4 


1*66 
1.84 
2.06 
2.31 
2.58 

2.88 
3.20 

3-53 
3.87 
4.22 


18 
22 

25 
27 
30 

32 
33 
34 
35 
34 


34 
34 
32 


4.56 
4.90 

5-24 
556  ,^ 

6.14 
6.38 

6.59 
6.76 

6.89 


24 
21 

17 
13 

8 


6.97 

7.00 

6.98 

6.92 

6.82 

6.68 

6.52 

6.35 
6.17 

6.00 

5.85 
5.72 
563 
5.59 
5-59 

5-64 

5-74 
5.89 


3 

2 

6 
10 

14 

16 

17 
18 

17 
15 

13 

9 

4 
o 

5 

10 
15 


// 


61.7 
61.4 
61. 1 
60.8 
60.6 

60.3 
60.0 

59-7 
59.4 
59.1 

58.7 
58.3 
57-9 
57.6 

57.3 

57.1 
57.0 

56.9 
57.0 
57.2 

57.5 
57.8 
58.2 
58.6 
590 

59-4 

59-7 

59-9 
60.0 

60.0 

59.8 
59-6 

59.3 
59.0 

58.7 

58.3 

57.9 
57.6 


3 
3 

3 

2 

3 

3 
3 
3 
3 
4 

4 
4 
3 

3 

2 

I 
I 
1 

2 

3 

3 
4 
4 
4 
4 

3 

2 

I 
o 

2 

2 

3 
3 
3 
4 

4 
3 


1. 123       -0.511 
I3V269     5i".82 


+0.01  +O.OI 

40.I  -1.0 

[Bph  X3l 


110  HercuUs. 

Mag.  4.3 


Right 
Ascension. 


h        m 
18    41 


53-42 

53-55 
53-72 
53.92 
54.15 


13 

17 

20 

23 

25 


27 
29 


54-40 

54-67 
54.96  ,^ 
55.26  I 

55.57  3^ 

55-88 
56.18^° 

56.47  '^ 

56.75 
5701 


28 
26 

23 


57-24 

57-44 
57.60 

57.73 
57.82 

57.86 

57.85 
57.80 

57.72 
57.60 


20 
16 

13 
9 

4 

I 

5 

8 

12 

15 


18 


57.45 

57.27  ,„ 
57.08  ^ 

56.89  '^ 

56.71 


56.54 

56.39 
56.28 

56.20 
56.17 

56.18 
56.24 

56.34 


18 
17 


15 
II 

8 

3 

I 


10 


Declina- 
tion N. 


+20  27 


// 


34-5 
32.0 

29.6 

27.4 

25.4 

23.8 
22.5 
21.7 
21.4 

21.5 

22.1 
23.2 
24.6 
26.4 
28.5 

30.8 

33.2 

35.7 
38.1 

40.5 

42.8 

44.9 
46.7 
48.3 
49.6 

50.6 
51.2 
51-5 
51-5 
51. 1 

50.4 

49.4 
48.0 

46.3 
44-3 

42.1 
39.8 
37-4 


25 

24 
22 

20 

16 

13 

8 

3 
I 

6 

II 

14 
18 

21 
23 

24 
25 
24 
24 
23 

21 
18 
16 

13 
10 

6 

3 
o 

4 

7 

10 

14 

17 
20 

22 

23 
24 


6  Aquilce. 
Mag.  4.5 


Right       '  Dedina- 
Ascension.  ,     tion  S. 


h        m 
18    42 


32.04 

32.19  w 
32.37  ^J 

32.58  ^' 
32.82  ^^ 

26 


33-08 
33.36 
33-65 
33.95 
34.25 


28 

29 
30 
30 
31 

34.86  30 

35-^    8 
35-44 

35-71 


27 
24 


1.067        +0-373 
55".ooo     44".28 


-0.0 1 

40.I 


0.00 
-1.0 


35-95 
36.17 
36.35 
36.50 
36.61 

36.68 

36.70 
36.68 
36.62 

36.52 

36.40 
36.25 
36.09 

35.93 
35.77 

35.63 
35-52 

35-43 
35-38 
35-38 

35-42 
3550 
35-63 


22 
18 

15 
II 

7 

2 

2 

6 

10 

12 

15 
16 

16 

16 

14 

II 

9 

5 
o 

4 

8 
13 


-450 


// 


40.3 
41.4 

42.4 

43.4 
44.3 

45.0 

45-4 
45-6 
45-6 
45.3 

44.8 
44.0 
43.0 
41.9 

40.7 

39.4 
38.1 

36.9 
35-7 
34-6 

33-6 

32.7 
32.0 

31.4 
30.9 

30.6 

30.4 
30.4 
30.5 
30.7 

31.0 

31.5 
32.1 
32.8 

33.6 

34.5 
35-5 
36.5 


II 
10 
10 

9 

7 

4 

2 

o 

3 
5 

8 

10 
II 
12 

13 

13 
12 

12 

II 

10 

9 

7 
6 

5 
3 

2 
o 
I 
2 

3 

5 
6 

7 
8 


10 
10 


1.004   -0.085 
33*500  3o".32 


0.00 
+0.1 


0.00 
-1.0 


440  APPARENT  PLACES  OF  STARS,  1913 


FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


Mean  Solar 
Date. 


Jan.    i.o 

II.O 

20.9 

30.9 

Feb.   9.9 

19.9 

Mar.    1.8 

11.8 

21.8 

31.8 

Apr.  10.7 
20.7 

30.7 
May  10.6 

20.6 

30.6 
June  9.6 

295 

July  9.5 

19.5 
29.4 

Aug.  8.4 

18.4 

28.3 

Sept.  7.3 

17-3 

27.3 
Oct.    7.2 

17.2 

27.2 

Nov.  6.2 

16.1 

26.1 

Dec.    6.1 

16.0 
26.0 
36.0 


Sec  <y,  Tan  8 
Mean  Place 


D'^  a,  Dm  a 


A.  Pavonls. 
Mag.  4.4 


Riffht 
Ascension. 


h 
18 


m 

44 


s 

6.62 

6.89 
7.24 

7.65 
8.13 

8.66 


27 

35 

41 
48 

53 

57 


9-23  en 

9.82  59 

0.43  '^ 


62 
63 

62 

59 
56 

53 
48 

4.46 

4.88  4^ 

5-23  ^^ 
569 


1.05 

1.68 
2.30 
2.89 

3.45 
3.98 


27 

19 
10 


5.79 
5.80 

5.73 
5.58 

5.35 


I 

7 
15 
23 
29 


5.06 
4.72 
4.35 

3-97 
3.60^7 


34 
37 
38 


326 
2.97 
2.74 

2.59 
2.53 

2.56 
2.68 
2.90 


34 

29 

23 

15 
6 

3 

12 
22 


Declina- 
tion S. 


-62   17 


// 


27.9 
25.6 

23.4 
21.3 
19.4 

7.8 
6.4 

5-3 

4.5 
4.0 

3.8 
4.0 

4-5 
5.3 
6.4 

7-7 

9.3 
21. 1 

23.1 
25.2 

27-3 
29.4 

314 
33.3 
34.9 

36.2 

37.1 
37.6 

37.7 
37.4 

36.6 

35-4 
33.8 

31.9 
29.8 

27-5 

25.1 
22.7 


23 
22 

21 

19 
16 

14 
II 

8 

5 

2 

2 

5 
8 

II 
13 

16 
18 
20 
21 
21 

21 
20 

>9 
16 

13 

9 

5 
I 

3 
8 

12 
16 

19 
21 

23 

24 
24 


2.151 
9*-523 


-1.904 
i8".37 


40.05 
+0.1 


40.02 
-1.0 


ft  JiYTm. 
Var.  3.4-4. 1 


Right 
Ascension. 


m 


18    46 


8 
50.29 

50.40 

50.55 
50.74 
50.97 

51.23 
51.52 
51.83 
52.15 
52.48 

52.81 

53.13 
53.44 
53.74 
54.01 

54.25 

54.45 
54.62 

54.74 
54.81 

54.84 
54.82 

54.75 
54.63 
54.48 

5430 
54.09 
53.87 
53.64 
53.41 

53.20 
53.02 
52.87 
52.76 
52.69 

52.67 
52.70 

52.78 


II 

15 

19 

23 
26 

29 

31 
32 

33 
33 

32 
31 
30 
27 
24 

20 

17 
12 

7 
3 

2 

7 
12 

15 
18 

21 
22 

23 

23 
21 

18 

15 
II 

7 

2 

3 
8 


Declina- 
tion N. 


+33  15 


// 


30.4 

27.5 
24.6 

21.9 
19.5 

17.4 
15.8 

14-7 
14.2 

14.3 

14.9 
16.0 
17.6 
19.7 
22.1 

24.8 
27.6 

30.5 
33.5 
36.4 


29 
29 

27 

24 
21 

16 
II 

5 
I 

6 

II 
16 
21 

24 
27 

28 
29 

30 

29 
28 


26 

23 
20 


39.2 
41.8 
44.1 
46.1 

47.8  ^7 

13 

49.1 
50.0 

150.5 
50.6 

50.3 


49.5 

48.3 
46.6 

44.6 

42.3 

39.7 
36.9 
34.0 


12 

17 
20 

23 
26 

28 
29 


1. 1 96       40.656 
52".o6o     39". 82 


-0.02  -0.0 1 

+0.1  -1.0 

lEph  la^ 


60  Dxaconis. 

Mag.  5.4 


Right 
Ascension. 


h 
18 


m 

49 


I 
16 


5.50 
5.49 
5.65 
5.98^3 

6.45  '' 


7.05 
7.76 

8.56 

9.42 

10.30 

1. 18 
2.02 
2.80 

3.50 
4.10 

4.58 
4.92 
5.12 

5.17 
5.08 

4.84 
4.46 

3.95 
3.31 
2.57 

1.75 
0.86 


60 

71 
80 

86 

88 

88 

84 
78 
70 
60 
48 

34 
30 

5 

9 

24 

38 
51 
64 

74 
82 


89 

94 
96 


9.92 

8.96 

8.01  95 

92 

7.09 
6.22 

5.42 
4.72 

4.15 


87 
80 

70 

57 

42 


3.73 
3.46 

3.35 


27 
II 


Declina- 
UonN. 


+75  19 


// 


45.8 

42.3  ^^ 
38.8  35 

35.5  II 


29.9 
27.8 

26.3 

25.4 
25.2 


21 
15 

9 

2 

4 

II 
16 
22 
26 
30 

32 
34 
35 
34 
33 

32 
29 
26 
22 
18 

14 
9 

3 

2 

7 

67.3 
66.0  ^l 

64.2  ^» 

62.0 


25.6 
26.7 
28.3 

30.5 
33.1 

36.1 
39.3 

42.7 
46.2 

49.6 

52.9 
56.1 

59.0 
61.6 

63.8 

65.6 
67.0 

67.9 
68.2 

68.0 


22 


59.3 

56.2 

52.9 
49.4 


27 
31 

33 
35 


3-949   +3.820 
"'•264  53".85 


-o.io 
+0.1 


-005 
-1.0 


(T  Saglttaiil. 
Mag.  2.1 


Right 


h        m 
18     49 

s 
50.66 
50.82 
51.02  ^° 
51.26  ^4 

51.53  ^^ 


16 


51.82 

52.13 
52.45 
52.78 
53.12 

53.47 
53.81 

54.15 
54.48 
54.78 

55.06 

55.31 
55.53 

5571 
55.84 

55.93 
55.97 
55.96 

55.91 
55.82 

55.69 
55.53 
55.36 

55.18 
55.01 

54.86 

54.73 
54.63 
54.58 
54.58 

54.62 

54.71 
54.85 


29 

31 
32. 

33 
34 
35 

34 
34 
33 
30 
28 

25 

32 
18 

13 

9 

4 
I 

5 

9 

13 

16 

17 
x8 

17 
15 

13 
10 

5 
o 

4 

9 
14 


Declins- 
tionS 


-2624 


31.0 

307 

304 
30.1 

29.8 

295 
29.2 

28.8 

28.4 

27.9 

274 
26.9 

26.5 

26.1 

25.7 

254 
25.2 
251 
25.1 
25.2 

25-4 

257 
26.1 

26.5 
26.9 

27.2 

27.5 
27.8  J 

27-9, 
28.0' 


27-9, 
27.8^ 

27.6^ 
3 


27-3 
27.0^ 

26.6^ 
26.3  \ 


X.116      -0497 
52V234    2o".7i 


.^o.oi 

•KXI 


4O.0I 
-1.0 
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FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


If CMi  Solar 
Date. 


Jan.    i.o 

II.O 
2I.O 

30.9 

Feb.   9.9 

19.9 

Mar.    1.8 

11.8 

31.8 

31.8 

Apr.  10.7 
20.7 

30.7 
May  10.7 

20.6 

30.6 
June  9.6 

195 

29.5 

July    9-5 

19-5 
29.4 

Aug.  8.4 

18.4 

28.4 

Sept.  7.3 

17.3 

27.3 
Oct.    7.2 

17.2 

27.2 

Nov.  6.2 

16.1 

26.1 

Dec.   6.1 

16.1 
26.0 
36.0 


Sec*,Tan^ 
Mean  Place 


DV  a,  Dm  a 


o  Dnoonis. 
Mag.  4.8 


Right 
Asoensioii. 


m 


h 
18  49 


s 
52.28 

52.35 

52.49 

52.71 
53.00 

53-35 
53.75 
54.19 
54.65 
55.13 

55.61 
56.07 

56.51 
56.91 

57.27 

57.57 
57.81 
57.98 
58.08 

58.10 

58.05 
57.92 
57.73 
57.47 
57.15 

56.79 

56.39 

55.97 

55.53 
55.10 

54.69 
54.31 
53.97 
53.69 
53.47 

53.33 
53.27 
53.29 


7 
14 

23 
29 

35 

40 

44 
46 

48 

48 

46 

44 
40 

36 
30 

24 

17 
10 

2 
5 

13 

19 
26 

32 
36 

40 

42 
44 
43 
41 

38 

34 
28 

22 
14 


Dcdina- 
tioii  N. 


+59  16 


tf 


45-9 


35 


42.4 

38.9  " 

35-6  " 
32.6  30 


0  Seipentls  pr, 
Mag.  4.5 


Risht 
AaccnsioD. 


b   m 
18  51 


30.1 
28.1 

26.6 
25.8 
25.6 

26.1 

27.3 
29.0 

31.2 

33.9 

36.9 
40.2 

43.6 

47.1 

50.6 

53.9 
57.0 

59.9 
62.5 

64.7 

66.4 
67.7 
68.5 
68.7 
68.4 


25 

20 

15 
8 

2 

5 

12 

17 
22 

27 
30 

33 
34 
35 
35 
33 

31 

29 
26 

22 
17 

13 
8 

2 

3 
8 


13 
18 


67.6 

66.3 

64.5  ,, 
62.2  ^^ 

mr.    M     28 
59.4 

31 

56.3 
53.0  ^^ 

49-5  ^^ 


1.958      +1.682 
55M78     54".32 


-0.04 
+0.1 


-0.02 
-1.0 


s 
52.18 

52.31 
52.48 
52.68 
52.90 

53.15 
53.42 
53.70 
53.99 
54.29 

54.59 
5489 
55.18 
55.46 

55-73 

55.98 

56.19 

56.37 
56.52 
56.63 

56.70 
56.73 

56.71 
56.65 

56.56 


13 

17 
20 

22 
25 

27 
28 

29 

30 
30 

30 

29 
28 

27 
25 

21 
18 

15 
II 

7 

3 

2 

6 

9 
13 


56.43 
56.28  \l 

56.12  '^ 

55.96 
55.80 


55.65 
55.52 
55.43 
55.37 
55.35 

55.37 
55.43 
55.54 


x6 
16 

15 

13 

9 
6 


6 
II 


Dedina- 
tkmN. 


+   45 


// 


16 
16 


12.8 
II.2 

9.6 

8.2'^ 

7.0 


12 
10 


6.0 

5.2 

4.7 
4.6 

4.9 

5.5 

6.4 

7.6 

9.0 

10.6 

12.3 

14.0 

15.8 

17.5 
I9.I 

20.6 
22.0 
23.2 
24.2 
25.0 

25.6 
26.0 
26.2 
26.2 

25.9 

25.4 

24.7 

23.9 
22.9 

21.7 

20.3 
18.8 

17.3 


8 

5 
I 

3 
6 

9 

2 

4 
6 

7 

7 
8 

7 
6 


4 
2 
o 
8 
6 

4 

2 

o 

3 
5 

7 
8 

10 

12 

14 

15 
15 


1.003  -K).07I 

53"-653     22".62 


0.00  0.00 

■K>.I  -1.0 

CBphisl 


R  Lyne. 

Var.  4.0-4.7 


Right 
Aaccaaion. 


h 
18 


m 
52 


s 
39-22 

39.31 

3945  .^ 

39.64  \l 
39.88  ^1 


9 
14 


40.16 
40.47 
40.81 
41.16 
41.52 

41.88 

42.24 

42.59 
42.91 

43-20 

43.46 
43.68 

43.85 
43.97 
44.04 

44.05 
44.00 

43.90 

43.76 

43.57 

43.34 
43.08 

42.81 

42.53 
42.25 

41.99 

41.75 

41.55 

41.39 
41.28 

41.22 
41.22 
41.27 


28 

31 
34 
35 
36 
36 

36 

35 
32 

29 
26 

22 

17 
12 

7 
I 

5 

ID 

14 
19 
23 

26 

27 
28 

28 

26 

24 
20 

16 

II 

6 

o 

5 


D«clina- 
UonN. 


+43  49 


ti 


42.9 
39.6 
36.4 
33.4 
30.7 

28.4 
26.5 
25.2 

24.5 
24.4 

25.0 
26.1 
27.8 
29.9 

32.4 

35.3 

38.4 
41.6 

44.9 
48.1 


33 
32 
30 
27 
23 

19 

13 

7 
I 

6 

II 

17 
21 

25 
29 

31 
32 

33 
32 

31 


29 


51.2 

54.1 
56.8  ^7 

59.1  '' 
61. 1 


62.7 

63.9 
64.6 

64.8 
64.5 

63.7 
62.4 

60.7 

58.6 

56.1 

53.2 
50.1 
46.9 


20 
16 

12 

7 
2 

3 
8 

13 

17 
21 

25 
29 

31 
32 


1.386   -^.960 
4I-.284  5i".59 


-0.02 


-O.OI 
-1.0 


e  Aquilft. 

Mag.  4.2 


Right 
Ascension. 


h 
18 


m 

55 


38.88 
39.00 

39.15 
39.34 
39.56 

39.81 
40.07 

40.35 
40.64 

40.94 

41.25 

41.55 
41.84 

42.12 
42.39 

42.63 

42.85 

4303 
43.17 
43.27 

43.33 
43.35 
43.32 

43.25 
43.15 


12 

15 

19 
22 

25 

26 
28 

29 
30 

31 

30 

29 
28 

27 
24 

22 
18 

14 
10 

6 

2 

3 

7 
10 

14 


16 


43.01 
42.85 
42.68  \l 
42.50  " 
42.32 


18 
18 
16 


42.16 
42.02 
41.91 
41.83 
41.80 

41.81 
41.86 

41.95 


14 
II 

8 

3 
I 

5 
9 


Declina- 
tion N. 


+  1456 


// 


48.2 
46.1 
44.0 
42.0 

40.3 

38.8 

37.7 
37.0 

36.7 
36.9 


21 
21 
20 

17 
15 

II 

7 

3 

2 

6 


10 


37.5 
38.5  ,, 
39.8  '3 

41.5  '' 
43.4 


19 
21 


45.5 

47.7 
50.0 

52.3 
54.5 


22 

23 

23 
22 

20 


56.5 

58.4 
60.1 

61.6  '5 

62.8  '^ 


19 
17 


63.7 

64.3 

64.7 
64.8 

64.5 


9 

6 

4 
I 

3 
6 


9 
II 

14 


63.9 
63.0 

61.9 

60.5 

58.8  '7 
19 

56.9 

54-9 
52.8 


20 
21 


1.035   +0.267 


"  -». 


40'.4i3  57".74 


-0.0 1 
+0.1 


0.00 
-1.0 
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y  Lyrse. 

C  SaglttaiU. 

C  Aq^iiliB. 

X  AquiUD. 

Mean  Solar 

VX        A. 

Mag.  3.3 

Mag.  2.7 

Mag.  3.0 

Mag.  3.6 

Date. 

1 
Right       !   Declina- 

Right 

Declina- 

Right 

Declina- 

Right 

DecliU' 

Ascensioiit 

tion  N. 

Aaccnsion. 

tion  £ 

>. 

Ascension. 

tion  N. 

AKennon. 

tioo& 

h       m 

0      / 

h       m 

0 

/ 

h       m 

0      / 

b      m 

0         / 

18  55 

+32  33 

18  57 

-30 

0 

19    1 

+  1343 

J  m 

19      I 

-  5  0 

mm 

Jan.     I.O 

39-55  ,„ 

61.5 

3'6  ll 

30.5 

£• 

23-15  „ 

w  w 

SO-8  ,„ 

8 

36.46  ., 

WW 

59-3  ,„ 

II.O 

39-65    ° 

55-8  It 

29.9 

0 

23.26  " 

48.8  ^° 

36.59  \\ 

60.3"" 

2I.O 

39-79    * 

336    ° 

29.4 

5 

23-59 '! 

46.8  ^° 

3676  '7 

61.2     ^ 

30.9 

39-98  '9 

53-1 :! 

3.60  ^* 

28.9 

5 

44.9    ' 

36-96  n 

62.1      J 

Feb.   9.9 

22 

40-20  ^^ 

50.7  :t 

3-87  '7 
29 

28.4 

5 
5 

23.81  ^ 

43.2  '7 

14 

37.18  " 
25 

62.9 

19.9 

40.46 

48-6 .« 

4.16 

27.9 

£_ 

2405  ,, 

41.8 

37-43  „ 

63.5 

Mar.   1.8 

40.74  „ 

470 

4-48  l\ 

27-3 

6 

20 

'4-59  ,° 

40.7" 

37-70  '7 
37-98  '* 

63.9     , 

11.8 

41  04  \, 

.  p.  «  11 

45-9    g 

4.81    33 

26.8 

5 

40.0   \ 

64.1 

21.8 

41-36  ^' 

45-3    - 

5.15  It 

26.3 

5 

gL 

24.88  '9 

39-7    3 

38.27  '9 

64.0     ' 

31.8 

41.68  3^ 
33 

45-3    5 

5.50  35 

25.7 

0 

5 

25.17  *9 
30 

39.9    6 

38.57  ^ 
31 

63.6     \ 

Apr.  10.7 

42-01 

45-8 

5-86 

25.2 

25-47  „ 

40-5  .„ 

38.88 

63.0 
62.2 

20.7 

42-33  *, 

^^^•9    ' 

6.21   35 

24.7 

5 

25-78  3' 

41-5  Z 

39.19  '' 

30.7 

42.64  ^' 

^^■^  \t 

6.56  35 

24.3 

4 

26.08  30 

4-8 

39.49  f„ 

61.2  '^ 

May  10.7 

42-94  Ja 

43-22 

50-5    ° 

6.90  34 

23.9 

4 

26.36    '^ 

39.78  »9 
40.06  '8 

60.0" 

T  9 

20.6 

52-9  't 

7.22    ^2 

23.6 

3 

26.63     ^7 

46.3  " 

58.7  i 

t 

25 

26 

30 

2 

25 

21 

25 

13 

30.6 

43-47  „ 

55-5  ,-, 

752      . 

23-4 

26.88 

48.4   ,, 

40.31  „ 

57-4 , . 

June  9.6 

43-68  " 
43-86    8 

58-3    ' 

23.3 

I 

22 

27.10 
27.28  '* 

T  K 

50.6 

4°-54  «o 

56.0  ♦ 

19.5 

61.2  '9 

8.01    ^3 

T  ^\ 

234 

I 

52.8  " 

40.74  „ 

54-7 

29.5 

43-99    \ 
4407    ^ 

64.2  30 

8.20     '9 

23.6 

2 

^9 

27-43  „ 

55.0  J^ 

40.91  J; 

53-5 ,, 

July  9.5 

67-1  ! 

8-35  :^ 

23.9 

3 
4 

27-54  '; 

57-2  " 

20 

41.04  1 

52.3  „ 

19.5 

44-"    - 

^9-9  ,6 
72-5  ,, 

8.45  , 

24.3 

p 

27.60 

59-2  ,0 

41.12 

5i-»  , 

29.4 

44.10 
4404  „ 

8.50     5 

24.8 

5 

27.62 

61. I  '9 

41.16    4 

50.3  J 

Aug.  8.4 

74.8  l'^ 

8.50  ° 

25.3 

5 
6 

6 

5 

27.60    ^ 

62.8  '7 

41.16  » 

49.6  4 

18.4 

«-93  " 

769  '' 

8-45  ,t 

25.9 

27-54    - 

64.2  \\ 

41."  g 

41.03 

49-0 

28.4 

43.79  X 

78.7 

8.35  - 

26.5 

27-45 

13 

65.4 '; 

48.5  5 

Sept.  7.3 

^^•^^    ,r. 

80.1 

8.22 

27.0 

vr 

27.32 

66.3  , 
66.9  \ 

40.92  ,^ 

48.2  , 

17.3 

20 

43-41       ° 

81. 1  '° 

8.06  "^ 

27.4 

4 

27.17    1^ 

40.78    4 

40.62  '* 

40.46  ;* 

40.30 ' 

48.0 

27.3 

22 

81.7    I 

789  ;^ 

27.7 

3 

27.00    ^ 
26.82    '° 
26.64    1^ 

67.3 1 

47-9  , 

Oct.    7.2 

22 

42-97  „ 

81.9    ' 

7-7'     8 
7-53  It 

27.9 

2 

67-4  ' 

48.0 

17.2 

22 
42.75 

8i.6    3 

28.0 

I 

67.1  3 

48.2 

21 

7 

»7 

I 

16 

5 

»5 

27.2 

42.54    ,_ 

80.9 

7-36 

27.9 

26.48 

66.6    , 
65.8    « 

40.15  „ 

48-5  , 

Nov.  6.2 

42.35   7. 

79-8    6 

7.22     * 

27.7 

2 

26.34    \\ 

40.03  ' 

48.9  \ 

16.1 

42.20   ^ 

7.12    '° 
7-06     * 

27.3 

4 

26.23    " 
26.15       \ 

64-7    ! 

39-94    ! 
39.88    \ 

49-5  , 
50.2  J 

26.1 

42.08    '"^ 

76.3    ' 

26.9 

4 

^3-3    1 

61.7  'p 
18 

Dec.   6.1 

42.01       ^ 
2 

74.0  - 

7.04 

4 

26.4 

5 
5 

26.11        ^ 
0 

39.86    J 

51.0  g 

16.1 

41.99 

7^-5  ,, 

7.08 

25.9 

6 
6 

26.11 

59-9  ,„ 

39.88 
39.94  „ 

5».8  , 
52-7  I 
53.7 

26.0 

42.01 

68.8  ^7 

7-^7  ,^ 

25.3 

26.16       5 

58.0  '9 

36.0 

42.08       ' 

65.9  '^ 

7.30  '3 

24.7 

26.25       ^ 

56.0   ^^ 

40.05 

Sec  d,  Tan  6 

1. 187        •K).639 

1.155       -0.578 

1.029            40.244 

1.004      -0.088 

Mean  Place 

4i«.324     7o''.44 

4*.6i2     I9".9S 

> 

24".670    6o".26 

37'.9i6    49".ai 

DV  a,  D»  a 

-0.02          -O.OI 

+0.01             +O.OI 

-O.OI           0.00 

0.00          0.00 

D^  6,  D«»  S 

+0.1 

-1.0     1 

+0.1 

-1.0 

40.I 

-1.0           1 

40.I 

-iu> 

lEpbisl 
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Mean  Solar 

a  CoroBse  Austialis. 

Mag.  4. 1 

t  Lyno. 

Mag.  5.1 

Mag.  3.0 

^  SafittaiU. 
Mag.  4.9 

Date. 

• 

Riffht 
Ascension. 

Dcdina- 
tionS. 

Right 
Ascension. 

Declina- 
tion N. 

Right 
Aacension. 

Dedina- 
tiooS. 

Right 
Ascension. 

Declina- 
tions. 

h     m 

0 

# 

h     m 

0       / 

b     m 

0      t 

h      m 

0      / 

19  3 

-38 

2 

19     4 

+35  57 

19     4 

-21      9 

0  B 

19     10 

-25  24 

Jan.    1 .0 

II.O 

21.0 

30.9 
Feb.    9.9 

31-87  " 
32.12  '5 

32.41  "' 
3« 

38.8 

37.7 
36.6 

35.6 

34.6 

IZ 
II 
10 
10 

9 

* 
10.00 
10.08  * 

10.21  '3 

10.39  •' 

10.61  " 

35 

39-'  ,„ 

36.1  3° 

33.2  \l 

3°-4    ° 

27.8  ^<^ 
22 

33*93 
34-07    4 
34-25  '! 

34-7'  M 

W  w 

56.4  „ 

56.4° 

56.3  ' 

56.3° 
56.2  » 

s 
10.87 

1 1. 01    ^\ 
11.19^^ 
II.4I   " 

11.66  ^5 

27 

w  w 

37.9   , 
37.6   \ 

37.3   \ 
37.0  3 

36.6  4 

19.9 

Mar.    1.9 

11.8 

21.8 

31.8 

32.72 
33.06  34 

33-42  "* 
33.79  11 

34.17  ^ 
39 

33.7 
32.8 

32.0 

31.3 
30.7 

9 
8 

7 
6 

6 

10.86 
11.14^8 
11.44  3« 
11.76  3^ 

12.10   -^^ 

34 

25.6 

23.9  ;^ 

22.7  ' 
22.0    ^ 
21.0    ' 

5 

34-97  ,„ 
35-26    9 

35-57  :' 

35-89  ^' 

36.21  32 

33 

56.0 

55-8  ' 

55-5  ^ 
550  5 

54.55 

"•93  ,^ 
12.22  '9 

12.53  ^' 
12.86  33 

13.19^^ 
34 

36.2 

35.7  ^ 
35.2  \ 
34.6  J 
34.0^ 

Apr.  10.7 
20.7 

34.56 
34-95  ^^ 
35-33  ^! 

30-  I 
29.6 

5 

12.44 
12.77  ^^ 

22.4 

25.0 

36.54  „ 
36.87  33 

53-9  , 
53-2  I 

13.53 
13.87  ^^ 

33.4  ^ 

32.7 ; 

30.7 

29.3 

3 

13.10  '^'^ 

37.20    ^"^ 

52.5  , 

14.21  34 

4  ^ 

32.0  7 
31.4  t 

May  10.7 

35-70  11 

29.1 

2 

13.41 11 

27.0 

37.52  ^* 

51.8  7 

14.54  ^^ 

20.6 

36.05  J5 

29.1 

0 

I 

'3-70  :^ 

29.3  "^ 

27 

37-82  ^8 

5-^ 

14.86  3* 
29 

30.9  ^ 

30.6 

June  9.6 

19.6 

29.5 

July  9.5 

36.37  ,„ 
36.67  f, 
36.93  ^ 

37.14 

17 

37.31  '7 

29.2 

29.5 
30.0 

30.6 
31.3 

3 

5 
6 

7 
9 

13.96 
14.18  " 

•T  oA  18 

14-50  'J 
14-59    I 

4 

32.0 

34-9  !' 

5^:2  3: 

38.10 
38.36  ^; 
38.58  " 

38.77  \l 

38.91  '4 
10 

50.5     . 

49.9     ^ 

49.4    \ 
49.0    ^ 

48.8     ^ 
I 

15.15 

'5-42  '! 
15.66  '4 

15.86  ^° 

16.01   '5 
II 

30.4  ^ 

30.0  "^ 

29.7  ^ 
29.6  ' 

29.6° 
1 

19.5 
29.4 

Aug.  8.4 

37-42  , 

37-48  I 
37-48  ° 

32.2 

33.1 
34.1 

9 
10 

14.63 
14.62  ' 

14.56 ,; 

+7-0  ,8 

49-8  ="8 
52.3  \\ 

39.01 
39.06    5 
39-07     ' 

48.7    , 
48.7^ 
48.8 

l6.I2 

16.18  * 

16.19  ' 

29.7  ^ 
29.9  ^ 

30.2  3 

18.4 
28.4 

37-43  ,^ 
37.33  ,^ 

35.1 
36.0 

10 

9 

8 

14.45 
14.30 ,1 

54-5  " 

39-03    * 
38.95  .; 

48.9     ' 

16.15    4 

16.07 

12 

30.6^ 

31.0  ^ 

4 

Sept.  7.3 

17.3 

27.3 

Oct.    7.3 

17.2 

37'9  ,8 

36.82  '9 

36.62  '° 

36.42  ^° 
19 

36.8 

37.5 
38.0 

38.2 

38.2 

7 

5 
2 
0 
I 

14.12 
.-  „.  21 

13.68  ^3 
13.44  '-^ 

'3.20  ^4 

58.0 

59.1     " 
59.8       I 
60.1        3 
60.0       ^ 

6 

38.83 
38.69    4 

38.53    * 
38.36  \l 

38..9  :j 

49.4     . 
49.6^ 

49.8^ 
50.0    ^ 
50.2     ^ 

15.81    4 

15.47 
15.30  ,^ 

31.4 , 
31.8^ 
32.1  ^ 
32.3  \ 
32.5 ; 

27.2 
Nov.  6.2 

36.23 
36.07    J 

38.1 
37.7 

4 
6 

8 

9 
10 

12.98 

12.78  ^° 

T  •« 

59.4 , , 
58.3 

38.04 
37-91  ^ 

50.3 
50.3    ^ 

15.00  ^ 

32.6 

32.5 ; 

16.1 

26.1 

Dec.   6.1 

35.95    „ 
35.87.  ' 
35.84    I 

37.1 
36.3 
35.4 

12.61  '7 

12.48  '3 

12.39  ' 

56.8  '5 

54^'° 
52.5  \l 

37-81  '^ 
37-75    ° 
37-73 

50.3    ^ 
50.3^ 
50.3     ^ 

14.90  '° 

14.83    ^ 

14.81    ^ 
2 

32.4 ' 
32.2  - 

31.95 

16.1 

35-87    . 
35.95     ' 

34.4 

T  ^\ 

12.35  „ 

47-2  „ 

37.76       ^ 

50.2 

14.83       , 

31.6 

26.0 

33.4 

10 

".35  ° 

37.83    ^\ 

50.1      ' 

14.90     7 

31.3  \ 

36.0 

36.09  "^ 

32.3 

I  I 

12.40   ^ 

44-3'' 

37.95 

50.1     "^ 

15.01   " 

31.0  3 

Sec^,Tan* 

1.270       -0.782 

1.235      +0.725 

1.072            -0.387 

1. 107       -0.475 

Mean  Place 

33'.225     27".86 

I1V855     47".40 

35V437     45".8i 

i2*.4o8    27".04 

D'^  a.  Dm  a 

+0.03         +0.01 

-0.02          -O.OI 

+0.01          +0.01 

+0.01         +0.01 

D^d,  D»d 

+0.1 

-I.O 

1 

+0.1 

-1.0 

+0.1 

-1.0 

40.1 

-1.0 

[Bphia] 
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APPARENT  PLACES  OF  STARS,  1913. 


FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


Mean  Solar 
Date. 


Jan.     I.O 

II.O 
2I.O 

Feb.    9.9 

19.9 
Mar.  1.9 
11.8 
21.8 
31.8 

Apr.  10.7 
20.7 

307 
May  10.7 

20.6 

306 

June  9.6 

19.6 

295 
July    9.5 

19.5 
29.4 

Aug.  8.4 

18.4 

28.4 

Sept.  7.3 

27.3 
Oct.    7,3 

17.2 

27.2 

Nov.  6.2 

16.1 

26.1 

Dec.    6. 1 

16.1 
26.0 
36.0 


Sec  (5,  Tan  <5 
Mean  Place 


D'^  a,  Dtu  a 


d  Dxaconls. 

Mag.  3.2 


Right 
Aacension. 


h 
19 


m 
12 


28.38 
28.36 

28.45 
28.65 

28.95 

2934 
29.80 

3033 
30.91 

31-51 


9 
20 

30 

39 

46 

53 
58 
60 
61 


60 

57 


32.12 
32.72 

3329 
33.82  53 

34.30  l^ 

34-71  _ 

35.03  ^, 
35.26    J 

35.40  'I 

35.44  ; 


35.38 
35.22 

34-97 
34-63 

34-22 

33.74 
33.20 

32.62 

32.02 

31.42 

30.83 
30.27 
29.76 
29.31 
28.94 

28.65 
28.46 
28.38 


16 
25 

34 

41 
48 

54 
58 
60 
60 

59 

56 

51 

45 

37 
29 

19 
8 


Declina- 
tion N. 


+67  30 


// 


24.4 
20.9 
17.4 
14.0 
10.9 


35 
35 
34 

31 

28 


8.1 

5.8^3 
4.0 

2.9 
2.5 


18 
II 

4 


2.7 

3.5 

4.9 
6.9 

9.4 

12.3 

15.5 
18.9 

22.4 

26.0 


8 

14 
20 

25 
29 

32 
34 
35 
36 

35 


29.5  „ 
32.8  ^^ 

35-9  t^ 
38.8  ^9 

41.3  '' 


43.4 
45.1 
46.3 
47.0 

47.1 

46.7 

45.7 
44.2 
42.2 

39.7 


21 

17 
12 

7 
I 

4 

10 

15 
20 

25 
29 


36.8 

33.6  ^' 
30.2  ^^4 


2.614 
32V325 


+2.415 
3o".54 


-0.06 
+0.1 


-0.05 
-1.0 


(^SaglttarU. 
Mag.  5.0 


Right 
Aacension. 


h 
19 

s 
31.24 
31.37 
31.54 
31.74 
31.97 


m 
12 


13 

17 
20 

23 
26 


28 


32.23 

32.80  '9 
'^i 
33.11  ^ 

33.43  ,, 

32 

33.75  ,, 
34.08  33 

34.41  ^^ 

34.73 

35.03 


32 

30 
28 


35.31 

35.57 
35.80 

35.99 
36.14 

36.24 

36.30 

36.31 
36.28 

36.21 

36.10 

35.96 
35.80 

35.63 
35.47 

35.32 
35.19 

35.09 
35.02 

34.99 

35.01 

35.07 
35.18 


26 

23 

19 

15 
10 

6 
I 

3 

7 
II 

14 
16 

16 

15 

13 
10 

7 

3 

2 

6 
II 


Declina- 
tion S. 


--19    6 


tf 


41.5 
41.6 

41.7 

41.7 
41.6 

41.5 

41.3 
41.0 

40.6 

40.0 

39.3 
38.6 

37.8 

36.9 
36.1 

35.3 
34.6 
34.0 
33.5 
33.1 

32.8 

32.7 

32.7 

32.7 
32.8 

33.0 
33.2 

33.4 
33.6 
33.8 

34.0 

34.1 
34.2 

34.3 
34.3 

34.4 
34.4 
34.5 


I 
I 
o 
I 
I 

2 

3 

4 
6 

7 

7 
8 

9 
8 

8 

7 
6 

5 

4 
3 

I 
o 
o 
I 

2 

2 
2 
2 
2 
2 

I 
I 
I 
o 
I 

o 
I 


1.059      -0.346 

32V7I4     3o".8i 


+0.01  40.01 

+0.1  -1.0 

lEph  ii\ 


ff  Lyno. 

Mag.  4.5 


Right 
Ascension. 


7 
12 

16 

21 

25 

28 
30 


h       m 
19     13 

18*95 
19.02 

19.14 
19.30 
19.51 

19.76 
20.04 

20.34  ,, 
20.66  32 

21.00  3^ 

35 

34 
33 
32 
30 

27 

23 

19 

15 
10 

5 

I 

6 

10 

15 
18 

31 

23 
25 
25 
23 

21 
18 

15 
II 

6 

I 

4 


21.35 
21.69 

22.02 

22.34 
22.64 

22.91 

23.14 
23.33 
23.48 
23.58 

23.63 
23.62 

23.56 
23.46 

23.31 

23.13 
22.92 

22.69 

22.44 

22.19 

21.96 

21.75 

21.57 
21.42 

21.31 

21.25 
21.24 
21.28 


Declina- 
tion N. 


+3758 


ft 


34.2 

31.2  3° 

28.2  30 
.28 

22.8  ^^ 
23 

20.5 
18.6  '9 

17.3 '' 
16.5 

16.3 


16.7 
17.7 
19.2 
21.2 
23.6 

26.3 
29.2 

32.3 
35.4 
38.5 

41.5 
44.4 
47.1 
49.5 
51.5 

53.2 
54.5 
55.3 
55.7 

55-6 


10 

15 
20 

24 
27 

29 
31 
31 
31 
30 

29 

27 

24 
20 

17 
13 

8 

4 
I 

5 


10 
14 


55.1 
54.1 

50.8  '9 

48.5  '' 
25 

46.0 

43.2 


40.2 


28 
30 


1.268       40.781 
20".  864     4 1  ".9 1 


-0.02 

40.I 


-0.02 
-0.9 


Q^Aqnto. 
Mag.  5.1 


Right 


h       m 
19     13 


Dedinft- 
tiooN. 


4-1 1  25 


s 

42.47 

42.57 
42.71 

42.88 
43.09 

43.32 
43.57 

43.84 
44.12 

44.42 

44.72 
45.02 

45.32 
45.61 

45.89 

46.15 
46.38 

46.58 

46.74 

46.86 

46.94 
46.98 
46.97 
46.92 
46.83 


10 

H 

17 
21 

23 

25 

27 
28 

30 
30 

30 

30 
29 

28 

26 

23 
20 

16 

12 

8 

4 
I 

5 

9 
12 


46.71 

46.57 
46.41 

46.23 
46.06  '7 


16 
18 


45.90 
45.76 
45.64 
45.56 
45.52 

45.52 
45.56 
45.64 


16 

14 
12 

8 

4 
o 

4 
8 


66.9 
65.0 
63.2 
61.4 
59.B 

58.5 

57.5 

56.9 
56.6 

56.8 

57.4 
58.3 
59.6 
61.2 
63.0 

65.0 
67.1 

69.3 
71-4 
73.5 

75-5 
77-3 
78.9 
80.3 
81.5 

82.4 
83.0 

83.4 
83.5 
83.3 

82.9 
82.2 
81.2 
80.0 
78.6 


19 
18 

18 

16 

13 

10 
6 

3 
2 

6 

9 

13 
16 

18 

20 

ii 
22 

21 
21 
20 

18 
16 

14 

12 

9 

6 

4 
I 

2 
4 

7 

10 
13 

M 
16 


77.0  ,j 

75.2 

73.3 


i< 


I.030         4O.202 

43'.972    76"x>5 


-0.01 

40.I 


OiOO 
-0;9 
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FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


Date. 


Jan.    I .o 

II.O 
2I.O 

309 

Feb.   9.9 

19.9 
Mar.  1.9 
11.8 
21.8 
31.8 

Apr.  10.8 
20.7 

30.7 
May  10.7 

20.6 

30.6 

June  9.6 

19.6 

29.5 

July   9-5 

19-5 
29.5 

Aug.  8.4 
184 
28.4 

Sept.  7.3 

173 

273 
Oct.    7.3 

17.2 

27.2 

Nov.  6.2 

16.2 

26.1 

Dec   6.1 

16.1 
26.0 
36.0 


Mean  Place 


K  Cygai. 

Mag.  4.0 


Richt 
Ascmsion. 


h 
19 

8 

304 
3.08 

319 
336 

3.59 

3.87 
4.20 

4-57 
4.96 

5.37 

5.79 
6.21 

6.62 

7.00 

7.35 

7.66 
7.92 
8.13 
8.27 

8.35 

8.36 

8.31 
8.20 
8.03 
7.80 

7.53 
7.22 

6.88 

6.53 
6.18 

5.84 

552 

5.23 

4-99 
4.80 

4.67 
4.60 
4.60 


m 
15 


4 
II 

17 

23 
38 

33 
37 
39 
41 
42 

42 
41 
38 

35 
31 

36 

31 
14 

8 
I 

5 
II 

17 
23 
27 

31 
34 
35 
35 
34 

32 
29 
24 
19 
13 

7 
o 


Declina- 
tion N. 


+53  II 
// 

80.6 

77.2  ^^ 

73.8  II 
70.6  ^^ 

67.6  3° 

27 

64.9 

^  Z  22 

61. 1  "^ 
60.1  ^° 
59.85 

60.1 
61.0  9 

62.5  '5 

64.5    ^ 

67.0  ^5 

29 

73-0 1 

76.3  tl 

79.8  35 
83.3  II 

86.7 

89.9  3^ 

92.9^. 

98.0  ^^ 


T  Draconls. 
Mag.  4.6 


Right 
Ascension. 


20 

15 
II 

6 

I 

5 

10 

15 
20 

24 
28 

90.0^* 
86.7  ^3 


100.0 
IOI.5 
102.6 
103.2 

1033 
102.8 

IOI.8 
100.3 

98.3 
95.9 

93.1 


1.670 
5*.579 


+1-337 
87".20 


D>  a.  Dm  a         -0.03         -0.03 
l>^d,'DmS   I      40.1  -0.9 


h 
19 


m 
17 


8.85 

8.77 
8.83 

9.04 
9.39 

9.86 

0.43 
1.09 

I.81 

2.58 

3.36 
4.13 


8 

6 

21 

35 
47 

57 
66 

72 

77 

78 

77 


4-^^  II 

5.54 


6.14 

6.65 
705 

7-33 
7.48 
7.50 


60 

51 

40 
28 

15 
2 

II 


7.39  ,, 
7.16  ^^ 
6.81  35 

6.34  4^ 


5.77 

5.11 
4.38 
3.60 
2.79 

1.97 


57 
66 

73 
78 
81 
82 
81 


78 


1. 16 
0.38 
9.66  7^ 
9.01  ^ 
8.46  55 
43 
8.03 
7.72  3' 


7.55 


17 


Declina- 
tion N. 


+73  II 


tf 


33.9 

30.5 
27.0 
23.6  ^4 
20.4 


34 
35 


32 
28 


7.6 

5.2 

3.4 
2.2 

1.6 


24 
18 

12 

6 
I 


8 
14 


1.7 
2.5 

5.8  '9 
8.2^^ 

28 


21.0 
24.1 

275 

31.0 

34.5 

38.0 
41.4 
44.6 

47-5 
50.1 

52.3 
540 

55-3 
56.1 

56.3 


31 
34 
35 
35 
35 

34 

32 

29 
26 

22 

17 

13 
8 

2 
3 


8 


56.0 

55-2 

53.8  '^ 
10 

46.7 
43.6  3' 

40.2    ^^ 


3458  +3.310 


// 


I4".079     39''.43 


-0.08         -0.07 
+0.1  -0.9 

fBph  13I 


d  Aquilse. 
Mag.  3.4 


Right 
Ascension. 


h 
19 

8 

5.27 

5.37 

5.51 
5.68 

5.88 

6. 1 1 
6.36 

6.63 
6.91 
7.20 

750 

7.81 

8.11 

8.41 

8.70 

8.96 
9.20 
9.41 
9.58 
9.72 

9.81 
9.86 

9.87 
9.84 

9-77 

9.66 
952 

9.37 
9.21 

905 

8.90 
8.77 
8.66 
8.58 
8.54 

8.54 
8.58 
8.66 


m 
21 


10 

14 

17 
30 

23 

25 

27 
38 

29 
30 

31 
30 
30 

29 
36 

24 
21 

17 
14 

9 

5 
I 

3 

7 
II 

14 

15 
16 

16 

15 

13 

II 

8 

4 
o 

4 
8 


Declina- 
tion N. 


+    2   56 


14 


16.5 

I5.I 
13.8  '^ 

12.5 
1 1.4 


13 
II 

9 


10.5 
9.8 

9-4 
9.4 
9-7 


7 

4 
o 

3 
6 


9 
12 


10.3 
II. 2 
12.4 
13.8  "1 
15.4 


16 

17 


17.1 
18.9 
20.7 
22.4 
24.1 

257 
27.1 

28.3 

29.4 

30.2 

30.8 
312 

31.5 
31.6 

31-4 

31.0 

30.4 
29.7 

28.8 

27.8 

26.6 

25.3 
239 


18 
18 

17 

17 
16 

14 
12 

II 

8 
6 

4 

3 
I 

2 
4 

6 
7 

9 
10 

12 

13 
14 


I.OOI 

6". 719 


+0.051 
26".o6 


^Cyfni. 
Mag.  3.2 


Right 
Ascension. 


0.00 
+0.1 


0.00 
-0,9 


I 


h 

19 

s 
1.05 

1. 13 
1.24 

1.39 
1.58 


m 
27 

8 
II 

15 
19 

33 


1.80 
2.05 

2-33  ,^ 
2.62  ^9 
31 


25 
38 


32 
32 


2.93 

3.25 

3.57 
3.88  3' 

4.19 

4.48 


31 
29 

27 


4.75 
4.99 

5-20 

5.37 
5.49 

556 

5-59 

5.57 
5.51 
5.41 

5.27 
510 
4.91 
4.71 
4.50 

430 
4.12 

3.97 
3.85 
3-77 

3.72 
3.72 
3.76 


24 

31 

17 
12 

7 

3 
2 

6 

10 

14 

17 

19 
20 

21 

20 

18 

15 
12 

8 
5 

o 
4 


Declina- 
tion N. 


+  2746 


// 


27.1 

245 
21.9 

19.4 

17.I 

I5.I 

13.5 
12.4 

II.8 
11.7 

12. 1 
13.0 
14.4 
16.2 
18.3 

20.7 

23.4 
26.2 

29.0 

31.8 

34.6 
37.2 
39.6 
41.7 

43-5 

45.0 
46.2 
47.0 

47.4 
47-4 

.47.0 
46.2 

|45-o 

.43.5 
41.6 

39.4 
370 

34.5 


26 
26 

25 

23 
20 

16 
II 

6 
I 

4 

9 

14 
18 

21 
24 

27 
28 

28 

28 

28 

24 
21 

18 
15 

12 

8 

4 
o 

4 

8 
12 

15 

19 
22 

24 
25 


1. 130       +0.527 
I2V750    34"-64 


-O.OI 


-0.0 1 
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I  Cygnl. 

/i  Aqulle. 

h  Sagittarii. 

K  AgnilK.         ] 

Mean  Solar 

Mag.  3.9 

Mag.  4.6 

Mag.  4.7 

Mag.  5.0          -l 

Date. 

■! 

Right 

Declina- 

Riffht 

Declina- 

Risht 

Dcdm*- 

Riciit 

DmSm- 

Ajcennoa. 

tion  N. 

Aacensian. 

tion  K. 

Aacension. 

tioaS. 

AsCWMPOli. 

thaS. 

4 

h       m 

0      / 

h       m 

0 

/ 

h       m 

0      1 

h       m 

1 

0         9 

19     27 

+51  32 

19     29 

+  71 

[I 

19  31 

-25    4 

19    32 

-  7  n  ^ 

mm 

Jan.    1 .0 

8 
28.32 

99 

32.8 

8 
48.93       ^ 

9  9 

28.0 

16 
16 

8 

2336  ,, 

WW 

46.7  , 

s 

"•31  .„ 

WW 

27.8 
28.6     *       ; 

II.O 

28.35       I 

29.4  ^^ 

49.02     9 

26.4 

23-64  '* 

46.4  3 

"•*»  ! 

21.0 

28.44    ,! 

26.1  33 

49.15     ^ 

24.8 

46.0  ♦ 

".55  \t 

29.3      I 
29.9      _ 

31.0 

28.59    '^ 

22-9  ^^ 

49.31   ^^ 

233 

15 

23-83  '' 

45-6  4 

"•72 ,' 

Feb.    9.9 

28.80   ^l 

^9-9  ^! 

49.50  '9 

22.0 

13 

22 
24.05   " 

45-1  5 

20 
"•92  ^° 

30.4     J 

26 

27 

22 

II 

25 

5 

22 

19.9 

29.06 

17.2 

49.72 

20.9 

24.30 
24-58   '^ 

44-6 
44-0 

12.14 

30.8               , 

Mar.    1.9 

2936  3° 

15.0  " 

49.96  ^^ 

20.0 

9 

12.39  „ 

31.0 

11.8 
21.8 

29.70  ^J 
30.08   3^ 

13-3  '^ 
12.2  " 

20 
50.22 

50.50  ^° 

19.5 
19.4 

5 

I 

24.88  30 

25.20  3^ 

43-3 ; 

42.6  7 

12.66  '7 
"•94  !! 

310     ^ 
30.8      ' 

31.8 

30.48  :j^ 

11.7    \ 

50.79  , 

19.6 

2 

2553  ^^ 

41-8  „ 

13-24 ,. 

30.3      J 

41 

3 

30 

6 

33 

8 

3« 

Apr.  10.8 

30.89 

"•9     a 

51.09 

20.2 

25.86 

41.0 

13-55  „ 

29.6 

20.7 

41 

31  30; 

12.7     " 

51.39  ^ 

21. 1 

9 

26.20  34     4.0.1   ?  1 

13.86  3 

28.6   '^ 

307 

3170* 
32.08  38 

^4-^    !o 

51.69^^ 

22.3 

12 

26.54  ^^ 

39-3" 
38.5! 

*4-^7  \^ 

27.5    " 

May  10.7 

16.0  '9 

51.99^ 

23.8 

15 

26.88  34 

H-47  ^^ 

26.3 

20.7 

32.43  11 

18.4  't 
^  28 

52.28  ^9 
27 

25.5 

17 
19 

27.21  33 
31 

37-8  J 

14-77  f. 

25.0   jj 

30.6 

32.75  „ 

21.2 

5^-55  .^ 

27.4 

^^x 

27.80  ^° 

37-1 

15-05  „ 

23.6 

22.2  '* 

June  9.6 

33-02  ,; 

24-3  ^ 

52.79  ,, 

29.4 

20 

36.6  5 

'5-30  ^ 

19.6 

22 
3324    _ 

27.6  33 

53.00  ^ 

31.4 

20 

28.05  ^  1  36.2  "*  1 

15-53  ,^ 

20.9  '3 

295 

17 

33-41    I 

31.0  34 

53-^8    ; 

33.4 

20 

28.27  " 

35-9  . 

15-72 ;' 

15-88  ** 
II 

19.7  !| 

July    9-5 

33.51    ^ 

4 

34.5 

34 

53.32  ,^ 

35.3 

19 
18 

28.44  ^ 
13 

35-8; 

'^•5  ,^ 

19.5 

33.55     . 

37-9  ,. 

53.42 
53.48    \ 

37.1 

16 

28.57    « 

28.65  ! 

35-8 

15-99    , 

16.6    ^ 

29.5 

3352     I 

41.2  " 

38.7 

36-0^ 

16.06    ' 

Aug.  8.4 

33.43  _^ 

44-3 

47-1 ,: 

53.49    _ 

40.2 

15 

28.68  3 

36-3^ 

16.08       ' 

15.9    J 
154    J 

18.4 

33.29  ,^ 

53.46     3 

41.5 

13 

28.66  ^ 

36.6  3 

16.06    ' 

28.4 

20 

33-09  „ 

49.6    5 

7 
53.39  .1 

42.5 

10 

28.60  ^ 

37-0  4 

16.00 

15.0    * 

25 

21 

10 

8 

10 

5 

9 

Sept.  7.4 

32.84 
32.56  ^^ 

5'-7  ,, 

5329  ,, 

43.3 

6 

28.50 

37-5  , 

15-91  ,. 

14.7    .     - 

17-3 

53-4 

53.16  ^ 

43.9 

28.37  w 

28.21  '* 

38.0  5 

15-79  " 

14.5    0     ^ 

27.3 

32-25 ; 

54-6  -^ 

53.01    ^ 

52.85 ; 

44.2 

3 

38-4! 

'5-49  ,6 
15.33  ,^ 

14.5  ,  s 

Oct.    7.3 

3i-f2  „ 

55-3    \ 

44.3 

I 

28.04  *' 

38.7^ 

14.6      * 

17.2 

3'-59^3 

55.5    3 

5-^«  :^ 

44.2 

I 
3 

27.87  ;^ 

38.9^ 

14.8  ,  i 

3       i 

27.2 

31.26 

55-2    „ 

5^52 , . 

43.9 

6 
8 

27.71 , . 

390 

15-18 

11 

I5.I      .       } 

15.5      , 
16.0     ^ 

16.5     ^ 

Nov.  6.2 

30.95  ,»  154.4  . 

52.38  ^ 

43.3 

27.57 ,: 

39-1 

15-05  1; 

16.2 

30.67  ll 

51.2 

52.26  '^ 
52.18  \ 

42.5 

27.45 ' 
27.37  . 

39-1 

14-94    - 
14.86    » 

26.1 

30.43  ,„ 

41.5 

10 

39-0  , 

Dec.    6.1 

IQ 
30.24   ,J 

48.9    '^ 
•            27 

52.13  ^ 

40.3 

12 
14 

27.33  * 

38.8; 

14.8a    4 

I7.I      7 

1 

16.1 

30.11      g'46.2    __ 

52.12 

38.9 

27-33    . 

38-5  , 

14.81 

17.8     ,       . 
18.5      ' 
19.2 

26.1 

30.03 

43.2    ^^ 

52.15  ; 

37.4 

»5 
16 

27-37    * 

38.2  3 

14.85    * 
14-93 

36.0 

30.01 

40.0^ 

52.22    ' 

35.8 

27.46    ' 

37-8* 

Sec  <5,  Tan  S 

1.608         +1.259 

1.008      +0.126 

1. 104      -0.468 

1.00B      -O.U7 

Mean  Place 

30'.783     38".5i 

5o'.389     37".02 
0.00           0.00 

34'.847     35".26 

ia..723    i7".5* 

D'^  a,  Dm  a 

-0.03         -0.03 

+0.01         +aoi 

0.00         ooo 

D4, 8,  D«  <^ 

+0. 1            -0.9 

+0.2            -0.9 

■K).2          -0.9 

40.3         -a9 

lEph  13] 
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APPARENT  PLACES  OF  STARS,  1913 


FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


Mean  Solar 
Date. 


Jan.     I.O 

II.O 
2  I.O 

Feb.   9.9 

199 
Mar.  1 .9 
1 1.9 
21.8 
31.8 

Apr.  10.8 
20.7 

30.7 
May  10.7 

20.7 

30.6 

June  9.6 

19.6 

29.6 

July  9.5 

29.5 
Aug.  8.4 

18.4 

28.4 

Sept.  7.4 

17.3 

27-3 
Oct.    7.3 

17-3 

27.2 

Nov.  6.2 

16.2 

26.1 

Dec.    6.1 

16.1 
26.1 
36.0 


Sec  ^,  Tan  d 
Mean  Place 


D'l^  a,  Dt*  a 


/  Saginarii. 

Mag.  5.1 


Right 
Ascension. 


h 
19 


m 
41 


10 


5.87 

5-97 
6.11  '^ 
6.28  '7 

6.49  '' 


6.72 
6.98 
7.26 

7.56 
7.87 


23 

26 
28 
30 
31 
32 


8.19 
8.52 
8.85 
9.18  33 
9.50  32 


33 
33 


19.80 
20.08 
20.33 

20.55 
20.73 

20.86 
20.94 
20.98 
20.97 
20.92 

20.83 
20.71 
20.56 
20.40 
20.24 

20.08 
19.94 
19.82 

19.74 
19.69 

19.68 
19.71 
19.79 


30 

28 

25 
22 

18 
13 

8 

4 
I 

5 
9 

12 

15 
16 

16 

16 

14 
12 

8 

5 
I 

3 
8 


Declina- 
tion S. 


-1958 


// 


26.8 
26.8 
26.7 
26.5 
26.3 

26.0 
25.6 
25.1 
24.4 
23.6 


22.7 
21.8 
20.8 
9.8 

8.8 


7.9 

7.1 
6.4 

5.8 

5.3 

5.0 

4-9 

4.9 
50 

5.2 

5.4 

5.7 
6.0 

6.3 
6.6 

6.9 

71 
7.2 

7.3 
7.3 

7.3 
7.3 
7.2 


o 
I 

2 
2 

3 

4 

5 

7 
8 

9 

9 
10 

10 

la 

9 

8 

7 
6 

5 
3 

I 
o 
I 
2 

2 

3 
3 
3 
3 
3 

2 
I 
I 

o 
o 

o 
I 


1.064 
I7».289 


-0.363 
i5".54 


+0.01 
+0.2 


+0.01 
-0.9 


y  Aqulle. 
Mag.  2.8 


Right 
Ascension. 


h 
19 


m 
42 


s 

5.94 
6.01 

6.12 

6.27 

6.45 

6.66 
6.89 
7.14 
7.41 
7.70 


7 
II 

15 
18 

21 

23 
25 
27 
29 
30 


30 


8.00 
8.30 
8.61  3' 

8.91  3° 
9.20 


29 

28 


9.48 

9-73 

9.95 
0.14 

0.29 

0.40 
0.46 
0.48 

0.45 
0.39 


25 
22 

19 

15 
II 

6 

2 

3 
6 

10 


0.29 
0.16 
O.OI 

9.85 

9.68  '7 


13 

15 
16 


952 

9-37 

9.25 
9.16 

9.10 

9.07 
9.08 

9.13 


16 

15 
12 

9 
6 


I 

5 


Declina- 
tion N. 


4-10  23 


// 


53.4 

51.7 
50.0 

48.4 

46.9 

45.6 

44.7 
44.1 

43.9 
44.0 

44.5 

45.4 
46.7 

48.3 
50.1 

52.1 
54.2 

56.3 

58.5 
60.6 


69.8 
70.6 
71. 1 

71.3 
71.2 

70.9 
70.4 
69.6 
68.5 
67.2 

65.8 
64.2 
62.5 


17 

17 
16 

15 
13 

9 
6 

2 

I 

5 

9 

13 
16 

18 

20 

21 
21 
22 
21 
20 


18 


62.6 
64.4 
66.1  '7 
67.6  '5 
68.8  " 


12 
10 

8 

5 
2 

I 
3 

5 
8 

II 

13 
14 

16 
17 


1. 01 7        +0.183 
7".4io     6i".9i 

0.00  -O.OI 

+0.2  -0.9 

(Bph  tjl 


S  Cygni. 
Mag.  3.0 


Right 
Ascension. 


h 
19 


m 
42 


s 


3.24 
3.26 

3.33 
346 
3.64 

3.87 
4.14 

4-44 

4.77 
512 

5.49 
5.87 
6.24 

6.60 
6.94 


7 

13 
18 

23 

27 
30 

33 
35 
37 

38 
37 
36 

34 
31 


27 

23 
18 


7.25 
7.52 

7.75 

7.93  ^_ 
8.06  '3 

7 

8.13 
8.14 

8.10 

8.01 

7.87 


7.68 
7.45 

7  20 

6.93 
6.65 


I 

4 

9 

14 

19 


23 

25 

27 
28 

28 


26 


6.37 
6. II 
5.88  ^3 
5.68  ^'^ 
5.52 


20 
16 
12 


5.40 

5-33 
5.32 


7 
I 


Declina- 
tion N. 


+44  54 


// 


59.3 
56.2 

53.1 
50.0 

47.1 

44.6 
42.4 
40.7 
39.6 
39.1 

39.2 
39.9 

41.2 

43.0 

45-3 

47-9 

50.9 

54.1 

57.4 
60.7 

64.0 
67.2 
70.2 
730 
75.5 


31 

31 

31 
29 

25 

22 

17 
II 

5 
I 

7 

13 
18 

23 
26 

30 
32 
33 
33 
33 

32 

30 
28 

25 
21 


17 


77.6 

79.3  ,^ 
80.6  '3 

81.4 

81.8 


81.7 
81.0 
79.8 
78.2 
76.1 

73.6 
70.9 
67.9 


7 
12 

16 

21 

25 

27 
30 


I  412 
i5'.393 


40.997 
64".44 


6  Sagitte. 

Mag.  3.8 


Right 
Ascension. 


-0.02 
+0.2 


-0.03 
-0.9 


7 
II 


h   m 

19  43 

28.96 
29.03 

29.28  *^ 
17 

^9-45  ,; 

20 

29.65 ,, 
29.88  ^l 

30.14 " 
30.42 

30.71 


26 
28 
29 

30 


31-01 

31.32 
31.63 

31.93 

32.22 

32.50 
32.75 
32.97 

33-16 
33.31 

33.41 
33.46 

33.47 
33.44 
33.37 

33-26 
33.12 
32.96 

32.79 
32.61 

32.44 
32.28 

32.14 
32.03 

31-96 

3192 
31.92 

31.96 


31 
31 
30 
29 
28 

25 
22 

19 

15 
10 

5 
I 

3 

7 
II 


4 
6 

7 
8 

7 

6 

4 
I 

7 

4 

o 

4 


Dedina- 
ttonN. 


+  18  18 


// 


21 

21 
21 

16 

12 
9 

5 
o 

5 

9 

13 
16 

19 

22 

24 


60.9 
58.8 

56.7 

54-6 
52.7 

51-1 

49-9 
49.0 

48.5 
48.5 

49.0 

49.9 
51.2 

52.8 
54.7 

56.9 

59-3  ._ 
61.8  ^5 

64.3  '' 
24 

24 

23 
21 

18 

16 

13 
10 

7 

4 
0 

3 

6 

9 
13 
15 
17 

19 

21 


66.7 

69.1 
71.4 

73.5 
75.3 
76.9 

78.2 
79.2 

79-9 
80.3 

80.3 

80.0 

79.4 

78-5 
77.2 

75.7 

74.0 
72.1 
70.0 


1.053      +0.331 
30«.5i5    68".53 


-O.OI 

+0.2 


-0.01 
-0.9 
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FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


1 

a  Aqnilie. 

7  AquUsB. 

f  Draconia. 

I  SaglttarU. 

Mean  Solar 

Mag.  0.9 

Var.  3-7-4.4 

Mag.  4.0 

Mag.  4.2 

Dtte. 

1 

Riffht 

Declina- 

Right 

Declina- 

Right 

Declina- 

Right 

Declina- 

tion N. 

Ascension, 
h       m 

tion  N. 

Ascension. 

tion  N. 

Ascension. 

tion  S. 

h       m 

0      / 

0      / 

h       m    '          °      ' 

h       m 

0      / 

19     46 

+  837 

19     . 

*8 

+    0  46 

19     48 

+70     2 

19     49 

-42    5 

Jan.    i.o 

s 
30.86 

^7-6  ./; 

1.08 

0 

$9 

44.6 

s 
23.98 

440 

s 
13.99 

64.8 

II.O 

30.93  ,! 

66.0  '* 

1. 16 

8 

12 

43.4 

23.85   '^ 

40.7  _ 

1 1 

14.10  " 

63.4  '* 

}               2I.O 

II 
3104  " 

644  It 

1.28 

12 

42.3 

23.84      ' 

37-3  ^1 

'4-26  ^^ 

61.9  '5 

:          310 

31-19  11 

62.9    5 

1.43 

15 

_  0 

4'-*  W 

23.95   " 

33.9  _ 

14.46  ^°  1  60.4    5 

»    Feb.   9.9 

3^-37  ll 

6^-5    t 

I.61 

18 

40.2  '« 

24.18  ^3 

30.6  33 

14.71  *5    58.8  -6 

20 

13 

20 

7 

34 

30 

28            15 

19.9 

31-57  „ 

60.3 

I.81 

39-5    . 

24.52 

"7-^  .6 
*5-o  „ 

14.99 ,, 

57-3  ,, 

Mar.   1.9 

31.80  11 

59-4    ' 

2.04 

23 

39.0    5 

24.96 1: 

15.30^' 

55-9  \\ 

11.9 

32  05  '5 

58.9    ^ 

2.29 

25 

38.8    I 

25.48  5^ 

21.3 

15.643^ 

16.00  36 

54.5  \\ 

21.8 

32.32  11 

58.8    ' 

2.56 

27 

38.8    ° 

26.07  ^: 

53.2  '3 

31.8 

32.61  '9 

59.0    ^ 

2.85 

29 

39.1    ^ 

26.71  ^ 

20.4  ^ 

16.39  39 

52.0  '^ 

30 

6 

30 

7 

67 

3 

40 

II 

Apr.  10.8 

32.91  „ 

59-6 

3-15 

39-8  ,„ 

27.38 , 

20.1 

16.79  ^_ 

50.9       ^ 

20.7 

33-21  30 

60-5' 

3.45 

30 

40.8  '° 

2^-°5  ^ 

20.5  ^ 

17.19^ 

49-9         Q 

30.7 

33-52  3' 

61.7  " 

3.76 

31 

4*°  !! 

^«-7'  ^ 

^^•5 :" 

17.60^' 

49.1          ^ 

May  10.7 

33-82  11 

63-2  ^ 

4.06 

30 

43-4  '\ 

29.34  ^g 

^3-^   ? 

18.01  ^' 

48.5          \ 

20.7 

34"  It 

65.0  '8 
20 

4.36 

30 
28 

45-0  '* 
17 

29.92  ^ 

51 

18.41  ^° 

37 

48.2          ^ 
I 

30.6 

34-39  ,. 
34.65  ll 

67-0,, 

4.64 

26 

46.7  „ 

30.43  ^, 

=^7-8  ,„ 

18.78 

48.1 

June  9.6 

69.1  11 

4.90 

48.4  'I 

30.86  ^3 

30.8  3° 

19.13  ^^ 

48.2          ; 

19.6 

34-88  'I 

71-2  " 

5.13 

23 

50.2  '? 

31.20  ^^ 

34.1  " 

19.45  ^^ 

48.5         ^ 

29.6 
Ny  9-5 

35-07    ' 

35-23  '* 
II 

73-3  " 

75-3  '° 
19 

5-33 
5-49 

20 

16 

12 

5'-9  ^ 

53.5 : 

31.44  :j 
31.57  '^ 

37.6  ^5 
4-  ^6 

19.72     7 

22 

19.94  ,^ 

49.1          \ 
49.9         ^ 

Q 

19.5 

35-34    , 

77-*  .« 

5.61 

A 

55.0  .^ 

3159  .„ 

44.8,, 

20.11           50.8 

'           29.5 

35-41    7 

79-0    ! 

5.69 

8 

56.4  't 

10 
31.49 

48.3  ^^ 

20.22  " 

51.9  • 

Aug.  8.4 

35-44    I 

80.6  '* 

5.73 

4 

57-6    0 

20 
31.29  _ 

517  ^t 

20.27    ^ 

53.1 ; 

18.4 

35-42    I 
35-36    ° 

82.0  "^ 

5.72 

I 

58.6  '« 

30.99  ^^ 

54-9  ^! 

20.26    ^ 

20.20 

II 

54-4  W 

28.4 

83.2  '^ 
10 

5.67 

5 
9 

59.5    I 

3-59  z 

57«  ^6 

55.6  w 

Sept  7.4 

35-27  „ 

84.2 

5-58 

60.1 

30.11 

^•4,, 

20.09 

56.8 ,, 

17-3 

35-15 

84-9    ^    S-46 

12 

60.5       ^ 

29.56  55 

^^•95  ^ 

62.6  " 

19.94  If 

57.9  ■' 

27.3 

35-00  '^ 

34.84    * 
34-68  ^ 

85.4    I 

5.32 

14 

60.7       ^ 

64-3  :^ 

19.75  ', 

58.8     9 

59.4  ' 

Oct.    7.3 

85-6    ^ 

5-17 

15 
16 

60.8        ' 

^^•3o  J^ 
27.64  f 

65.6  '3 

19.54  w 

17.3 

855 

5.01 

60.7        \ 

66.3    7 

22 
19.32 

59.8  \ 

10 

3 

15 

3 

67 

2 

21 

I 

27.2 

34-52 

85.2 

4.86 

60.4 

26-97  ,, 

66.5 

'9."     _ 

59.9  , 

'    Nov.  6.2 

34.37  1^ 

84-7    ^ 

4.72 

14 

59.9    ^ 

^^•31  'J 

66.1    * 

18.92    ^ 
18.76    ^ 

59-7    ^ 

16.2 

34.25  'I 

84.0    7 

4.60 

12 

59-3    „ 

25.69  J^ 

65.1 ;° 

59.3    , 

26.1 

34-16    9 
34-10 

83.0    ° 

4.51 

9 

58.5    ^ 

25.13  _ 

636  5 

18.64    " 

58.6    7 

Dec   6.1 

81.8  " 

4.46 

5 

57.6    ^ 

24.64  ^9 

61.6  ^° 

18.56      I 

57.7    ^ 

3 

13 

2 

10 

41 

25 

3 

II 

16.1 

3407     , 

80.5 

4.44 

56.6 

24.23         59.1  „l 

18.53     , 

56.6 

26.1 

34.08     ' 

77.4 

4.46 

2 

55.5 

23.92  \ 

56.2  ! 

18.55     \ 
18.63 

55-3    J 

36.0 

34.13    ^ 

4.51 

5 

54-4  ' ' 

23.72       1  530  '^^ 

539  '4 

Stc6,ran6 

i.oii       +0.152 

I.OOO 

•1-0.014 

2.930      +2.754 

1.347       -0.903 

Mean  Place 

32'.3i5     76".  10 

2*492 

53".93 

28'.50i     46".74 

15*639    5 1 ".7 1 

D^o^D-a 

0.00           0.00 

0.00 

0.00 

-0.07         -0.08 

+0.02         +0.03 

t>^9,J>md              40.2               -0.9        1 

+0.2 

t 

-0.9 

+0.2            -0.9 

+0.2           -ojt^ 

I9I3 

29 

1 

Eph  13] 
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APPARENT  PLACES  OF  STAK8,  1913, 


FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


€  Pavonis. 

>9  AquiUs. 

7^  Sagitte. 

0  BagittaiU. 

Mean  Solar 

Mag.  4.1 

Mag.  3.9 

Mag.  3.7 

Mag.  4.6 

Date. 

Right 

Declina- 

Right 

Declina- 

Right 

Declina- 

Right        Dediu- 

Ascension. 

tion  S. 

Ascension. 

tion  N. 

Ascension. 

tion  N. 

Ascensioa. 

ttonS. 

h       m 

•      / 

h       m 

0      / 

h     m 

0      / 

h      m 

0    # 

19     50 

-73    8 

## 

19     51 

+  6  II 

19   54 

+19  14 

19   57 

-2757 

am 

Jan.     I.O 

28.93  .  . 

A2-7 

8 

0.96 

10.9  ,^ 

51.72 

7^-7  ,. 

8 
17.21 

WW 

21.3  4 
20.7 

II.O 

29.07  J* 

39.7  I, 

103  ,; 

9-5    J 

51.77  X 

69-6  " 

17.30      9 

2I.O 

29.34  z 

366  ^' 

'•^4  ' 

8.0*5 

51.86    9 

67.5  " 

17.43    ^ 

20.0  ' 

31.0 

29.74 1^ 

33.6  3° 

1.28   '4 

6.6 '4 

51.99  J 

654    ' 

17.60  '7 

19.3  I 

Feb.    9.9 

30.26  5^ 

30.7  ,; 

1.45 ''' 
20 

5.3'^ 

"^   ^    10 

10 

52.15 

»9 

«3-5  :^ 

17.80  ^° 
23 

18.5  J 

19.9 

30.89 

28.0 

-^5  „ 

4-3    8 
3.5    . 

52.34  „ 

^^•9  _ 

18.03     . 

17.7  ^ 

Mar.    1.9 

31.61  7^ 

25-5  '^ 

-87  " 

52.56  " 

60.6  '3 

18.29  ^^ 

16.8  » 

11.9 

32.40  11 

23-3  " 

2.12   »5 

3.0    5 

52.81  ll 

59.6 

18.58  ^9 

^5.9  ' 

21.8 

33.25  _ 

21.4  '9 

^•39  ll 

2.9     ' 

5308  ll 

59.1     , 

18.89  ^' 

14.9  '• 

31.8 

34-^5  ^ 

^9-9  \\ 

^•^7  !' 

3.2     I 

53-37  ,' 

I 

59-0  ' 

19.21  32 

13.8 

93 

12 

30 

30 

4 

34 

II 

Apr.  10.8 

35.08 

18.7 

^•97  ,„ 

3-8    0 

53-67  „ 

59-4  „ 

19.55  ^^ 

"•7  ,„ 

20.7 

36.03  95 

18.0  7 

3.27  ^° 

4-7    ' 

53.98  ll 

60.3,^ 

19.90  ^5 

"•7  0 

307 

36.97  94 

^77   ^ 

358  ^' 

59" 

5430  3^ 

61.6  '3 
63-2  If 

20.25  ^^ 

^°-7  Z 

May  10.7 

37.90  11 

17.8    ' 

3.88  30 

7-4   ' 

54.61  3' 

20.60  35 

9-7'" 

20.7 

38.79  ll 

18.3    5 

4.18  3« 
^         28 

9.1  '7 

»9 

54-91  3^ 

65.1   '9 
22 

20.94  ^ 
33 

8.8  9 

7 

30.6 
June  9.6 

39.62 
40.38  ll 

19.2 

20.5  '^ 

113  »6 

4-72  „ 

II.O 

12.9  '9 

55-^9  ,^ 
55.45  't 

**7-3  ,^ 
697 '4 

21.27 
21.58  3' 

7-5  : 

19.6 

41.05  % 

22.2     7 

4-95  '^ 

»  -    ^    20 

55-68  »3 

72.2    I 

21.86  28 

7'   t 

29.6 

41.61 56 

24.2  ^! 

5'5  !° 

16.9  "^ 

55.87    9 
56.03  "^ 

II 

74.8  't 

22.10  24 

6-9! 

July  9.5 

42.05  5* 

26.5  '3 
24 

5-3'  :^ 

18.8  '9 
18 

77-3  '^ 
25 

22.30  ^^ 
10 

6.9; 

195 

42.36 

28.9  , 

5.43        , 

20.6    , 
22.2 

56.14       , 

79-8  „ 

22.46 

7-0  , 

29.5 

42.53  , 

3-4 
34-°  ,. 

5.50     7 

56.21     7 

82.1  »3 

22.57  " 

7.3  » 

Aug.   8.4 

42.56  ,^ 

5.53      , 

23.7  5 

56.23     I 

«4-2  " 

22.62     5 

7-7  t 

18.4 

42.45 ' 

36.5  l\ 

5.52 

250    3 

56.21     ^ 

86.1  '9 

22.63     ' 

8.2  1 

8.8* 

28.4 

42.20     5 
37 

38.8  '3 
21 

5.47     \ 

26.1  " 
8 

56.14     7 
10 

87.8  '7 
»4 

22.59    J 

Sept.  7.4 

41.83   .. 

4°-9  ,0 
42.7 

14 

44-1    „ 

5-^!  12 

26.9 

56.04 

89.2 

T  T 

22.51  ,^ 

9-4  g 

17.3 
273 

41.36  47 
40.81  55 
40.20 

39.56 11 

5.26  '^ 
5.12  ;4 

27.5     . 
27.9    * 

55.91   '^ 
55.75  ^ 

90.3            0 
91. I             , 

22.39  " 
22.24  '^ 

10.0  , 
10.6  * 

Oct.    7.3 

450    ' 

28.1     ' 

55.58     7 

55-40  \l 

91.6    5 

22.07  '7 

I...   5 

17.3 

45.4    * 

28.0    ' 
3 

917    I 

21.90  *7 

17 

n.55 

27.2 

38.93  ^ 
38.33 1° 

45-2 

4.65  ,, 

27.7     , 

55-22 

55.06  ^ 

91.5     ^ 

21.73  ,^ 
21.57 

II.8 

Nov.  6.2 

44.5 .! 

4-50  \\ 

27.2  i 

91.0    ^ 

"•9   ' 

16.2 

37.79  ll 

37-33  t^ 

12 

43.3    , 

4.38  '^ 

26.5  7 

54.92     4 

oo.i    9 

^'•44  '^ 

11.9  ^ 
11.8   * 

26.1 

41.6  \\ 

4.29     ^ 
4.23     , 

25.6  9 

54.81    " 

88.9       " 

21.34  'I 
21.28    ^ 

Dec.    6. 1 

36.98  35 

39-5  \\ 

24.5 " 

54.72     9 

87.5            1 

11.5   \ 

22 

25 

3 

13 

5 

17 

2 

1 6. 1 

36.76      ^ 

37-^  28 
34-2  ,^ 

4.20 

23.2 

5467     , 

^5-^  ,« 

21.26 

II. I 

26.1 

36.68      * 

4.21 

21.8  '4 

54.66  ; 

83.9  '.^ 

21.28    I 

10.6   ^ 

lO.O 

36.0 

36.73      ^ 

31.2  ^° 

4.26     5 

20.4  '4 

54.69  3  81.8  ="' 

21.34 

Sec<5,Tan<5 

3.448          -3.300 

1.006       +0.108 

1.059    40.349 

1. 132      -0.53* 

Mean  Place 

32\758     28".45 

2".388     I9".63 

53».262     78".79    |    i8*.635      9".oi 

D'^  a,  Dm  a 

+0.08             40.I0 

0.00              0.00     1       -0.0 1            -0.01      1       -KXOX           +0.02 

D^S,J>^d 

+0.2 

-0.9 

+0.2 

-0.9 

1        40.2 

-0.9 

1      40.2 

-0.9 
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Ncaa  Solar 
Date. 


31.0 

Feb.  1 0.0 


30.7 
June  9.6 

19.6 

29.6 

JuJy  9-5 

19.5 
295 

Aug.  8.5 
18.4 
28.4 

Sept.  7.4 

17.3 

27.3 
Oct.    7.3 

17.3 

27.2 

Nov.  6.2 

16.2 

26.2 

Dec.    6.1 


Sec*,  Tan  tf 
Mean  Place 


T  Aqnihe. 
Mag.  5.6 


Right 
Ascension. 


5i"99    ^ 

52.15 
52.28  '^ 

52.45  '' 


52.64 
52.86 
53.10 
53.36 
53.64 

53.94 
54.24 
54.55 
54.85 
55.15 

55.43 
5569 
55-93 
56.14 
56.31 

56.44 
56.52 
56.56 

56.55 
56.50 

56.42 

56.31 

56.17 
56.02 

55.86 

55.70 

55.55 

55.43 

55.33 
55.26 

55.23 
55.23 
55.27 


19 


Declina- 
tion N. 


+  7 


// 


46.8 

45-3  '5 
43.8  '5 
42.4  '* 
41.2  '^ 


1.008  +0.123 

53«.4I2     55"- 16 


0  AquiUs. 
Mag.  3.4 


Right 
Ascension. 


s 
4763  . 
47.69  ,^ 
47.79 
47.92  I 

48.08  '^ 
IQ 

48.27  ^^ 

48.49  11 

48.73  II 

48.99  ll 

49.27  ^^ 

49.56 

49.87  f, 
50.18  ^' 

50.49  11 

5^-79  ^^ 
29 

51.08 

51.35  '' 
51.60^5 

51.99 .. 


15 


5150 
51.36 
51.24 

51.14 
51.07 

51.04 
51.05 

51.09 


Declina- 
tion S. 


—    I 


ff 


57.9 
58.9 

59-9 
60.8 

61.6 


i.ooo       -0.019 
48".987     48".67 


o  Cygni  seq. 
Mag.  4.0 


Right  Declina- 

Ascension.  1     tion  N. 


55.20 

55.51 

55.77 

55.99 
56.16 


+46  28 


K  Cephei. 

Mag.  4.4 


Right 
Ascension. 


20 


43.33 
43.88 

44.58 

45.41 

46.33 

47.32 

48.33 

49.34 

50.31 
51.21 

52.01 
52.69 
53.24 
53.64 
53.87 


Declina- 
tion N. 


-^77  26 


4.602      +4.492 


5o'.392    59' .47 
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Mean  Solar 
Date. 


Jan.    I.I 

II.O 
2I.O 
31.0 

Feb.  1 0.0 

19.9 
Mar.  1.9 
1 1.9 
21.8 
31.8 

Apr.  10.8 
20.8 

30.7 
May  10.7 

20.7 

307 
June  9.6 

19.6 

29.6 

July    9-5 

19.5 

29.5 
Aug.  8.5 

18.4 

28.4 

Sept.  7.4 

174 

27.3 
Oct.    7.3 

17-3 

27.2 

Nov.  6.2 

16.2 

2(3.2 

Dec.    6. 1 

16.1 
26.1 
36.1 


24  Vulpeculse. 

Mag.  5.4 


Right 
Ascension. 


Sec  <5,  Tan  d 
Mean  Place 


D'^  a,  D«  a 


h 
20 

8 
2.14 

2.17 

2.24 

2.35 
2.49 

2.66 
2.87 

3.11 

3.38 
3.66 

396 
4.27 

4-59 
4.91 

5-22 

5.52 
5.80 
6.04 
6.25 
6.42 

6.55 
6.63 
6.67 
6.66 
6.60 

6.50 

6.37 
6.21 

6.04 

5.86 

5.68 

5.50 
5.34 

5-21 

5.10 

503 
5.00 

500 


m 
13 


3 

7 

II 

14 
17 

21 

24 

27 
28 

30 

31 
32 
32 
31 
30 

28 

24 
21 

17 
13 

8 

4 

I 

6 

10 

13 
16 

17 
18 

18 

18 
16 

13 
II 

7 

3 
o 


Declina- 
tion N. 


+  24  23 

^3.5  ,, 
61.2  '3 

58.9  '^ 

56.7 

54.6 


22 
21 

19 


52.7 

49-9 
49.2 

48.9 

49.1 
49.8 

510 
52.6 

54.6 

56.9 

59-4 
62.0 

64.7 
675 

70.3 
72.9 

75-3 
77.5 
79.5 


16 
12 

7 

3 
2 

7 
12 

16 

20 

23 

25 
26 

27 
28 

28 

26 

24 
22 

20 

17 
81.2 

82.6  '^ 

83.7  ' ' 
84.4 

84.7 


or'  Capricoml. 

Mag.  3.8 


Right 
Ascension. 


84.7 

84.3 

83.5 
82.4 

80.9 
79.1 

75.0 


4 
8 

II 

15 
18 

20 
21 


1.098       +0.454 
3'-739     69".05 


-0.0 1 
+0.2 


-0.02 
-0.8 


h 
20 


m 
13 


s 
2.40 

2.47 

2.57 
2.70 

2.87 


Declina- 
tion S. 


-12  48 


// 


7 
10 

13 

17 
20 


22 
24 


3.07 
329 

3-53 
3.80^7 

^•^30 

4-39 
4.70  3- 

"^2 
5.34  '' 

5.66  3^ 
31 

5-97  ,^ 

6.26  '9 

A  «.^  26 
6.52 

6.75 
6.95 


23 
20 

16 


7.11 
7.22 
7.28 

7.30 
7.27 

7.21 
7.11 
6.98 
6.84 
6.69 

6.54 
6.40 

6.28 

6.18 

6. 1 1 

6.08 
6.08 
6.12 


II 
6 

2 

3 
6 

o 

3 
4 

5 
5 

4 
2 

o 

7 
3 

o 

4 


65.4 

65.7 
66.0 

66.2 

66.2 

66.1 

65.9 

65-5 
64.9 

64.1 

63.1 
62,0 
60.8 

59-5 
58.2 

56.8 

55.4 
*54.2 

53.1 
52.1 

51.3 

50.7 
50.2 

49-9 
49-7 

49.6 

49-7 
49.9 
50.1 

50.4 

50.7 
51. 1 
51.5 
51-8 
52.2 

52.5 
52.9 

53.2 


3 

3 
2 

o 

I 

2 

4 
6 

8 

10 

II 
12 

13 
13 
14 

14 
12 

II 

10 

8 

6 

5 

3 

2 

I 

1 

2 
2 

3 

3 

4 
4 
3 
4 
3 

4 
3 


fi  Capricoml. 
Mag.  3.2 


Right 
Ascenston- 


1.025         -0.227 
i3'-724     54"-64 


+0.01  +0.01 

+0.2  -0.8 

lEph  i3l 


h 
20 


m 
16 


6 
10 


s 
6.19 
6.25 

^•^5  i^ 
6.49  '^ 

6.66  '7 
19 

6.85 

« <^X  22 
7.07 

7.32  ^^ 

7.59  '^ 
7.88  ^9 
30 
8.18 

8.49 

8.81 

9.14 

9.46 


31 
32 

33 
32 
31 


9.77 
0.07 

0.34 
0.58 

0.78 

0.94 
1.05 
1. 12 
1. 14 
1. 12 

1.06 
0.96 
0.84 
0.70 

0.54 

0.38 
0.24 
0.12 
0.02 

9.95 

9.92 
9.92 
9.96 


30 

27 

24 
20 

16 

II 

7 
2 

2 

6 

10 
12 

14 
16 

16 

14 
12 

10 

7 
3 

o 
4 


Declina- 
tion S. 


-15    3 


#/ 


35.5 
35.7 
35.8 

35.8 
35.7 

35.5 
35.1 
34.6 

33.9 
33-0 

32.0 

30.9 
29.7 

28.4 

27.1 

25.8 

24.5 
23-3 
22.3 

21.5 

20.8 
20.3 
19.9 
19.7 
19.6 

19.7 
19.9 
20.2 
20.5 
20.8 

21. 1 
21.4 
21.7 
22.0 
22.3 

22.6 
22.8 
23.0 


2 
I 
o 
I 
2 

4 

5 

7 

9 
10 


I 

2 

3 
3 
3 

3 

2 

o 
8 

7 

5 

4 

2 

I 

I 

2 

3 
3 
3 

3 

3 
3 
3 
3 
3 

2 
2 


a  Pavonis. 

Mag.  2.1 


1.036 
7".5o6 


-0.269 
24".43 


Right 
Ascension. 


h 
20 


m 
18 


44-35 
44.42 

44-55 

44-75 
45.01 

45.33 

45.69 
46.10 

46.55 
47.03 


7 

13 
20 

26 
32 

36 
41 

45 
48 

51 


+0.01 
+0.2 


+0.01 
-0.8 


47.54  __ 
48.06  5^ 

48.59  53 

49.12 

49.64 


53 
52 
5» 


48 


50.15 
50.63 
51-06^^ 

51.44  ^ 
51.7632 
25 

52.01 
52.18  '7 
52.28  ^° 
52.30 
52.24 


2 
6 

r4 


52.10 

51.91 
51.67 
51.39 
51.09 

50.78 
50.48 
50.21 

49.98 
49.80 

49.69 
49.64 
49.66 


19 

24 
28 

30 
31 

30 

27 

23 
18 

II 

5 

2 


Declina- 
tion S. 


-57   o 


ft 


68.6 
66.3 

639 
61.4 

59.0 

56.6 

54.3 
52.1 
50.1 

48.3 

46.8 

45.5 
44-5 
43.9 
43.6 

43.7 
44.1 

44-9 
46.0 

47.3 

48.9 

50.7 
52.6 

54-6 
56.6 

58.5 
60.2 

61.6 

62.7 

634 

63.7 
63.6 

63.1 

62.2 

60.9 

59.2 
57-2 
55.0 


23 
24 
25 
24 
24 

23 
22 

20 

18 

15 

13 

10 

6 

3 
I 

4 
8 

II 

13 
16 

18 

19 
20 

20 
19 

17 
14 
II 

7 
3 

I 

5 

9 

13 

17 

20 

22 


1-837       -i.54> 
46».28i     53".  18 


+0.03 
+0.2 


+0.06 
-0.8 
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XOygni. 

n  Caprioorni. 

p  Caprioorni. 

41  Oygnl. 

If  e«n  Solar 

Mag.  2.3 

Mag.  5.2 

Mag. 

5.0 

Mag.  4.1 

Date. 

Right 

DecKna- 

Right 

Declina- 

Right 

Declina- 

Right 

Declina- 

Ascension. 

tionN. 

Ascension, 
h       m 

tion  S. 

Ascension, 
h       m 

tion  S. 

Ascension. 

tion  N. 

h 

m 

e        / 

0 

/ 

0 

r 

h       m              •      ' 

20 

19 

+3958 

20     22 

-18  29 

20     23 

-18 

§  » 

6 

20     25 

+30    4 

Jan.    I.I 

4*38 

s 

19.27 

'9-33  ,^ 

$  i 

62.5 

s 

52.70 
52.76  « 

WW 

18.6 

s 
48.81 

35-8  ,^ 

II.O 

4.37 

I 

33-9 ; 

62.5 

0 

18.6 

0 

48.81     ^ 

33-4  \\ 

2I.O 

4.41 

4 

3'°'! 

»9.43    ° 

62.4 

I 

52.85    9 

18.5 

I 

48.86     3 

30.9    f 

31  o 

4.50 

9 

28.1  '9 

1956  \\ 

62.2 

2 

52-98  \\ 

18.3 

2 

48.95  ,^ 

^»-4  i 

Feb.  1 0.0 

463 

13 

25-4  ^' 

19.72  '^ 

61.9 

3 

53.14  •* 

18.0 

3 

49.08  ^\ 

26.0  "^ 

17 

25 

>9 

5 

>9 

4 

16 

21 

19.9 

4.80 

22.9 

'9-91  ,^ 

61.4 

^ 

53-33 

17.6 

^ 

49.24  _ 

^3-9    « 

Mar.    1.9 

5.02 

22 

20.7 

22 

60.8 

6 

22 

53-55  " 

17.0 

6 

20 

49-44  „ 

«^  ,    >8 
22.1 

11.9 
21.9 

5.28 
5.57 

26 
29 

19.0  '7 
17.8  " 

20.38  ^5 

20.65  ^7 

60.1 
59.3  , 

7 
8 

53-79  ,; 
54-06  *7 

16.3 
15.5 

7 
8 

49-67  ^ 
49-93  „ 

20.7   '4 

19.7  '° 

31.8 

5.88 

31 

17.1    ' 

20 

20.94  _ 

58.3   \ 

lO 

54.35    , 

14.5 

10 

50.22  ^ 

19.2  5 

34 

I 

30 

[I 

30 

XI 

31 

0 

Apr.  10.8 

6.22 

17.0 

2124 

57.2 

54.65    ^^ 

13.4 

50-53  „ 

19.2 

19-8  .^ 

20.8 

6.57 

35 

17.4  ^ 

21.56^2 

56.0 

[2 

54.97    \ 

12.2 

12 

50.85  ^^ 

30.7 

6.93 

36 

18.4  '\ 

21.89 

54.7  \ 

^3 

55.30    , 

10.9 

13 

51.18  33 

20.9 

May  10.7 

7.29 

36 

20.0  '^ 

22.23  ^^ 

53.4  , 

13 

55.63    ^^ 

9.6 

13 

51-51  ^^ 

22.4  '5 

20.7 

763 

34 

32.0 

22.56  33 

52.1    \ 

^3 

55.96  ^3 

8.3 

13 

51.84  33 

=^4-4  n 

32 

»4 

31 

[2 

32 

13 

3» 

23 

30.7 

7.95 

244  „ 

22.87  ,^ 

50.9  , 

56.28 

7.0 

5215  ,„ 

29-3  „ 

June  9.6 

8.25 

30 

^7-'  L 

23.17  ^3 
23.45  ^^ 

49.8 

[  I 

56.58  ^^ 

5.8 

12 

5^-44  Z 

19.6 

8.52 

27 

30.1  J° 

48.8  ' 

[O 

56.86  ^^ 

4.8 

10 

52-70  ^^ 

32-0  ^7 

or* 

29.6 

8.74 

22 

•  0 

33-3  ^' 

23.70  ^ 

47.9 

9 

57.11  'f 

3.9 

9 

52.92  ,3 
53-10  1° 

34-9  '' 

July    9.6 

8.92 

10 

365  ^^ 

23.91 '! 

47.2 

7 

57.32     ' 

3.2 

7 

37-9  3" 

12 

32 

17 

5 

17 

6 

14            30 

19.5 

9.04 

«■ 

39-7  „ 

24.08 

46.7 

J 

57.49  ,^ 

2.6 

^ 

53-24    0    40.9  „ 

29.5 

9.II 

7 

42-9  ^ 

11 

24.21  '^ 
24.29 

46.3 

4 

57.62  '^ 

2.2 

4 

53-33    r43-8|9 

Aug.  8.5 

9.13 

2 

46.0  3« 

46.1 

2 

57.70    ^ 

2.0 

2 

53-37    ;   46.5  J 

18.4 

9.09 

4 
8 

24.32  ^ 

46.1 

0 

57.73     I 

2.0 

0 

53-37    , 

49-0  :^ 

28.4 

9.01 

24.30  , 

46.3 

2 

57.71     ^ 

2.2 

2 

53-32    5 

51-3  \i 

13 

23 

6 

2 

6 

2 

10 

20 

Sept.  7.4 

8.88 

53-8  ,„ 

24-24  ,„ 

46.5 

57.65    ^ 

2.4 

53-22 

53-3  „ 

17.4 

8.71 

17 

55-8    ^ 

24- H    ^ 

46.8 

3 

57.56    ^ 

2.7 

3 

53-08  '^ 

55-0    7 

27.3 

8.51 

20 

57-3  ^ 

12 

24.02 

47.2 

4 

57.44  \\ 

3.1 

4 

16 

52.92  „ 

56-3  '^ 

Oct.    7.3 

8.29 

22 

58.4  " 

23.88  "> 

47.6 

4 

57.30    "* 

3.5 

4 

5274  * 

57-2    9 

17.3 

8.05 

24 
24 

591    \ 

0 

23-73  \\ 

48.0 

4 
4 

57-'5  - 

3.9 

4 
4 

5-55  :^ 

57.8    \ 

27.3 

7.81 

59.4        . 

23-57  ,^ 

48.4 

56-99  „ 

4.3 

32-35  ,^ 

58.0 

Nov.  6.2 

7.58 

23 

59.1        \ 
58.3       ' 

23.42     5 

48.7 

3 

56-84  \\ 

4.6 

3 

52.16    ^ 
51.98  ^ 

57-7    , 

16.2 

736 

22 

23.29     ■^ 

49.0 

3 

56.71     3 

4.9 

3 

57-0 ,; 

26.2 

7.17 

'9 
16 

12 

55-5  ,0 

23-19  '° 

49.2 

2 

56.61  '» 

5.1 

2 

51.83    3 

55.9      ,^ 

Dec.    6.1 

7.01 

23.12           ' 

4 

49.4 

2 

I 

56.54    ; 
4 

5.3 

2 
I 

51.70    3 

54-4  :t 

16.1 

6.89 

8 

53-5  ,^ 

23.08 

49.5 

56.50 

5.4 

51.61  ^ 

51.55  _ 

52.6 

26.1 

6.81 

5^-^    t 

23.08    ° 

49.5 

0 

56.50 

5.4 

0 

50.5 

36.1 

6.77 

4 

48.4  ^7 

23.11     ^ 

49.5 

0 
4 

56.53     ^ 
1.052 

5.4     " 
-0.327 

51.53 

48.2  '3 

Seed,  Tan  <5 

1.305       +0.838 

1.054       -0.33 

1. 156     +0.579 

Mean  Place 

6'.337     39"-7i 

20^.569     5o".97 

53'.992 

7".o: 

1 

50".492    39".82 

D'^  a.  Dm  a 

-0.02          -0.03 

+0.01         +0.01 

+0.01 

40.0] 

I 

-0.0 1         -0.02 

D^S,  DmS 

+0.2 

-0.8     1 

+0.2 

-0.8 

+0.2 

-0.8 

+0.2 

-0.8 

[Sph  23] 
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6  Cephei. 

f  Delphini. 

Oroombridge  8241. 

orindi. 

Mean  Solar 

Mag.  4.3 

Mag.  4.0 

Mag.  6.4 

Mag.  3.2 

Date. 

Right           Declina- 

Right 

Declina- 

Right 

Declina- 

I 

Right       '  Dedmt- 

Ascension. 

tion  N. 

Ascension. 

tion  N. 

Ascension. 

tion  N. 

Aaoenskm.      tionS. 

h       m 

0      / 

h       m 

0      f 

h       m 

0      0 

h       m 

0         f 

20     28 

+  62  41 

20     29 

+  11      0 

P0 

20    30 

+72   13 

mm 

20    31 

-47  35 

0f 

Jan.      I.I 

s 
4.13   _  . 

65-4  ,, 

s 
2.02 

18.0 

8 
18.45    ^« 

WW 

74.6 

25.50 

59-9  ., 

II. O 

3.99  ^ 

62.3  3' 

2.05      ^ 

16.4 

18.17    ^^ 

71.6  3« 

2555     ^ 

58.1 «; 

2I.O 

3.94     I  1  59.1  ^^ 

2.12       ' 

14.8    ^^ 

18.02  '5 

68.3  33 

25.66  " 

.56.2  '9 

31.0 

3-97    I 

55-8  it 

2.22    ^°  1  13.3   '^ 

18.00    ^ 

64.9  34 

25-81  \i 

54.2  z 

Feb.  1 0.0 

4.09 

52.5  ^^ 

2.35    '' 

11.9^4 

18.II  " 

61.6  33 

26.01  ^^ 

20 

52.2 

20 

31 

16 

12 

25 

3S 

25 

21 

19.9 

4-^9  ,a 

*9-4  ,„ 

2.51  ,„  •  10.7 

18.36 

584  ,„ 

26.26 

50- '  ,„ 

Mar.    1.9 

4.57  f 

46.6    » 

2.70  '9 

9-7 '^ 

18.73  3J 

55.5  '' 

26.55  '^ 

48-'^ 

11.9 

4.92  ^5 

44.3'^ 

2.92 

9.1    ' 

19.21  48 

53.0  '5 

26.87  ^' 

46.1  » 

21.9 

5-33  1: 

42.5    ; 

3-'7    ^ 

8.8    3 

19.79  ^J 

51.0  *° 

27.23  ^_ 

44-^ 

31.8 

5.80  47 

41.2  '3 

3.44  'J 

8.9    ' 

20.44 

49.6  '4 

27.61 38 

42.4  ' 

50 

7 

28 

5 

70 

8 

41 

17 

Apr.  10.8 

6-30  ^^ 

40.5    „ 

372  ,„ 

9-4    0 

21.14^, 

48.8 

28.02 

40.7,^ 

20.8 

6.82  52 

40.5    ° 

4.02  30 

10.2    ^ 

21.88  74 

48.6    =• 

28.45 « 

393  \\ 

30.7 

7.35  11 

41-2 ,; 

4-33  ^: 

22.63  ^^ 

49- 1  .^ 

28.89  "^^ 

38' 

May  10.7 

7.87  5^ 

44-3    ! 

4.64  \] 

23.36  73 

50.2  " 

29.33  ^ 

37.1  ' 
36.4  \ 

20.7 

^•37  ^l 

4-95  ^' 

24.06  70 

51-9  '^ 

29.77  Vl 

46 

23 

30 

20 

65 

33 

43 

4 

307 

8.83  ^^ 

46.6 

5-25   ,„ 

16.8 

2471  ,, 

54-^  „ 

30.20 

36.0 

June  9.6 

925  :,    49-3  ,, 

5.53     ' 

>8.9  ^^ 

25.28  57 

568    ^ 

30.61  j^ 
30.99  ^° 

36.0 

19.6 

9.61  36;  52.43' 

5-78  ^ 

22 
21. 1 

2575  ^^ 

59-8  ^! 

36.2 

29.6 

9.90^9 

55-8  it 

6.01   ^3 

23.4  ^^ 

26.12  ^7 

63.1  33 

31.33  :^ 

36.7 
37-5  „ 

July    9.6 

10.11  '' 

59-4  'I 

6.20  '9 

25.6  " 

26.38  ^^ 

66.6  35 

31.62 11 

13 

36 

IS 

22 

14 

36 

23 

II 

19.5 

10.24        63.0 

6.35    ,, 

^7-8  ,„ 

26.52 

70.2 

31.85  ^^ 

38.6 

295 

10.29         66.6  3 

6.46   " 

^9-8  Z 

26.54 

73-9 ,: 

32.02  *7 

39-9 

Aug.   8.5 

10.25    1 1  70-2  l^ 

6.52     ^ 

3^.7    ^ 

26.43 ;! 

77-6  37 

32.12   '^ 

414 

18.4 

10.13  "173-6  ^^ 

6.54  : 

33-4    I 

26.21  " 

81. I  35 

32.16     \    42.9:' 

28.4 

9.94"   76.8  3^ 
27            29 

6.52  I 

34.8  ;4 

25.88  3^ 
44 

844  ^3 
30 

32.14     3 

44-5,6 

Sept.  7.4 

967        79-7  ., 

6.46 

360 

25-44  ^_ 

87-4  „ 

32.06 

46.1 

48.9 
50.0 

50.8 

17.4 
27.3 

9-34  ^.t 
8.96  38 

82.3  ^° 

84-5 ;; 

6.36 '° 

36.9    I 
37-6    7 

24.91  ^ 

'^i'  66 

23.65 !; 

90.1  ^7 
924  \l 

31.93  'S 
31.75  '^ 

Oct.    7.3 

8-54  1' 

86.2  '7 

6.09  1 

38.0    4 

94-3  " 

31.54" 

W'3 

8.10*1 

87.4  '! 

5-94    i 

38.2    ^ 

22.94 :'  957  I 

31.31   11 

46 

7 

16 

I 

73         9 

24 

5 

27-3 

764  ,, 

88.1 

578  ,, 

38.1 

22.21      96.6 

31.07,^ 

51-3 , 

Nov.  6.2 

7-'8  t 

88.2    ■ 

5-^3     1 

37.8    3 
37-2    „ 

2 1 .47  74  96.9  3 

30-84  \i 

514 , 

16.2 

6.74  ^t 

877  .^ 

5-49  ^ 

20.75  ^3  96.6  3 
20.07  °  957  ^ 

30.64  ^^ 
30.46  ; 

51.2 

507  ' 

26.2 

6.33  t 

86.7  '° 

538  " 

36.3  ,^ 

Dec.    6.1 

5.96  f 

85.2  '5 

529   ; 

35.2 

19.44  / 

94-3  \l 

30.32  ^i 

49.8 . 

32  .           20 1 

6 

12 

55 

19 

9 

13 

16. 1 

5-64  „ 

83.2 

523 

34°  ,. 

'^•^9  ^6 

92.4    _ 

30.23 

48.6 
471  ,, 

26.1 

5-39  .« 

80.7  ^5 

5.20  -^ 

31.0 

18.43 1^  90.0:2 

30.19  2 

36.1 

18 
5.21 

77.8  '' 

5.21    ' 

18.08  ^5 1 87.1 29 

30.2 1 

45-4  " 

Sec  (5,  Tan  (5 

2.180            +1.938 

1.019 

+0.194 

+3.278    +3.122 

1.483  -1.095 

Mean  Place 

7\469     65".02 

3\4ii     24".93 

23".478     73".  15 

27».04i    44".70 

D'^  u,  Dm  a 

-0.04          -0.08 

0.00         -0.0 1 

-0.07         -0.13 

40.02            -10.04 

D^  6,  Du,  S 

+0.2 

-0.8 

+0.2 

-0.8 

+0.2 

-0.8 

40.2 

-aS 
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/S  Delphini. 

t>  ( 

[^prioomi. 

a  Delphinl. 

y^  Pavonis. 

Hcul  Solar 

Mag.  3.7 

1 

^ag.  5.3 

Mag.  3.9 

Mag.  3.6 

Date. 

. 

Right       .    DecHna- 

Right 

Declina- 

Right 

Declina- 

Right 

Declina- 

Aaccnsioii. 

UonK. 

Ascent 

ion. 
m 

tion  S 

Aacensioa. 

tion  N. 

Ascension. 

tions. 

h       m 

0       f 

h 

0 

/ 

h        m 

0       / 

h       m 

0      / 

20    33 

+14 17 

0  0 

20    . 

35 

-1826 

20   35 

4-15  36 

§  0 

20  37 

-66  30 

0  0 

Jan.     I .  I 

26*78 

W  ' 

24.6 

4.68 

m 

W  W 

55.3 

m 

s 

34-41 

w  W 

9-5  ,a 

5*58 

WW 

77-5  „ 

II. I 

26.80     I 
26.86     ^ 

22.9  ^ 

4.73 

5 
0 

55.2 

I 

34-43    , 

5-59  ,„ 

74-8  '! 

2I.O 

21.1  '* 

4.81 

0 

55.0 

2 

34-49    „ 

7-7    « 

5-69    ° 

7' -9 '9 

31.0 

26.95     ' 

»9-4  !I 

4-93 

12 

54.8 

2 

34-58    9 

5-9    ! 

5-89    ° 

690  ^9 

Feb.  10.6 

27.08  '3 
t6 

17.8  •* 
14 

5.08 

15 
18 

54.5 

3 
5 

3470  " 
15 

10 
4.3 

14 

'-^'l 

66,0  30 

29 

19.9 

2724 

16.4  „ 

5.26 

54.0 

^ 

34-85 

2-9  _ 

^•53  „ 

^3-*  ,a 

Mar.   1.9 

27-43  ,; 

15.3  " 

5.47 

21 

53.4 

6 

0 

3504 ': 

^•7" 

6.96^3 

60-3     ? 

11.9 

2764 ' 

14-5    \ 

570 

23 

52.6 

0 

35-26 " 

0.8    ^ 

746  ^° 

57-6  'I 

21.9 

27.88  ^* 

^4'    0 

5.96 

26 

51.7 

9 

3550  '* 

0.3    5 

8.02  f 

55-2  \\ 

31.8 

28.15 "' 

29 

14. 1 

4 

6.24 

28 
30 

50.6 

II 
12 

27 

35-77  ,^ 

0.2    ' 

4 

«-^3  ^; 

53-  Is 

Apr.  10.8 

2844  ,„ 

14-5    „ 

6.54 

49.4 

36-05  ,„ 

0.6 

9'8  6, 
10.64  ^ 

51-3  ,, 

20.8 

28.74 1° ;  »5.3  ,! 

6.86 

32 

48.1 

13 

36.35  f 

^•4    ' 

49-8    5 

30.8 

29.0s  w  1 16.5  [' 

7.19 

33 

46.8 

13 

36.66  3' 

2.6^" 

48.7  " 
47-9    : 

May  10.7 

2936  3 

18.0  '5 

7.52 

33 

45.4 

14 

36.98  3^ 

4'  ^\ 
5-9  ^. 

"•34  j; 

12.03   ^^ 

20.7 

^967 11 

7.85 

33 

44.0 

14 

37-29  ,' 

47-6    \ 

30 

21 

32 

13 

30 

21 

67 

I 

30.7 

'9-97  ,„ 

21.9 

8.17 

42.7 

37-59  ,a 

8.0 

12.70 

13.33       ^ 
13.91    5° 

47.7        , 

June  9.6 
19.6 

30.26  '9 
30.52  It 

24.1  " 
26.5  '^ 

8.48 
8.77 

31 
29 

41.5 
40.4 

12 
II 

37-87  'J 
38.13  "^ 

10.3   '^ 

48.2       5 

49.2 

29.6 

30.75  2 !  28.9  !* 

9.03 

26 

39.5 

9 

0 

38.36  ^^ 

^5-^    1 

^442    \^ 

July    9.6 

30.94  ' 

3'-3 :: 

9.25 

22 

38.7 

8 

38.56  '° 

17.5  !* 

14.86  ^ 

15 

23 

18 

6 

16 

24 

35 

«9 

19.5 

3109  „ 

33-6 ,, 

9.43 

38.1 

38.72  , . 

19.9 

15.21  ^^ 

54-0 

29.5 

31.20" 

35-8 " 

9.56 

13 

37.7 

4 

38.83  " 

22.2     ^ 

'5-46  'f 

56.2  "^ 

Aug.  8.5 

31.27    I   37-8"° 
3129    ,139-6 
3'-^7    ^!4i-2,^ 

9.65 

9 

37-5 

2 

38.89    \ 

^4-3  \\ 

.15.60  '^ 

58-5    ' 

18.5 

9.69 

4 

37.5 

0 

38.91    \ 

26.2  '9 

15.64    ^ 

60.9^* 

28.4 

9.69 

0 

5 

37-6 

I 
3 

38.89   ^ 

27.9  '' 
14 

^5-57  ,^ 

63-3  '* 
22 

Sept.  7.4 

31-21  ,„  142-6 

9.64 

8 

37.9 

38.83  .„ 

29-3  ,, 

15.41  ,, 

^5-5  ,„ 

17.4 

31.11    ° 

43-7  " 
44-5    ! 
45-1    \ 

9.56 

38.3 

4 

38.73   ° 

30.5  " 

15.16    5 

f.^    r    20 

^9-3    ; 

27.3 

30.98  \l 

9.45 

1 1 

38.7 

4 

38.61  " 

31.4    \ 

14.83  ^^ 

Oct.    7.3 

30.83    5 

9.31 

14 

39.1 

4 

38.46    5 

0 
32.0 

14.44  f ; 

70.7  ^ 

17.3 

30.68  ;5 

45-4   ; 

9.16 

15 
16 

39.6 

5 

4 

38.30    J 1  32.3    ^ 

10   1                           0 

14.01  ^-^ 

44 

71-7    , 
5 

27.3 

30.52  ,^ 

45-3    , 

9.00 

40.0 

38.14  ., 

32.3        _ 

13.57  ^^ 

72.2 

Nov.  6.2 

30.36  ; 

45-0    \ 
44-4 

8.85 

»5 

40.4 

4 

37.98  ^ 

32.0       I 

13.132^ 

72.2 
71.6    ^ 

16.2 

30.22    *♦ 

8.72 

'3 

40.7 

3 

3784  "* 

31.4       J 

12.71  ^^ 

26.2 

30.10  *^ 

43-5  „ 

8.61 

II 

40.9 

2 

12 
3772 

30.5       ^ 

12.34^^ 

70.6 ;° 

Dec.   6.2 

30.01    9 

I  1 

8.53 

8 

41. 1 

2 

37.62    ^^ 

29.4    ,, 

12.04  ^, 

69'    ' 

7 

13 

5 

I 

7 

14 

23 

19 

1 6. 1 

29.94 

4^-'    ,c 

8.48 

41.2 

37.55     ^ 

2^-^    ,/> 

11.81 

^7-^  .. 

26.1 

29.91     ^ 

39.6 

8.47 

I 

41.2 

0 

37.52     \ 

26.4  ! 

11.67'^ 

62.3  "^ 

36.1 

29.91     ° 

37.9  '^ 

8.50 

3 

41.2 

0 

3752 

24.7  '^ 

11.62    ^ 

Sec  6,  Tan  6 

1.032       +0.255 

1 054      -0.333 

1.038        +0.279 

2.510      -2.302 

Mean  Place 

28'.  198     3o".79 

5*933     43".67 

35'.84i      I7".i7 

7*908 

60".  70 
+0.10 

D>  a.  Dm  a 

-o.oi         -0.0 1 

+0.01          +0.0 1 

I 

-0.0 1          -0.0 1 

+0.05 

D^9,VmS 

40.2 

-0.8    1 

+o.a 

-0.8 

+0.2 

-0.8 

+0.3 

-0.8 

[Eph  13) 
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APPARENT  PLACES  OF  STARS,  1913. 

FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


J 


I 

i 


Mean  Solar 
Date. 


Jan.  I.I 
II. I 

2I.O 

310 

Feb.  lo.o 

19.9 

Mar.    1.9 

II. 9 

21.9 

31.8 

Apr.  10.8 
20.8 
30.8 

May  10.7 
20.7 

307 
June  9.6 

19.6 

29.6 

July   9.6 

195 

29.5 
Aug.  8.5 

18.5 

28.4 

Sept.  7.4 
17.4 

273 
Oct.    7.3 

173 

27.3 
Nov.  6.2 

16.2 

26.2 

Dec.    6.2 

16. 1 
26.1 
36.1 


Sec  <J,  Tan  S 
Mean  Place 


D'^  a,  Dw  a 
D^  3,  D«  6 


a  Cygni. 
Mag.  1.3 


Risht 
Ascension. 


h       m 
20    38 


s 
25.84 

2579 

2579 

25.85 
25.96 

26.11 
26.31 
26.56 
26.85 
27.17 

27.52 
27.89 
28.27 
28.65 
29.02 

2937 
29.70 

30.00 

30.25 

30.45 

30.60 

30.69 

30.72. 

30.70 

30.63 

30.50 

30.33 
30.12 

29.89 

29.64 

2938 
29.12 

28.87 

28.65 

28.45 

28.29 
28.17 
28.09 


5 
o 

6 

II 

15 

20 

25 
29 

32 

35 

37 
38 
38 
37 
35 

33 

30 

25 
20 

15 

9 

3 
2 

7 
13 

17 
21 

23 

25 
26 

26 

25 
22 

20 

16 

12 
8 


Declina- 
tion N. 


+44  57 
II 

673 

64.6  ^7 

61.7  '9 

58.7  ^° 

55.8  ^9 
27 

53- 1 

50.7 
48.7 

47.2 

46.2 

45.8 
46.0 
46.8 
48.2 
50.1 

52.4 
55.0 
58.0 
61.2 

645 


S  Ilelphiiii.        I      ^  Capricomi. 


Mag.  4.5 


24 
20 

15 
10 

4 

2 
8 

14 
19 

23 

26 
30 
32 
33 
34 
67.9 
71.3  ^^ 
74.6  33 

77-7  ^' 
80.6 


83.2 

85.5 

87.4 
88.8 

89.8 

90.3 

90.4 
89.9 
88.9 

87.4 

85.5 
83.2 
80.6 


29 
26 

23 

19 

14 
10 

5 

I 

5 
10 

15 
19 

23 
26 


1. 4 14       +0.999 
27\940     68".26 


-0.02 
+0.3 


-0.04 
-0.8 


Rii^t 
Ascension. 


h       m 
20    39 

s 

22.43 

22.45 
22.50 

22.59 
22.71 


22.86 

23.04 
23.25 

23.49 
23.76 

24.04 

24.34 
24-65 

24.96 

25.27 

25.58 
25.87 

26.13 
26.36 
26.56 

26.72 
26.84 
26.91 

26.93 

26.91 

26.85 

26.76 
26.64 
26.50 

26.34 


2 

5 

9 
12 

15 


z8 
21 

24 

27 
28 

30 
31 
31 
31 
31 

29 
26 

23 
20 

16 

12 

7 

2 

2 
6 

9 
12 

14 
16 

16 


16 


26.18 
26.02 
25.88  '^ 

25.76  '^ 
25.66 


10 

7 


25.59 

25-55 
25.55 


4 
o 


Declina- 
tion N. 


+  1445 


// 


36.5 

34.8  !I 
33.0 

31.3 
29.7 


28.3 
27.2 
26.4 
26.0 

25.9 

26.2 
27.0 
28.2 
29.7 

31.5 


18 

17 
16 

14 


Mag.  4.3 


II 
8 

4 
I 

3 

8 
12 

15 
18 

20 


33.5 
35.8  '3 
38.2  ^4 

40.6 

43.0 


24 
24 
24 


45-4 
47.6 

49.7 
51.6 

53.2 

54-6 

55-7 
56.6 

57.2 

57-5 

57-5 
57-2 
56.6 
55.8 
54.7 

53.4 

51.9 
50.2 


22 
21 

19 
16 

14 

II 

9 
6 

3 
o 

3 
6 

8 

II 

13 

15 
17 


1034 
23*841 


+0.263 
42".38 


-0.0 1    -0.0 1 
+0.3     -0.8 


Right 
Ascension. 


h 
20 


m 
40 


s 
55.58 
55.62 
55.70 
55.82 

55.97 


4 
8 

12 

15 
18 


21 


56.15 
56.36  ^^ 
56.60  ^^ 
56.87  ^7 
57.16 


57.48 
57.81 

58.15 
58.50 
58.84 


29 
32 

33 
34 
35 
34 
34 


33 
30 


59.18 

59.51 
59.81 
60.08  ^7 

60.32  ^^ 
20 

60.52 

60.67 

60.77 

60.82 

60.82 


60.77 
60.68 

60.57 
60.43 

60.27 

60.11 

59.95 
59.81 

5969 
59.60 

59.54 
59.52 
59.54 


15 
10 

5 
o 

5 


9 
I 

4 
6 

6 

6 

4 

2 

9 
6 


Declina- 
tion S. 


-2534 


// 


Y  BeLphini  5rf 
Mag.  4.5 


Right 
Ascenskm. 


75.2 

74.7 
74.1 

73.4 
72.6 

71.7 
70.6 

69.4 

68.2 
66.9 

65.6 
64.2 
62.8 
61.5 
60.2 

59.0 
58.0 

57.2 
56.6 
56.2 

56.0 
56.1 
56.3 
56.7 
57.2 

57.8 

58.5 
59.2 
59.8 
60.4 

60.9 
61.3 
61.5 
61.6 
61.6 

61.4 
61. 1 
60.7 


5 
6 

7 
8 

9 

I 

2 
2 

3 
3 

4 

4 
3 

3 

2 

10 
8 
6 

4 

2 

I 

2 

4 

5 
6 

7 

7 
6 

6 

5 

4 

a 

I 
o 

2 

3 

4 


h       m 
20    42 

8 

35.90      , 

35.92 

35.97 
36.05 

36.16 


1. 109 

56V825 


-0.479 
62^.42 


+0.01 
+0.3 


4O.02 
-0.8 


36.31 
36.49 
36.70 

36.94 
37.20 

37.48 
37-78 
38.09 

38.41 
38.72 

39.02 

39.31 
39.58 
39.82 
40.02 

40.18 
40.30 
40.37 
40.39 
40.37 

40.32 
40.23 
40.11 

39.97 
39.81 

39.65 

39.49 

39.35 
39-22 

39.12 

39-05 
39.01 
39.00 


5 
8 

II 

15 

18 
21 

24 
26 

28 

30 

31 
32 

31 
30 

29 

27 

24 
20 

16 
12 

7 

2 

2 
5 

9 
12 

14 
16 

16 

16 

14 

13 
10 

7 

4 
I 


Dcdini* 
tion  N. 


21 


1.039 


-0.01 

-K>.3 
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FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


€  Cygni. 

^  Aqnarli. 

tf  Cephel. 

/^  Aqnaril. 

Hean  Solar 

Mag.  2.6 

Mag.  3.8 

Mag.  3.6 

Mag.  4.8 

Date. 

Risbt 

Declina- 

Right 

De^na- 

Right 

Declina- 

Right 

Declina- 

Aacensioa. 

tion  N. 

Ascension. 

tionS. 

Ascension. 

tion  N. 

Ascension. 

tions. 

h       m 

e         / 

h       m 

e 

/ 

*h        m 

0       / 

h       m 

0       / 

20    42 

+3338 

20    42 

-948 

20    43 

+61  29 

mm 

20  47 

-  9  18 

§  m 

Jan.      I.I 

39-73    , 

WW 

35-5  „ 

56*83     , 

63.6 

28*15   ^^ 

WW 

*^3-9  ,„ 

56.54  , 

WW 

47.7    , 

II. I 

39-71 

33-1  »4 

56.86     3 

64.0 

4 

28.00  '5 

61.0  *9 

56.57    3 
56.63  ,^ 

48.2    5 

2I.O 

39-73    , 

30.6  »5 
28.0  ** 

56.93  ^^ 

64.4 

4 

27.93     \ 

57-8  3* 

48.6    4 

310 

39-80    7 

57-^3  ^ 

64.7 

3 

27-94     ^ 

54-5  " 

56.73  ^ 

48.9    3 

Feb.  1 0.0 

39-91 

15 

25.5  '' 
23 

57.17  ,^ 

64.8 

I 
0 

28.03     9 

17 

S»-3  ^' 

30 

56.86  ;3 

490    ^ 

19.9 

40.06 
40-24  „ 

*3-2  ,„ 

57.33  ,^ 

64.8 

28.20 

48-3,8 
45-5  ,° 

57.02 
5720  '» 

49-0    , 

Mar.    1 .9 

21.2  **• 

57.52  *^ 

64.6 

2 

28.44  't 

48-8    \ 

11.9 

40-46  " 
40-72  ll 

19-6  ;^ 

57-74  " 

64.2 

4 
6 

8 

10 

28.75  3! 

43-'  '0 

57-41  » 

48-5    3 
47-9    \ 

47-'  .0 

21.9 

18.5 '' 

57.98  ^4 

63.6 

29.13  3° 

4'='   ! 

57-65  '1 

31.8 

41.01  »9 
31 

17.8  7 

I 

5^-5 :9 

62.8 

29-56  J^ 

39-8  '4 

57-92  J 

Apr.  10.8 

4^-32  „ 

17.7  ^ 

58-54  ,^ 

61.8 

30-04 

39-0    , 

58.20 

46.1  ,, 

20.8 

41.643^ 

i8.i    4 

58.84  3^ 

60.6 

12 

30-54  ^, 

38.9    ' 

58.50  3° 

44-9    ! 

30.8 

41-98  34 

19.0       ^ 

59-153 

59-3 

13 

31-05 ; 

39-4    * 

58.81  3' 

13 

43-5  \\ 

May  10.7 

42.32  I* 

20.4  '4 

59-47  ^. 

57-8 

^5 
16 

31-56  5; 

40.5 

59-133 

4^°    6 
40.4  .- 

20.7 

42.66  34 

22.3     *^ 

59-79  \^ 

56.2 

32.06  5° 

42-2  !^ 

59-45  ,, 

33 

23 

3* 

16 

47 

22 

3' 

16 

30.7 

42.99 

24.^    .e 

60.10 

54.6 

32.53  .. 

44-4^^ 

59-77  ,„ 

388  ,. 

June  9.6 
19.6 

43-30  3 
43-58  ll 

2^;     « 

60.40  3^ 
60.68  ^^ 

53.1 
51.6 

15 
15 

32.96  ;3 

33-33  ,. 

50.2  3* 

60.073° 
60.35  'J 

37-2  •« 
35-7  \\ 

29.6 

43-82  2 

32.9  3« 

60.93  ^^ 

50.2 

14 

3364  3' 

53-5  33 

6o.6i  ^^ 

34.3    4 

July    9.6 

20 
44.02 

15 

36.0  3' 
3« 

^-5;^ 

49.0 

12 
II 

33-88  ;4 

57-0  35 
37 

60.83  ;^ 

33.0  ,3 

19.5 

44.17     ,, 

39- >  _ 

61.33  _ 

47.9 

34-04    a 

60.7 

61.01 

3^-9  .„ 

29.5 

44.28     " 

42'  ^0 

61.47  '* 

47.0 

9 

34-12 

64-4  " 
68.0  36 

1C 

^'•'5  ;^ 

30-9  '^ 
30..    I 

Aug.   8.5 

44.34         _ 

47-9  ,. 

61.56  9 

46.3 

7 
6 

34-12 

^'•^5  '° 

18.5 

44.34        ^ 

61.61  5 

45.7 

34-05  -• 

71-5  35 

61.30  5 

295    . 

28.4 

44.30        I 

504  \\ 

6i.6i    ° 

45.3 

4 

33-90  ^ 

74-8  33 

61.30  ° 

29.1     4 

8 

22 

4 

2 

22 

31 

4 

2 

Sept.  7.4 

44-22 

526  ,„ 

61.57    » 
61.49  „ 

45.1 

33-68 

T^*^  „ 

61.26 

28.9   , 

17.4 

44.09  .1 
43.93  ' 

54-5  Z 
56.1    * 

45-1 

0 

33-39  J 

80.6  *7 

61.19  ^ 

28.8   ■ 

27.3 

61.38  ; 

45.2 

I 

33.05  ^x 

32.67  ^J 

8'-9  *3 

61.09   ^ 

28.9    ' 

Oct.    7.3 

^3-75  ll 

57-3  '^ 
38.1    \ 

61.25  \\ 

45-4 

2 

84-8  ! 

60.97  " 

29.1 

17.3 

43-55  _ 

61.II  '4 

45.7 

3 

32.26  ^ 

86.2  '4 

60.83  '4 

29-4    , 

20 

4 

14 

3 

43 

9 

»5 

3 

27.3 

43-35  ^^ 

58-5     , 

60.97  ,^ 

46.0 

31-83  ^, 

87.1     ^ 

60.68 

29-7     , 

Nov.  6.2 

^3-^5  ]l 

58.4 

60.83  4 

46.4 

4 

31-40^^ 

87-5    t 

60.54    4 

30.1     4 

16.2 

42.96  ^ 

57-9    \ 

60.70  3 

46.8 

4 

30.98  ^^ 

87.3    I 
86.5     * 

60.41  '3 

30-5  ; 

26.2 

42.79  ,1 

57-0    ' 

60.59 " 
60.51 

»5 

47-3 

5 

30.59  :^ 
30.23  J^ 

60.30    " 
60.22         \ 

6 

31.0  \ 

Dec.    6.2 

42.65  ^4 
II 

''■' :: 

47-8 

5 
5 

«5-^  :^ 

3X-5    3 

16. 1 

42.54    g 

53-9  ,„ 

60.46 

48.3 

29.91 
29.65    ; 

83.4 ,, 

60.16 

32.0 

26.1 

42.46    ° 

51-9    ° 

60.44       \ 

48.7 

4 

81. 1  ^3 

«Q   -»    28 
78.3 

60.14 

32-5     3 

36.1 

42.42    ^ 

49-6  '3 

60.45 

49-1 

4 

29.46  '9 

60.15     ^ 

33-0    * 

Sec  S,  Tan  d 

1. 201 

+0.665 

1. 015       -o.i; 

2.096 

+  1.842 

1. 013       -0.164 

Mean  Place 

41 '.459     37"-90 
-0.0 1         -0.03 

58'.057     53".4! 

I 

3i».328     62".26 

57'-755 

37"  69 
+0.01 

D>  a.  Dm  a 

0.00         +0.0] 

I 

-0.04         -0.08 

0.00 

J)^$,l)mS         40.3           -0.8      1 

+0.3           -0.8 

+0.3            -0.8 

■K).3           -0.7 

1 

Bphij] 
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APPARENT  PLACES  OF  STARS,  1913. 


FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


Mean  Solar 
Date. 


Jan.  I.I 
II. I 

2I.O 

310 

Feb.  1 0.0 

20.0 

Mar.    1 .9 

II. 9 

21.9 

31.8 

Apr.  10.8 
20.8 
30.8 

May  10.7 
20.7 

307 
June  9.7 

19.6 

29.6 

July    9.6 

19.5 

295 
Aug.   8.5 

18.5 

28.4 

Sept.  7.4 
17.4 
27.4 

Oct.    7.3 

173 

27-3 
Nov.  6.2 

16.2 

26.2 

Dec.    6.2 

16.1 
26.1 
36.1 


Seed,  Tan  <5 
Mean  Place 


D  V  a,  Dm  a 
D^  d,  Dm  S 


Mag.  3.7 


Right 
Ascension. 


h       m 

20  47 


s 

59-38 

59-39 
59-47 
59-61 
59-82 


I 

8 

14 
21 

27 


33 
38 


60.09 

60.42 

60.80 

61.22  ^^ 
61.69^7 

50 
62.19 
62.71  52 
63.26  ^l 
63.82  56 

64-37 


64.91 

65-42 
65.90 
66.33 
66.70 

67.00 
67.23 
67.38 

67.45 
67-43 


55 
54 

51 
48 

43 
37 
30 

23 

15 

7 
2 

10 


67-33 
67.16 

66.93 
66.66  ^7 

66.35  ^' 


17 
23 


66.03 

65-71 

65.41 
65.14 

64.91 

64-74 
64.64 

64.61 


32 

32 
30 
27 
23 
17 

10 


Declina- 
tion S. 


-5846 


ff 


75-5 
73-2 
70.7 

68.1 
65-4 

62.7 
60.1 
57.6 
55-2 
53-0 

51.0 

49-3 
48.0 

47.0 

46.4 

46.1 
46.2 
46.7 

47-6 
48.9 

50.4 
52.2 

54-1 
56.2 

58-3 

60.4 
62.3 
64.0 

65-4 
66.5 

67.2 

67-4 
67.1 

66.4 
65-3 

63.8 
61.9 

59-7 


23 

25 
26 

27 
27 

26 

25 

24 
22 

20 

17 

13 
10 

6 
3 

I 

5 

9 

13 

15 

18 

19 
21 

21 

21 

19 

17 

14 
II 

7 

2 

3 

7 
II 

15 

19 
22 


82  Vvlpecnbe. 
Mag.  5.2 


Right 
Ascension. 


h 
20 


m 
50 


1.930        -1.650 
6i'.i3i     58".65 


+0.03 
.K).3 


+0.07 
-0.7 


s 

49-53 
49-52 

49-54 
49.60 

49.70 

49-84 
50.02 

50.23 

50.47 
50.74 


I 
2 

6 
10 

14 

18 
21 

24 
27 
29 


31 


51.03 

51-34  ,, 
51-66  3' 
51.99  33 

52.32 


52.64 

52.94 
53-22 

53-47 
53-68 

53-84 
5396 

54.03 
54.05 
54-03 

53-97 
53-87 
53.73 
53.57 
53.39 


33 
32 


30 
28 

25 
21 

16 

12 

7 

2 

2 
6 

10 

14 
16 

18 

18 


18 


53.21 

53.03 
52.86  '7 
52.71  '5 
52.58 


13 
10 


52.48 

52.41 
52.37 


7 
4 


280  Draoonis  (Heis). 
Mag.  5.6 


Declina-  Right 

tion  N.       Ascension. 


+  2743 


tf 


31.5 

29.3 
27.0 

24-7 
22.5 

20.5 
18.7 

17.3 
16.3 

15.8 


22 

23 

23 
22 

20 

18 

14 
10 

5 
o 


15-8 

16.3  5 
17.2  ^ 
18.6  't 

20.4  '^ 
22 

22.6 

25.1  '' 
27-8  'I 

30.6  ^» 
29 

29 


33-5 

36.4 
39-2 
41.9 

44-4 
46.7 

48.8 
50.6 
52.0 

53.1 
53.8 

54-1 
54-0 

53-5 
52.7 
51-5 

49-9 
48.0 

45-9 


28 

27 

25 

23 
21 

18 

14 
II 

7 
3 


5 
8 

12 

16 

19 
21 


1. 130       +0.526 
5i'.ii2     34".48 


-0.0 1         -0.02 
•K).3  -0.7 

[Sph  13] 


h 
20 

s 

25-35 
24.65 

24.17 

23-93 
2394 

24.19 
24.68 

25-39 
26.29 

27-34 
28.51 

29-75 
31.03 

32.30 

33-51 

34-63 

35-63 
36.48 

37.16 
37-64 

37-91 
37.98 
37-84 
37-49 
36.94 


m 
51 


Declina- 
tion N. 


+80  13 


// 


70 
48 

24 
I 

25 

49 

71 
90 

105 

"7 

124 
128 
127 
121 
112 

100 

85 
68 

48 
27 

7 

14 
35 
55 
74 
36.20 

3530  ^^^! 

33-07 "!' 

31.80^^7 

134 

30.46 

29.09 

27-72 
26.39 

25-13 

2399 
22.99 

22.17 


37-1 
34.0  ^' 
30.8  3^ 

27.5  ^^ 
32 

24.3 
21.3^° 

18.6  ^7 
23 
18 

II 


16.3 
14-5 

13.4 
12.9 

13.0 

13-7 
15-0 

16.8 
19.I 
21.9 
25.0 
28.4 

31.9 
35.5 
39-2 
42.8 

46.3 


5 
I 

7 

13 
18 

23 
28 

31 
34 
35 

36 

37 
36 

35 
33 


137 

137 

133 
126 

114 

100 
82 


^9-6  ,^ 
52.6  ^^ 

55-3 
57.6 

59.4 


60.7 
61.4 
61.6 
61.2 
60.2 

58.7 
56.7 
54.1 


27 

23 
18 

13 


7 

2 

4 
10 

15 

20 
26 


5.891        +5.806 
34".  234    35  "-89 


-0.1 1 
-K>.3 


-0.26 
-0.7 


y  Cygni. 
Mag.  4.0 


Right 
Ascension. 


h       m 
20    53 


53.84 

53.79 

53.78 
53.82 

53.91 

54.05 
54.23 
54.45 

54-71 
5501 

55-33 

55.67 
56.03 

56.40 

56.76 

57." 

57-44 

57-74 
58.00 

58.22 

58.39 
58.50 

58.56 

58.57 

58.53 

58.44 
58.30 

58.13 
57.93 
57-71 

57.48 
57-25 
57.03 
56.82 

56.64 

56.49 

56.38 
56.30 


5 
I 

4 

9 

14 

18 
22 
26 

30 
32 

34 
36 

37 
36 
35 

33 

30 
26 

22 
17 

II 
6 
I 

4 
9 

14 

17 
20 

22 

23 

23 
22 

21 

18 

15 

II 

8 


Declina- 
tion N. 


+4049 


// 


510 
45-5  „ 

40.2 
37-9  ]l 

36.0 !? 

34-5 
33-6 


IS 
9 
4 


33.2 
33.3 
34.0 

35.3 
37.1 


I 

7 

13 
18 

22 


39.3  .^ 
41.8  '5 

44.7 

47-8  3' 

^       33 

54.3  „ 
57.6 
60.8  3^ 


63.9 
66.7 

69.3 

71-5 

73.4 

74-9 
76.0 

76.6 

76.7 
76.4 

75-6 
74.3 

72.6 

70.5 
68.1 


31 
28 

26 


19 

15 
II 


3 
8 

13 
17 

21 
24 


1.32 1       40.864 
55'.747    54"'OS 


-0.02 
+a3 


APPARENT  PLACES  OF  STARS,  1913. 


459 


FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


Mean  Solar 
Date. 


Jan.  I.I 
II. I 

2I.O 
31.0 

Feb.  1 0.0 

20.0 

Mar.    1.9 

1 1.9 

21.9 

Apr.  10.8 
20.8 
30.8 

May  10.7 
20.7 

30.7 
June  9.7 

19.6 

29.6 

July    9.6 

19-5 

29.5 
Aug.   8.5 

18.5 

28.4 

Sept.  7.4 

174 
27.4 

Oct.    7,2, 

27-3 
Nov.  6.2 

16.2 

26.2 

Dec.    6.2 

16. 1 
26.1 
36.1 


Sec  6,  Tan  d 
Mean  Place 


D'^  a,  Dm  a 
D^  6,  Dm  S 


a  Octantis. 

Mag.  5.2 


RIsht 
Asccnsioii. 


h 
20 

s 
9.21 

9.06 
9.09 
9.29 

965 


m 

54 


15 

3 
20 

36 

52 


66 


10.17 
10.83 
11.62    79 

'"•53,^ 
^3-53  ,,g 

14.61 

15.75"* 

16.92  "7 

i8.ll  "9 
19.29"' 

20.44 

21-53 

22.54 

23-44 
24.21 


24.82 
25.26 

25-52 
25.60 

25-49 

25.20 

2474 
24.14 

23.42 

22.61 

21.75 
20.88 

20.03 

1925 
18.56 

18.00 

17-59 
17-33 


109 

lOI 

90 

77 
61 

44 
26 

8 
U 
29 

46 
60 

72 
81 
86 

87 
85 
78 

69 
56 

41 
26 


Declina- 
tion S. 


-7721 


// 


4569 
I2'.887 


43-2 
40.2 

36.9 
33-5 
30.1 

26.7 

23-5 
20.5 

17.7 
15-2 

13-1 
1 1.4 

10.2 

9-4 
9.1 

9-3 
9-9 

II.O 

12.5 
14.4 

16.6 


30 

33 
34 
34 
34 

32 
30 
28 

25 
21 

17 
12 

8 

3 
2 

6 
II 

15 

19 
22 

19.I  '5 
21.8  ^7 

27 


24-5 
27.2 

29.8 
32.2 

34-3 
36.0 

37-2 

37-8 
37-9 
37-4 
36.3 
34.6 

32.5 
29.9 

27.0 


27 
26 

24 
21 

11 
12 

6 

I 

5 
II 

17 
21 

26 
29 


-4-459 

25".20 


+0.09 

+0.3 


+0.20 
-0.7 


y  Miorosooyii. 

Mag.  4.7 


Richt 
Ascension 


h 
20 


m 

55 


s 

56.30 
56.33 

56.40 

56.50 

56.64 

56.82 
57.03 
57.27 

57-54 
57-84 


3 

7 
10 

14 
18 

21 

24 
27 
30 
32 


34 
36 

37 


58.16 
58.50 
58.86 

59-23  .. 

59.60  ^' 

37 

59.97 
60.32 

60.65 

60.95 

61.21 


35 

33 

30 
26 

22 


61.43 
61.61 

61.73 
61.80 

61.81 

61.78 
61.70 
61.58 
61.43 
61.27 

61.10 
60.93 
60.77 
60.63 
60.52 

60.45 
60.41 
60.41 


18 
12 

7 
I 

3 

8 
12 

15 
16 

17 

17 
16 

14 
II 

7 

4 
o 


Declina- 
tion S. 


-32  35 


// 


68.3 

67-4 
66.4 

65.2 
63.9 

62.5 
61  o 

59-4 
57-8 
56.2 

54.5 

52.9 

51.4 
50.0 

48.8 

47-7 
46.8 

46.2 

45.8 
45-7 

45-8 
46.2 

46.8 

47-5 
48.4 

49-4 
50.4 
51.4 
52.3 
53-1 

53-8 
54-3 
54-5 
54-5 
54-3 

53-9 
53-3 
52.4 


9 
o 

2 

3 
4 

5 
6 

6 

6 

7 

6 

5 

4 
2 

I 

9 
6 

4 
I 


4 
6 

7 

9 
10 

10 
10 

9 
8 


5 

2 

o 

2 

4 

6 
9 


1. 1 87        -0.639 
57*513     54".26 


+0.01 
-K>.3 


+0.03 

-0.7 

(Rph  13I 


6  Capricomi. 
Mag.  4.2 


Right 
Ascension. 


h 
21 

s 

2.35 

2.37 

2.43 
2.52 

2.64 

2.79 
2.97 

3.18 

3.42 
368 


5-59 

5-91 
6.21 

6.48 

6.72 

6.93 

7-09 
7.20 

7.26 

7.28 

7.26 
7.20 
7.10 
6.98 
6.84 

6.69 

6.55 
6.42 

6.30 

6.20 

6.14 
6. 1 1 
6. 1 1 


m 
I 


2 

6 

9 
12 

15 

18 
21 

24 
26 

29 


31 


3.97 
4.28 

4.60  3^ 

4-93  ^^ 
526  ^3 


33 

32 

30 

27 

24 
21 

16 

II 

6 

2 
2 

6 
10 
12 

14 
15 

14 

13 
12 

10 

6 

3 
o 


Declina- 
tions. 


-1734 


// 


56.8 

56.7 
56.6 

56.4 
56.0 

55-4 
54-7 
53.9 
52.9 
51.7 

50.4 
49.0 

47-5 
46.0 

445 

43.0 
41.6 

40.3 
39.2 

38.3 

37-6 

37-0 

36.7 
36.6 

36.7 

36.9 
37-2 
37.6 

38.1 
38.6 

391 
39-6 
40.0 

40.3 
40.6 

40.8 
40.9 

40.9 


I 
I 

2 

4 
6 

7 
8 

o 

2 

3 

4 

5 
5 
5 
5 

4 

3 
I 

9 
7 

6 

3 
I 

I 

2 

3 
4 
5 
5 
5 

5 
4 
3 

3 

2 

I 
o 


S  Cygni. 
Mag.  3.9 


1.049 
3*.500 


-0.317 
45".26 


Right 
Ascension. 


h 
21 

8 
43.96 
43.89 
43.87 
43-90 
43-98 

44.10 

44-27 
44.49 

44-75 
45-05 

45-38 

45-73 
46.10 

46.48 

46.86 


m 
I 


7 
2 

3 
8 

12 

17 
22 

26 

30 

33 

35 
37 
38 
38 
37 


34 


47-23 

47-57  ._ 
47.88  \\ 

48.15  '^ 
48.38 


23 
18 


48.56 
48.69 
48.76 

48.77 
48.73 

48.64 

48.50 
48.32 
48.12 

47-89 


13 

7 
I 

4 
9 

14 
18 

20 

23 

24 


4765 

47.41 
47.18^^ 

46.96  " 

46.76 


24 


20 


+0.01 
+0.3 


+0.02 
-0.7 


46.59 
46.46 

46.36 


17 

13 
10 


Declina- 
tion N. 


+43  34 


It 


50.1 
47.5 

44.7 
41.9 

39.1 

36.4 
34-0 
32.0 

30.4 

29-3 

28.8 
28.8 

29.4 

30.5 
32.2 


26 
28 
28 
28 

27 

24 
20 

16 

II 

5 

o 

6 

II 

17 
22 


25 
28 


34-4 

36.9 

39-7 
42.8  3' 

46.1  ^^ 
34 

49-5  ^, 
52.8  33 
56.1  33 

59.3 
62.3 


65.0 

67.4 
69.4 

71. 1 
72.3 

73.1 

73.4 

73.1 
72.4 

71.2 

69.6 

67.5 
65.1 


32 
30 
27 


24 
20 

17 
12 

8 

3 

3 

7 
12 

16 

21 
24 


1.380   +0.952 
45'.949  49"  49 


-0.02 
+0.3 


-0.05 

-0.7 


460 


APPARENT  PLACES  OF  STARS,  1913. 


FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


Mean  Solar 
Date. 


Jan.  I.I 
II. I 

2I.O 

310 

Feb.  1 0.0 

20.0 

Mar.    1.9 

1 1.9 

21.9 

31.9 

Apr.  10.8 
20.8 
30.8 

May  10.7 
20.7 

30.7 
June  9.7 

19.6 

29.6 

July    9.6 

19.6 

29.5 
Aug.  8.5 

18.5 

28.4 

Sept.  7.4 

17-4 
27.4 

Oct.    7.3 

17.3 

27.3 
Nov.  6.3 

16.2 

26.2 

Dec.    6.2 

16.1 
26.1 
36.1 


61  Cygni  pr. 
Mag.  5.6 


Right 
Ajocnnon. 


h 
21 

8 
57.91 
57.87 
57.87 
57.92 
58.02 

58.16 

58.34 
58.56 
58.82 

59.11 

59-44 

59.79 
60.15 

60.51 

60.87 


m 
2 


4 
o 

5 
10 

14 

18 
22 
26 
29 

33 

35 
36 
36 
36 
36 


34 


61.23 

61.57 
61.88^' 

62.15  ^7 
62.38 


23 
18 


62.56 
62.69 
62.77 
62.80 
62.77 


13 
8 

3 
3 
7 


II 

15 
17 


62.70 

62.59 
62.44 

62.27 

62.08  '9 
21 

61.87 

61.66 

61.46 

61.28  ^^ 

61.12 


21 
20 


Secd.Tan^ 
Mean  Place 


60.99 
60.89 
60.83 


16 

13 


10 
6 


Declina- 
tion N. 


+3818 


// 


75-2  ,^ 
72.8^^ 

67.7  '^ 

65.2  ^5 

24 

62.8 


y  Aqnaril. 

Mag.  4.5 


60.7 
59.0 
57.7 
56.9 


56.6 

56.9 

57.7 

59.1 
60.9 


21 

17 

13 
8 

3 


3 
8 

14 
18 

23 
63.2 

65.9'^ 

68.8^9 
31 


71.9 


33 


75.2 

33 

78.5  ,, 
81.8^3 

85.0  3^ 

88.1  3' 

93-6 

95-9  ,X 
97.8  '9 

I^ 
99.3   „ 

7 


100.4 

lOI.I 
IOI.3 
lOI.I 

100.4 

99.3 


2 
2 

7 
II 

16 


95.8  II 
93.6" 


1.275 

59'.725 


+0.790 
75  ".68 


-0.01 
+0.3 


-0.04 
-0.7 


Right 
AscensioB. 


h 
21 

s 
50.23 
50.24 
50.29 

50.37 
50.48 

50.62 

50.79 

50.99 
51.22 

51.48 


m 

4 


5 
8 

II 

14 

17 
20 

23 
26 

28 


51.76 
52.05 

52.36  ^^ 
52.68  3^ 
53.01  ^^ 


29 
31 


53-33 
53.64 

53-93 
54.20 

54.44 

54.64 
54.80 

54.91 
54.98 
55-00 

54.98 
54.92 
54.83 
54.71 
54.58 

54.44 
54.30 

54.17 
54.06 

53.97 

53.90 
53.86 
53.86 


32 

31 
29 

27 

24 
20 

16 
II 

7 

2 


6 

9 
12 

13 
14 

14 

13 
II 

9 

7 

4 
o 


Declina- 
tion S. 


-"  43 


// 


38.2 

38.5 

38.7 
38.8 

38.8 
38.6 

38.2 

37.7 
37.0 
36.0 

34.8 

33.5 

32.0 

30.5 
28.9 

27.3 
25.7 

24.1 
22.7 

21.5 

20.5 

19.6 

18.9 
18.4 
I8.I 

18.0 
I8.I 

18.3 
18.6 

19.0 

19.4 
19.8 

20.3 

20.7 

21. 1 

21.5 
21.9 
22.2 


3 

2 

I 
O 
2 

4 

5 

7 
o 

2 

3 

5 

5 
6 

6 

6 
6 

4 
2 

o 

9 

7 

5 

3 
I 

I 

2 

3 
4 

4 

4 

5 

4 
4 
4 

4 
3 


Bradley  8777. 

Mag.  5.9 


Right 
Ascension. 


1.02 1         -0.207 
5i".367     27".9i 


0.00 
•♦0.3 


+0.01 
-0.7 
IBph  13I 


h 
21 

8.75 
8.16 

7.74 
7.51 
7.47 

7.62 

7-96 
8.48 
9.16 
9.98 

0.91 
1.91 

2.95 

3.99 
5-00 

5.96 
6.83 

7.59 
8.22 

8.70 

9.02 
9.17 

9.15 
8.96 

8.61 

8.II 

7.47 
6.70 

5.82 

4.86 


m 

7 


59 
42 
23 
4 
15 

34 
52 
68 
82 

93 

100 
104 
104 

lOI 

96 

87 
76 

63 
48 

32 

15 

2 

19 
35 
50 

64 

77 
88 

96 

102 


Declina- 
tion N. 


+7746 


// 


1 06 
106 


3.84 
2.78 

1.72 

0.68  '^^ 

9.68  '"^ 
92 

8.76 

7.95 
7.27 


81 
68 


28.2  ^7 
25.2  ^^ 
22.0 
18.7 


32 

33 
32 


15.5 
12.4 

9.6 
7.2 
5.3 

4.0 

3.3 
3-2 

3.8 

5.0 


31 
28 

24 
19 
13 

7 
I 

6 

12 

17 


22 


6.7 

8.9 
11.6^7 

14.7  '' 
18.0  ^3 

35 

21.5 
25.2 

28.9 

32.6 

36.2 


37 
37 
37 
36 

34 


42.8  ^^ 
45-6  ^" 
48.0 
50.0 


28 

24 
20 

15 


8  Pisoii  AustimlU. 
Mag.  5.6 


Right 
Ascension. 


51.5 
52.5 
52.9 
52.7 
51.9 

50.6 
48.7 
46.3 


10 

4 

2 

8 
13 

19 
24 


4.722 
15'.  766 


+4.615 
25"  54 


-0.08 
+0.3 


-0.22 
-0.7 


h 
21 

6^83 
6.84 
6.89 
6.98 
7.10 

7.25 

7.44 
7.66 

7.91 

8.19 


m 

8 


I 

5 

9 
12 

15 

19 
22 

25 
28 

30 

8.49  „ 
8.81  ^^ 

9.15  ^^ 

9.51 
9.87 


36 
36 

35 


0.22 
0.56 
0.89 
1. 19 

1.45 

1.67 
1.85 
1.98 
2.06 
2.09 

2.07 
2.01 
1. 91 
1.78 
1.63 


34 

33 

30 
26 

22 

18 

13 
8 

3 

2 

6 
10 

13 

15 
16 


16 


1.47 

1.31 
1.16^5 

1.03  '3 
0.92     g 

0.84 
0.80    ^ 
0.79     ' 


tianS. 


-2758 


## 


42.5 
41.9 

41. 1 

40.2 

39.2 


6 
8 

9 
10 

12 


38.0 

36.7 
35.3 

33-8  \l 

32.2 


13 
14 


30.6 
29.0 
27.4 

259 

24.4 

23.1 
22.0 

21. 1 

20.4 

20.0 

19.8 
19.8 
20.1 
20.6 
21.2 

22.0 
22.9 
23.8 
24.6 

25.4 

26.1 
26.6 
27.0 
27.2 

27.2 

27.0 
26.6 
26.0 


16 

16 
16 

15 
>5 
13 

II 

9 

7 

4 
2 

o 

3 

5 
6 

8 

9 

9 
8 

8 

7 

5 

4 

2 

o 

2 

4 
6 


1. 132       -0.531 
7*.953    29".  12 


+0.01 
+0.3 


+0,03 
-0.7 
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FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


yTvfimlM. 

C  Oaprioomi. 

^Cygnl. 

/?  Miuixil. 

Mean  Solar 

^r^  —  ^  — 

Mag.  4.3 

Mag.  3.9 

Mag.  5.3 

Mag. 

3.1 

Date. 

Right 

Declina- 

Rigbt 

Declina- 

Right 

Declina- 

Right 

Declina- 

Aacension. 

tions. 

Ascension. 

tions. 

Ascension. 

tion  N. 

Ascension. 

tions. 

h      m 

e        # 

h      m 

0      / 

h      m 

e        / 

h       m 

0       9 

21     19 

-6545 

21     21 

-2247 

21     26 

+46    9 

21     26 

-557 

Jan.    I.I 

■ 
14.12 

W  r 

57-2  „ 

■ 

41.12 

WW 

31.8 

s 
12.28 

26.8 

s 
57.72 

It 
24.8 

II. I 

14.03     I 

54-7    t 

41.12  ° 

31.5  ; 

12.18  ^\ 
12.12 

24.4  ^4 

57.72  ° 

25.3     \ 

21. 1 

14.03     I 
I4.II   ^l 

41.16  ^ 

310  \ 

30.4    n 

"•7  X 

57-74    , 

25.8    5 

310 

48.9  ^° 

41.23  7 

12. II      * 

18.9  ^\ 

57.80   ^ 

26.2    * 

Feb.  1 0.0 

14.28  11 

45-8  ^' 

41.33  t 

29.6  » 

12.15     * 

16.1 

5789   ^ 

26.5    3 

25 

32 

•3 

9 

10 

28 

11 

I 

20.0 

H.53  ,, 

426  „ 

4^  62  '^ 

28.7  „ 

12.25  ,^ 

13.3     , 

58.00 

26.6 

Mar.    1.9 

14.85  11 

39-5  11 

27.6 

12.39  _ 

10.8  »5 

58.14    4 

26.5     ' 

11.9 

15.24  ^9 

365  11 

4».82  V" 

=^6-4  " 

12.58  '9 

8.6" 

58.32  '* 

26.2     3 

21.9 

15.69  t^ 

33.6  '9 

42.05  J 
42.31  '^ 

25.1  ^ 

12.82  ^4 

6.8 '8 

58.53  '' 

25.7    \ 

31.9 

16.21  52 

57 

30.9  4 

^3-^  le 

I3.II   '^ 
33 

5-4    8 

58.76  ^3 

R 
24.9 

"^    10 

Apr.  10.8 

16.78 

28s  „ 

42-59  ,„ 

22.0     ^ 

13.44  _ 

4-6    , 

59.02 

23.9    ., 

20.8 

26.4    ' 

42.89  3° 

20.4  ;* 

13.79  Vl 

4-4 

59.30 !° 

22.6  "3 

30.8 

24.7  \l 

43.21  11 

•8-7  ^ 

'^^'^ff 

4.7    3 

59.60  3^ 

21.2  '4 

May  10.8 

18.69  ^ 

233  I* 

43.55  ^; 

15.5    t 

^•56  ^^ 

5-6  ! 

59.91 3* 

'9-^  t 

20.7 

22.3    , 

43.90  35 

14.95  ^^ 

7.0 '4 

60.23  32 

17.9  'I 

' 

67 

5 

34 

>5 

39 

20 

32 

18 

30.7 

20.03 

21.8 

44.24  „ 

'4.°  ., 

15.34  - 

9.0 

60.55  _ 

16.I      ^ 

June  9.7 

20.67  ^t 

21.8     ° 

44.57  " 

12.6  '4 

15.71  37 

11.4^4 

60.86  3* 

14.3  •* 

19.6 

21.28^^ 

22.2     4 

44.89^' 

II.4" 

16.05  34 

14.1  '7 

61.16  3^ 

12.5 '» 

29.6 

21.84  f^ 

230  ., 

45.19  ^g 

45-45  ,, 

10.4  '^ 

16.36  3^ 

17.1  3° 

61.44 

10.8  '7 

July   9.6 

22.33  "^^ 

24.2  " 

9.6    \ 

16.62  ^^ 

20.3  3^ 

61.69  ^5 

9.2 

42 

16 

*3 

5 

22 

34 

21 

>4 

19.6 

22-75  ,, 

*5-8  .„ 

45.68 
45-86    8 

9-^    , 

16.84 

23.7  ._ 

61.90 

7-8  „ 

29.5 

23.08  ^^ 

^7-7   ' 

8.8    3 

17.00  ^^ 

27.2  ^^ 

62.07  ^ 

6.5    f 

Aug.  8.5 

23.31  ]l 

29.8 

46.00  '4 

8-7    ' 

17.10  ^^ 

30.6  34 

62.20  '3 

54" 

18.5 

23.44    I 

3''  i 

46.09    9 

8-9   \ 

17.14  ; 

33.9  33 

62.29    ^ 

4-5    \ 
3-9   ° 

28.5 

23.47  i 

34-5  't 

46.13  ^ 

9.3  : 

17.13  ' 

37.0  3' 

62.33    4 

0 

34 

0 

5 

6 

30 

0 

4 

Sept.  7.4 

23.39  ,. 

36.9 

46.13  , 

9-8    6 
10.4 

^7-^  t^ 

40.0 

62.33 

3.5    . 

17.4 

23.22    ' 

39-2  ,^ 

46.08  5 

^^•95    ! 

42-7  Z 

62.29    2 

3.2    * 

27.4 

22.97  11 

4»-3    i 

45.99  ,^ 

11. 1     7 

16.79  ^ 

45.0  ^3 

62.21     ^ 

3-^ 

Oct.    7.3 

22.65  11 

43.1  '! 

45.88 " 

11.8    7 

16.60  '9 

47.0  ^° 

62.11  "^ 

3-2    ! 

17.3 

22.27 

44-5    « 

45.75  \l 

12.5    7 

16.38  " 

48.5  '^ 

61.99  " 

3.4    ' 

41 

10 

'5 

7 

24 

II 

13 

3 

27.3 

21.86 

45-5    , 

45-60  ,, 

13.2  •, 
13.8    * 

^^•^4  ,, 

49.6 

61.86 

3-7    , 

Nov.  6.3 

2^-44^^ 

46.0    5 

45-45  \i 

15.89  'f 

50.2 

61.73  ;3 

4-^    t 

16.2 

21.02  ^ 

46.0    I 

45-31    t 

14.2    * 

15.65  !^ 

50.3     ' 

61.60  '3 

4.6   \ 

26.2 

20.63  3^ 

45-4  .. 

45.18    3 

^•5    \ 

'5-41    1 

49.9    4 

61.48  " 

5-    J 

5-7    . 

Dec.    6.2 

20.28  ^5 

1 1 

44.3  :: 

45.08  '° 

14-7    ' 

^5-^9  " 

49.0  ,^ 

61.38  'I 

29 

15 

8 

I 

19 

14 

7 

6 

16.2 

19.99  „ 

42-^   ,r. 

45.00 

14.8 

15.00 
14.84    t 

47-6  ,0 

61.31 

^•3    ^ 

^•9     6 

7.5  "^ 

26.1 

19.77  " 

4^-^  ^! 

44.95     I 

14.7 

45.8 ; 

61.26    5 

36.1 

19.63  '4 

38.4  '^ 

44.93           14.4     ^ 

14.71    ^ 

43.5  '3 

61.23    3 

Sec*,  Tan  « 

2.436      -2.221 

X.085        -0.420 

1.443      +1.041 

1.005 

-0.104 

Mean  Place 

15'.867     38".69 

42VI7I      I9".3i 

I4".290     23".89 

58'.8o3 

i6".o6 

D  V  a.  Dm  a 

40.04         40.11 

+0.01             40.02 

-0.02         -0  05 

0.00 

40.0I 

Di,S,DmS 

40.3 

-0.6         1 

40.3 

-0.6 

40.3 

-0.6 

+0.3 

-0.6 

[Bph  13] 
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P  Cephei. 

^  Aquarii. 

74Cyinl. 

Y  Oaprioonii. 

Mean  Solar 

Mag.  3.3 

Mag.  4.8 

Mag.  5.1 

Mag.  3.8 

Date. 

Right 

Declina- 

Right 

Declina- 

Right 

Declina- 

Right 

Dedias. 

Aaoension. 

tion  N. 

Ascension. 

tion  S. 

Ascension. 

tion  N. 

Asccnskn. 

tion& 

h       m 

0      / 

h       m 

0 

/ 

h       m 

e        / 

h       m 

0     f 

21     27 

4-70  10 

21    33 

-  8  1 

4 

21    33 

+40       I 

m  m 

21  35 

-17   3 

§§ 

Jan.      I.I 

27.98  ^! 

'  w 

49-6  ,^ 

6.27 

50.6 

s 
25.93     ^ 

f  9 

15*38  , 

W  ' 

31-7  „ 

II. I 

47-'    f 

6.26    ' 

51. 1 

5 

25.84     \ 

/%^  w    22 
20.1 

15-37    , 

31-7  . 

21. 1 

27.71    ,^ 

^•^3! 

6.28    ^ 

51.5 

4 

25.79  ; 

12.4 

15.39    , 

31-6   ' 

31.0 

27.55   ^\ 

41. 1  3' 

6.33    \ 
6.41  ., 

51.7 

^ 

25.79  ° 

J  5-44    1 
15-52  . 

31.3      \ 

Feb.  1 0.0 

27.51      \ 

37-9  ,, 

51.8 

I 

25.83  ^ 

30.9  : 

8 

32 

II 

I 

9 

25 

11 

c 

20.0 

2759  ,„ 

34-7  ,, 

^•52  ,^ 

51.7 

25.92 

9-9,, 

15.63  ,^ 

30-3  . 
29-5  ,„ 

Mar.   2.0 

27.78  '9 

3'-6  '« 

6.66  '4 

51.5 

2 

26.05  ^ 

7.6^3 

15-78    5 

11.9 

28.09  ^ 

28.8  ^* 

683  \l 

51. 1 

4 

26.22  '^ 

5.6  ^° 

15-96  •« 

28.5 '° 

21.9 

28.50  4' 

^6-3  !^ 

7-03    ° 

50.4 

7 

26.44"    3.9  "7 1 

16.17 !' 

27-4  ■; 

31.9 

29.00  5^ 

7-^6 :« 

49.5 

9 
II 

26.70  ^^ 
30 

^     »T      12 

2.7 

16.40  '3 
26 

26.1  '3 

Apr.  10.8 
20.8 

2958  , 
30.22  / 

30-89  ^^ 

22.9 

22.1      ^ 

7-8°  'J 

48.4 
47.1 

13 

27.00      ;   2.0 
27.33  ^^     1.9   ^ 

16.66 
16.95  '^ 

'4-7  ,6 
23'    . 

30.8 

21.9     ^ 

8.10  30 

45.6 

15 

27.68  35 

2.3         * 

17.26  3' 

21.4'' 

May  10.8 

3'-58^' 
32.27  I 

22.3     ^ 

8.42  32 

4  'n 

43.9 

17 

28.04  ^ 

3-3 :: 

17.59  ^^ 

19-7  'i 

20.7 

^3-4 :; 

8-74  ^' 
32 

42.2 

17 

18 

28.41  37 
36 

4.8  '5 
>9 

17.92  33 
33 

18.0'' 
17 

30.7 

32.93  ^, 
33-55  ., 

*5°  ,, 

9-06 

40.4 

•  0 

28-77  „ 

6-7  „ 

18.25  „ 

'6-3  ,6 
14-7    , 

June  9.7 

=^7-'  ^6 

938  ^^ 

38.6 

18 

29.12  35 

9.0 '3 

18.58  33 

19.7 

34"  L 

^9-7    ' 

9-68  30 

10.22 

36.9 

17 

29.45  33 

11.7*7 

•8.90  3^ 

13.2 

29.6 

3460  z 

32.7  3° 

35.2 

17 

29-75  ^° 

14.6  *9 

19.19  ^9 

II.9 

July    9.6 

35  00  :„ 

36.0  33 

33.7 

15 

30.0I  f 

17.7  3' 

19.46  '7 

10.8" 

30 

35 

22 

13 

23 

32 

23 

9 

19.6 

3530 

39-5  „ 

10.62  '* 

32.4 

30.23 

20-9  .. 

19.69 

9-9   . 

295 

35-49    „ 

43-2  37 

31.2 

12 

30.40  '' 

24.2  33 

19.88  '9 

9-'    '. 

Aug.   8.5 

35-58    9 

47-0  3« 

10.75  '^ 

30.2 

10 

30.51    " 
30.57     t 

27-5  " 

20.02  *4 

8.8  ^ 

.1 

18.5 

35-57  ,, 

50-7  ^; 

10.84    \ 

29.5 

7 

306  ^ ' 

20.12        '° 

8.6    ' 

ft 

28.5 

35-45  „ 

54-4  ^^ 

10.89    5 

29.0 

5 

30.58      ' 

33-6  3° 

20.17             5 

8.6   "^ 

23 

35 

0 

3 

4 

28 

I 

Sept.  7.4 

35-22 

57.9  „ 

10.89         , 

28.7 

30.54    „ 

36-4  „ 

20.18 

8.8 

17.4 

3490  \ 

61.2  33 

10.86         ^ 

28.6 

I 

30.45  ,; 

38.9  '5 

20.15              ^ 

9-2 ' 

27.4 

3450  \ 

^4'  z 

10.79        \ 

28.6 

0 

30.32  3 

41-0" 

20.08              7 

9-6  ^ 

Oct.    7.4 

34-03  ^^ 

66.7  ^<^ 

10.70        ^ 

28.8 

2 

30.16  ^ 

42.8  •« 

19.98        '^ 

10.1  ^ 
10.7  ^ 

17.3 

33-50  " 

68.8  '■ 

10.58  ;^ 

29.1 

3 

29.98  '8 

44.2  '4 

19.86        " 

57 

17 

13 

4 

20 

10 

13 

27.3 

32.93  ^ 
32.33  g, 
3'-7i  fi. 

70.5  ,. 

10.45 ,  • 

29.5 

29.78 

45.2 

19.73 

11.3   6 
"9  , 

Nov.  6.3 

71.6  " 
72.2    ^ 

10.32  -^ 

29.9 

4 

29-57  , 

45.7        \ 

19.59 ;: 

16.2 

10.19 1^ 

30.4 

5 

29.36  " 

45.8         ' 

19.46  '3 

12.4 

26.2 

30.52    ^^ 

54 

72.2    I 

10.07  ,^ 

30.9 

5 

29.16  ^° 

45.4        1 

12 
19.34 

12.9  ^ 

Dec.    6.2 

71.6    ^ 
12 

9.97  '\ 

31.4 

5 
5 

28.97  ;^ 

44.6        ® 
13 

II 
19.23  '\ 

13.3 : 

m 

16.2 

29.98   .^ 

68.6  '^ 

9.89  , 

31.9 

28.81 

43.3     _ 

19.15  ^ 

13.5      , 

26.1 

29.49  , , 

9.84  ^, 

32.4 

5 

28.67  '^ 

4^-6        ' 

19.09  ^ 

13.6      ^ 

36.1 

29.08  ^' 

66.3  '3 

9.81  ^ 

32.9 

5 

28.56  " 

39.5    '^ 

19.06  3 

13.7 

Sec  d,  Tan  d 

2.949       +2.774 

i.o;o       -0.145 

1.306      40.840 

1.046      -a307 

Mean  Place 

32-.588     43".ii 

7V307     41  ".49 

27^.678    20".  1 1 

i6".367    2o".57 

D'f  0,  D«  a 

-0.05          -0.15 

0.00             40.0I 

-o.oi         -0.04 

0.00           4Ow02 

D^^,Da,S 

+O.J 

-0.6 

+0.3 

-0.6 

+0.3 

-0.6 

W3 

-0.6 
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APPARENT  PLACES  OF  STARS,  1913, 


FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


Mean  Solar 
Date. 


Jan.  I.I 
II. I 

21. 1 

31.0 

Feb.  1 0.0 

20.0 

Mar.   2.0 

1 1.9 

21.9 

31.9 

Apr.  10.9 
20.8 
30.8 

Mav  10.8 
20.7 

30.7 
June  9.7 

19.7 

29.6 

July   9.6 

19.6 
29.6 
Aug.  8.5 
18.5 
28.5 

Sept.  7.4 

17.4 
27.4 

Oct.  7.4 
17.3 

273 
Nov.  6.3 

16.3 

26.2 

Dec.    6.2 

16.2 
26.1 
36.1 


Sec  6,  Tan  8 
Mean  Place 


7t^  Cygni. 
Mag.  4.3 


Right 
Ascenskm. 


h 
21 


m 

43 


32.63 

32.49 
32.40 

32.36 

32.37 

32.44 
32.56 

32.74 
32.97 
33.25 

33-57 
33-93 
34.32 
34.72 
35.13 

35.54 

35.94 

36.31 
36.64 

36.93 

37.17 
37.35 
37.48 
37-55 
37.56 

37.51 

37.41 
37.26 

37.08 

36.86 

36.62 

36.36 
36.10 

35.85 
35.61 

35-39 
35.20 

35.04 


14 

9 

4 
I 

7 

12 
18 

23 
28 

32 

36 

39 
40 

41 
41 

40 

37 
33 
29 
24 

18 

13 

7 
I 

5 

10 

15 
18 

22 
24 

26 
26 

25 

24 
22 

19 
16 


Declina- 
tion N. 


+4854 


tr 


28.7 
26.4 
23-8 
21.0 
18.2 


23 
26 

28 

28 

28 


27 

24 
20 


15.4 
12.7 

10.3 
8.3 

6.8  '5 
10 

5.8 

5.3 

5-4 
6.1 

7.4 


5 
I 

7 
13 
17 


9.1 

"•3 

13-9 
16.8 

20.0 

23.4 
26.9 

30.4 
33.8 

37.1 

40.2 

43- 1 
45.7 
47-9 
49.7 

51.0 

51-8 
52.2 

52.1 

51-4 

50.2 

48.5 
46.4 


22 
26 

29 
32 
34 

35 
35 
34 
33 
31 

29 
26 
22 
18 

13 

8 

4 
I 

7 
12 

17 
21 


1.522 
34".68i 


+1.147 
24".03 


D'l^  a,  Dw  a   I 


-0.02 
+0.3 


-0.06 
-0.6 


^  Capricorni. 
Mag.  5.2 


Right 
Ascension. 


h 
21 


m 
48 


32.31 
32.29 

32.29 

32.33 
32.40 

32.50 

32.63 

32.79 
32.98 

33-20 

33.45 
33-73 
34-03 
34-35 
3467 

3500 

35.33 

35-65 

35-95 
36.22 

36.45 
36.65 

36.81 

36.92 
36.98 

37.00 

36.98 

36.93 
36.84 

36.73 

36.61 

36.48 

36.35 
36.23 

36.12 

36.03 

35-97 
35.93 


2 
o 

4 

7 
10 

13 
16 

19 

22 

25 

28 
30 
32 
32 
33 

33 
32 
30 

27 
23 

20 

16 

II 

6 

2 

2 

5 

9 
II 

12 

13 

13 
12 

II 
9 

6 
4 


Declina- 
tion S. 


-1357 


// 


53.1 
53.2 

53.2 

53.1 
52.8 

52.4 
51.8 
51.0 
50.0 
48.8 

47-4 
45-9 
44-2 

42.5 
40.7 

38.9 

37.1 

35.5 
34.0 

32.7 

31.6 

30.7 
30.0 

29.6 

29.4 

29.4 
29.6 
29.9 

30.3 
30.8 

31.4 
32.0 

32.5 
33.0 

33-5 

33.9 
34.2 

34.4 


I 
o 
I 

3 
4 

6 
8 

10 
12 

14 

15 

17 

17 
18 

18 

18 
16 

15 

13 
II 

9 
7 

4 

2 

o 

2 

3 

4 

5 
6 

6 

5 
5 
5 
4 

3 

2 


1.030       -0.249 
33».249     42".8o 


0.00 
+0.3 


40.0I 
-0.5 


y  Orolt. 
Mag.  3.2 


Right 
Ascension. 


h 
21 


m 

48 


s 

38.93 
38.89 
38.89 

38.93 
39.01 


4 
o 

4 
8 

12 


39.13 
39.28  '5 

39.47  '^ 

39.70 

39.96 

40.26 

40.59 

40.94 

41.31 
41.69 

42.08 

42.47 
42.85 
43.20 

43.52 

43.80 

4403 
44-22 

44-35 
44-42 

44-44 
44.41 

44-33 
44.21 

44-07 

4390 
43.72 

43.55 
43.38 

43.23 

43.11 
43.02 
42.96 


23 
26 

30 

33 
35 
37 
38 
39 

39 
38 

35 
32 
28 

23 
19 
13 

7 

2 

3 
8 

12 
14 

n 

18 

17 

17 

15 
12 

9 

6 


Declina- 
tion S. 


-3746 


// 


44.1 
43.0 

41.7 
40.2 

38.5 
36.6 

34-6 

32.5 

30.3 
28.1 


II 

13 
15 

n 
19 

20 
21 
22 
22 
22 


21 
20 

19 


25.9 
23.8 

21.8 

9-9 
8.2  '7 

14 

6.8 

5.6 

4-7 
4.1 

3.8 


12 

9 
6 

3 
I 


3.9 
4.3 
5.0 
6.0 
7.2 

8.5 

9.9 
21.3 

22.7 

24.0 

25.1 

25-9 
26.5 

26.8 

26.8 

26.4 
25.8 
24.9 


4 

7 
10 

12 
13 

14 

14 

13 
II 

8 
6 

3 
o 

4 

6 
9 


1.265 
39".850 


-0.775 
28''49 


40.0I 
+0.3 


40.04 
-0.5 


16  Pegaai. 
Mag.  5.0 


Right 
Ascension. 


h 
21 

4.83 
4.77 
4.74 
4.75 
4.79 

4.86 

4.97 
5.12 

5.31 
5.54 

5.80 
6.08 

6.39 
6.71 

7.04 

7.37 
7.70 

8.01 

8.30 

8.56 

8.78 
8.96 
9.10 
9.19 

9.23 

9.23 
9.19 

9.II 

9.01 

8.88 

8.73 

8.57 
8.42 

8.27 

8.13 

8.01 
7.91 
7.84 


m 

49 

6 

3 
I 

4 
7 

II 

15 

19 

23 
26 

28 

31 
32 
33 
33 

33 

31 

29 
26 

22 

18 

14 

9 

4 
o 

4 
8 

10 

13 
15 

16 

15 

»5 

14 
12 

10 

7 


Declina- 
tion N. 


+2530 


tt 


53.8  '^ 

51.9  '^ 

49-9  ,„ 
48.0^9 

19 

46.1 

44-4 

43.0 
42.0 

41.4 


17 

14 
10 

6 


41.2 
41.4 
42.1 

43-2 
44-7 


II 
15 
19 
46.6 


48.8 
51.3 


^5 

21 


54.0,. 

56.7  i 

59-5  ,g 

62.3 ; 

67-6 : 

72.2 

'    19 

741 ' 

75-8 
'^    13 

77.1  ^ 

78.1  ^ 

3 
1 

4 

7 
II 


7S.S 
79.1 
79.0 
78.6 

77.9 


76.8 
73.8 


1. 108      40477 
6-.  168    55".7i 


-0.01 

•KX3 


-ox>3 
-0.5 
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FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


79  Draconls. 

eindi. 

80  Pegasi. 

a  Aquaril. 

Mean  Solar 

Mag.  6.6 

Mag.  4.7 

Mag.  5.7 

Mag.  3.2 

Date. 

Right 

Declina- 

Right 

Declina- 

Right 

Declina- 

Right 

Declina- 

Ascensioo. 

tion  N. 

Ascension. 

tion  S. 

Ascension. 

tion  N. 

Ascension. 

tion  S. 

h       m 

0      / 

h       m 

0      / 

h       m              •      ' 

h     m 

e       f 

21     51 

+73  17 

21     56 

-57    8 

21     56    |-hl2  41 

! 

22      I 

-  044 

m  m 

Jan.    I.I 

s 

4158  ,„ 

r  f 

34.9  ,, 

s 
41.65 

99 

5^-9  ,„ 

49.91 

r  r 

66.8 

9 
18.00 

WW 

40.8 

II. I 

41.08  50 

3°'  ,„ 

41.56     I 

55.1    ' 

49.87    4 

65.5  \\ 

17.97     f 

41.6   * 

21.1 

40.68  ^° 

41.52     ^ 

52.9 

49.86 

^4-=^    4 

17.96     ' 

42.3    \ 
42.9   ^ 

31. 1 

27.1  Z 

41.54     g 
41.62 

14 

50.4  \l 

49.87     ' 

62.8  '4 

17.98     \ 

Feb.  lo.o 

40.26  ''^ 
0 

23-9  5, 

47-7  \l 

49.91     ^ 

61.5  '3 
12 

18.03     I 

43-4    J 

20.0 

40.26 

20.7  ,. 

41.76 

44  9  , 

49.98 

60.3 

18.II 

43-8 

Mar.    2.0 

40.40  \t 

17.6  3' 

41.95  \\ 

4=^°    0 

1 1 

50.09 

59.3 '! 

18.22  '' 

44.0    * 

II.9 

40.67  'I 

'4-6  f. 

42.20  ^ 

39'    ' 

50.23  \ 

58.6  7 

18.36  ;4 

43-9 

21.9 

41.07*° 

12.0  ^<* 

4^-5^  'i 

36=^    « 

50.41 ', 

58.2  4 

^^•53  \i 

43-6    I 

31.9 

4'-59^ 

9-^  ., 

42.87  3f 

33-4    ! 

50.62  ^' 

58.1  ; 

18.73  Z 

43-0    ^ 

63 

«7 

41 

26 

24 

3 

24 

9 

Apr.  10.9 

42.22 

8.1 

43.28 

30.8 

5°-^^  ,A 

58.4 

'^•97 ,, 

42.1 

20.8 

42.93    ^, 

6-9'' 

43.73  4^ 

28.4  *4 

51.12'^ 

59.1  " 

19.23  '\ 

41.0" 

30.8 

43.69    ll 

6.3    ' 

44.21  4« 

^^•^  !« 

5i.4r  \^^ 

60.1  ■° 

28 

39-6  :* 

May  10.8 

4448    5^ 
4528    ^^ 

6.4   ! 

44.72  5 

24.4    ' 

51.72^ 

61.5  \\ 

19-81  30 

4    ^ 

36.2  '* 

20.8 

71    I 

45.25  ^^ 

22.9    ^ 

52.04  ^ 

63.2  '7 

20.13 

79 

•3 

54 

II 

3-' 

"9 

32 

»9 

30.7 

46.07 

8-4    0 
10.2  '8 

45.79  ,, 

21.8 

52.36  ,, 

65.1  ,, 

20.45     .^ 

34-3  ,^ 

June  9.7 

46.82  75 
47-51  J: 

46.32  \l 

21. 1      7 

52.68  3^ 

67.2 

20.77 :. 

32.3    _ 

19.7 

"•5  '« 

46.84  5^ 

20.8     3 

52.99  \\ 

69-5  A 

21.08  3' 

20 

30.3 

29.6 

48.12  J 

15.3    ' 

47.33  4^ 

20.9      ' 

53-^7    ' 
53.53  ^ 

7' -8  A 

21.37^9 

^8-3    : 

July    9.6 

48.64  \] 

^8-4  ^' 

47.78  45 

74-2    4 

21.64^7 

26.4  '^ 

41 

34 

39 

10 

23 

23 

23 

18 

19.6 

49.05  _ 

21.8    ^ 

48.17 

22.5 

53.76 

76-5 

21.87 

24.6        . 

29.6 

49.35  ^^ 
49.53  '\ 

25.4  ^; 

48.50  33 
48.76  \l 

23.9  j^ 

53.95  ,^ 

78.7 

22.07  ^ 
22.23 

23.0 

Aug.   8.5 

32.9  ^8 

36.7  ^! 

^5-^    I 

54.10     5 

80.8  *' 

21.6  '4 

18.5 

49.58     5 

48.95  ^ 

27.6    ^ 

5420  ' 

54-26    ; 

82.8  "^ 
84.6  '^ 

22.34 " 

20.4 '' 

28.5 

49.51   .1 

49.06  *' 

=^9-8  ' 

22.41  7 

19-4  „ 

19 

37 

3 

22 

2 

»5 

3 

8 

Sept.  7.5 

49.32 

40.4  .. 

49.09 

32.0 

54.28 

86.1 

22.44  ^ 

18.6  ^ 
18.0  * 

17.4 

49.01  I 

43-9  ,, 

49.05  ^^ 

34-3  \\ 

54.26   ^ 
5420 

87.4    ^ 

22.43 

27.4 

48.60  4' 

47'  'I 

48.94  " 

365  " 

88.5    'I 

22.38  ^ 

17.6    4 

Oct.    7.4 

48.10  5° 

50.0    ; 

48.76  ^^ 

ioi '« 

40.3  ,, 

54-11    9 

¥  T 

89.3       ; 

22.31  7 

•7-5    I 

17.3 

47-53  ^ 

52.5  '5 
20 

48.54  \l 

54.00  ^^ 

89.8       5 

3 

22.21 
12 

17.5 : 

27.3 

4689 

46.20  ^ 

54-5  ,. 
56'    0 

48.28 

48.00  ^^ 
28 

4772 

41.8  „ 

53.88 

90.1 

22.09 

17-7 , 

Nov.  6.3 

42.9  " 
43-5    t 

53.75  ^ 

90.1 

21.97  " 

18.0  3 

16.3 

45.49    l\ 

57-'    4 

53.62  ^ 

89.9     ' 

21.85  '' 

¥  ^5 

18.4  4 

26.2 

44-77  ;, 

57-5    \ 

47-45  ,; 

43.7 

53.49 ,, 

89.4     I 

21.73  ' 

18.9  5 

>9.5    J 

Dec.    6.2 

44.06  7^ 

57.3    8 

47.20    5 
22 

43.4    I 

53-38 ;; 

88.7     7 
9 

21.62  " 
9 

16.2 

43-38 
42.75  ^^ 

5^-5  ,, 

46.98       . 
46.80    '^ 

42.6 

53.28 

53- 20 

87.8 

21.53     , 

20.2 

26.2 

55-1  "^ 

41.3  '^ 

86.7  ^' 

21.46     7 

20.9    7 

36.1 

42.195^ 

53.1  ^° 

46.67    ^3 

39.6  '7 

6 
53.14 

85.5  '^ 

21.41     5 

21.7    * 

Sec  5,  Tan  9 

3478      +3.331 

1.843            -1.549 

1.025        +0.225 

i.ooo       -0.013 

Mean  Place 

46».372     25".97 

42«.665     38".  19 

5xVo27     69".86 

I8V967    34".29 

DVa,  I>-a 

-0.05          -0.19 

+0.02          +0.09 

0.00         -0.0  X 

0.00           0.00 

D^^,  Dm^ 

+0.3 

-0.5           1 

+0.3 

-0.5           1 

+0.3 

-0.5       1 

+0.3 

-0.5 

(Bpb  Z3) 
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FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


Mean  Solar 
Date. 


Jan.  I .  I 
II. I 

21. 1 

31. 1 
Feb.  lo.o 

20.0 

Mar.  2.0 
II. 9 
21.9 

31.9 

Apr.  10.9 
20.8 
30.8 

May  10.8 
20.8 

30.7 
June  9.7 

19.7 

29.6 

July    9.6 

19.6 

29.6 

Aug.  8.5 

18.5 
28.5 

Sept.  7.5 

17.4 
27.4 

Oct.  7.4 
17.3 

27.3 
Nov.  6.3 

16.3 

26.2 

Dec.    6.2 

16.2 
26.2 
36.1 


Sec  «5,  Tan  6 
Mean  Place 


t  Aquarii. 
Mag.  4.4 


Right 
Ascension. 


h 
22 

9 
43.52 
43.49 

43-49 
43.51 
43.56 

43.64 
43.76 

43.91 
44.09 

44.30 

44.54 
44.81 

45.10 

45.41 
45.74 

46.07 
46.40 
46.72 
47.02 
47.30 

47.55 
47.76 
47.92 
48.04 
48.12 

48.16 

48.15 
48.10 

48.02 
47.92 

47.80 
47.68 

47.55 
47.43 
47.32 

47.23 
47.16 

47.11 


m 
I 


3 
o 

2 

5 
8 

12 

15 

18 

21 
24 

27 
29 

31 
33 
33 

33 
32 
30 
28 

25 

21 

16 

12 

8 

4 

I 

5 
8 

10 

12 

12 

13 

12 

II 
9 

7 
5 


Declina- 
tion S. 


-14  17 


ff 


42.1 
42.2 
42.2 
42.1 
41.8 

41.3 
40.6 

39.7 
38.6 

37.4 

36.0 

34.4 

32.7 

30.9 
29.0 

27.2 

25.4 

23.7 
22.2 

20.8 

19.6 
18.7 
18.0 
17.6 

17.4 

17.4 
17.6 

18.0 

18.5 
19.0 

19.6 
20.2 
20.8 
21.3 
21.8 

22.2 
22.5 
22.7 


I 
O 
I 

3 
5 

7 

9 
I 

2 
4 

6 

7 
8 

9 
8 

8 

7 
5 

4 

2 

9 

7 

4 

2 

o 

2 

4 

5 

5 
6 

6 
6 

5 
5 
4 

3 

2 


80  Cephei. 

Mag.  5.4 


Right 
Ascension. 


1.032 
44'.392 


-0-255 
3i".9i 


0.00 


+0.01 
-0.5 


h     m 
22      2 


s 
18.96 

18.69 

18.48 

18.34 
18.27 

18.28 

18.37 

18.55 
18.81 

19.15 

19.55 
20.01 

20.51 

21.03 

21.57 

22.11 
22.63 
23.12 
23.56 
23.95 

24.27 

24.52 
24.70 

24.79 

24.80 

24.74 
24.61 

24.41 

24.15 
23.84 

23.49 
23.11 
22.71 
22.31 
21.92 

21.54 
21.19 

20.89 


27 
21 

14 

7 
I 

9 
18 

26 

34 
40 

46 
50 
52 
54 
54 

52 
49 
44 
39 
32 

25 
18 

9 
I 

6 

13 
20 

26 

31 
35 

38 
40 

40 

39 
38 

35 
30 


Declina- 
tion N. 


4-62  21 


// 


47.6 

45.5 
42.9 

40.0 
37.0 

33.9 

30.9 
28.1 

25.6 
23.5 

21.9 
20.9 
20.5 
20.7 

21.5 

22.8 
24.7 
27.1 
29.9 
33.0 

36.4 
40.0 

43.6 

47.3 
51.0 


21 
26 

29 
30 

31 

30 
28 

25 
21 

16 
10 

4 

2 

8 
13 

19 

24 
28 

31 
34 

36 
36 

37 
37 
36 


a  Orolt. 
Mag.  2.2 


Right 
Ascension. 


33 

31 
28 


54.6 

57-9 
61.0 

63.8 

66.2  ^^ 
19 

68.1 

695 
70.4 

70.7 
70.5 


14 
9 

3 

2 

8 


69.7 
68.3 
66.4 


14 
»9 


2.156        +1.910 
2i".830     39".i2 


-0.02 
+0.3 


-o.ii 
-0.5 


h 
22 

8 
44.44 
44.37 

44-34 

44.35 
44.41 


m 

2 


7 
3 
I 

6 
10 


44.51 
44.66  '5 

44.85 
45.09 
45.37 


19 

24 
28 

32 


36 
39 
41 


4569 
46.05 
46.44 

46.85 

47.28  ^3 
44 

47.72 
48.16^ 

48.58  ^' 
48.98 

49.35 


49.68 

49.96 
50.18 

50.34 
50.44 

50.48 

50.45 

50.37 
50.24 

50.07 

49-87 

49.65 

49.43 
49.22 

49.03 

48.86 

48.72 
48.62 


40 

37 
33 


28 
22 
16 
10 

4 

3 
8 

13 

17 
20 

22 
22 
21 

19 
17 

10 


Declina- 
tion S. 


-4722 


0f 


76.1 

72.8  '* 
70.8  »*» 
68.5  "3 

66.1 

61.0  *<^ 

58-3  II 
55.7  '^ 

25 
53.2 
50.8    '^ 

46.5  '"^ 

44.8 '7 

14 

43.4 

42.3 

41.5 
41.2 

41.3 


t  Pegati. 
Mag.  4.0 


Right 


41.8 
42.6 

43.7 
45.1 
46.7 

48.5 
50.4 
52.3 
54.1 
55.7 

57.0 
58.0 

58.7 
59.0 

58.9 

58.4 
57.5 
56.3 


II 
8 

3 
I 

5 


8 
II 

14 
16 

18 

19 

19 
18 

16 
13 

10 

7 
3 
I 

5 

9 
12 


h     m 
22      2 

s 

56.34 
56.28 

56.24 

56.23 

56.26 


6 

4 
I 

3 
6 


56.32 
56.42 
56.56 
56.73 
56.94 


10 

14 

17 
21 

24 


1.476   -1.087 
45'.30i  58".67 


+0.01 
+0.3 


40.06 
-0.5 


28 
30 


57.18 
57.46 
57.76 
58.08  ^^ 

58.41  ^^ 
34 

58.75  ,, 
59.08  II 

59.40  ^ 

59.70 

59-97 


30 
27 
24 


60.21 
60.40 
60.55 
60.66  " 
60.72    ^ 


19 
15 


60.74 
60.71 
60.65 
60.56 
60.44 


3 
6 

9 
12 

14 


15 


60.30 
60.15 
60.00  '^ 
59.86  ** 
59.72 


14 
12 


59.60 
59.50 
59.42 


10 
.8 


Declina- 
tion N. 


+2454 


// 


71.7 
70.0 


17 
18 


68.2 

66.3  ^9 
64.4 


19 
18 


62.6 
61.0 
59-6 

58.5 
57.8 

57.6 
57.8 
53.4 
59.5 

61.0 

19 

62.9 

65.0 " 
674;: 

70.0 

7-7 :; 

75.5 


16 
14 

II 

m 

t 

2 

t 

m 

6 
II 

15 


78.2  '' 

80.9'' 

83.5 '' 

85.9 

88.1 
90.0 
91.7 

93.1 
94.2 

94-9 
95.3 
95.4 
95.1 
94.4 


24 
22 


19 
17 


II 


4 
I 

3 

7 
10 


93-4 

92.1      ^ 
90.6'^ 


1.103 

57'.6ii 


40.465 
7i".i5 


-0.01 
■K>-3 


-0.03 
-«.5 
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^Pegasi. 

7C  Pegasi. 

C  Cephei. 

24  Cephei. 

Mean  Solar 

Mag. 

3.7 

Mag.  4.4 

Mag.  3.6 

Mag.  5.0 

Date. 

Right 

Declina- 

Right 

Declina- 

Right 

Declina- 

Right 

Declina- 

Afcenskm. 

tion  N. 

Ascension. 

tion  N. 

Atcenskm. 

tion  N. 

Ascension. 

tion  N. 

h     m 

e        / 

h     m 

e        / 

h     m 

0      / 

h     m 

0      / 

22     5 

+  546 

22     6 

+3244 

22     7 

+5746 

22     8 

+71  54 

Jan.    I.I 

4770     ^ 

5-7   „ 

s 

5-93 

66.1    „ 

8 
47.62 

28.0 

s 

3-99  ,„ 

550 

II. I 

47.66     4 

♦•7   ° 

5-84    I 
578    t 

^4-3  ^, 

22 

4740  _ 

25.9 1[ 

3-5'  !! 

53°   ! 

21. 1 

47.64 

3-7   ^ 

62.2  ^' 

47"    ! 

^3-4  11 

3"  tl 

5°-5  li 

311 

47.65     ' 

^'^'o 

576    I 

60.0" 

47.10  " 

20.6  ** 

2.82  *9 

47-6  *9 

Feb.  lo.o 

47.69  : 

^•8    « 

578    ' 

57.8  " 

4705    * 

'77  2 

2.65  '7 

44-5  3' 

7 

8 

5 

21 

1 

30 

4 

32 

20.0 

4776  ^^ 

I.O 

583    ^ 

557  ,„ 

47.06 

'47  ,„ 

2.61 

41-3  ,. 

Mar.   2.0 

47.86  ^^ 

0.5     \ 

592    ' 

537 '° 

47.14  ! 

11.8*9 

2.69    * 

38.2  3' 

I2.0 

48.00  '^ 

0.2     ^ 

6.05  '3 

51-9  '! 

4730  '* 

9'  'I 

2.90  ^■ 

35.2  3° 

21.9 

48.17 11 

0.2     ^ 

6-23  '« 

50.5    t 

47.53  ,x 

6.7  ="4 

3.24  34 

32.5  11 

319 

4837  VI 

^•4    ^ 

6.45  " 

49.4  " 

4783  3° 

4-7'° 

3.69*^ 

30.2     3 

23 

6 

25 

6 

35 

15 

55 

19 

Apr.  10.9 

48.60  ^ 
48.86  il 

1.0 

6.70         48.8       1 

48.18 

3-2    „ 

4-24  ,, 

28.3 

20.8 

'•9  t 

6.99  "' 

48.7  ' 

48.58  ^° 

^•3  ! 

4.87  ^3 

27.0  '3 

30.8 

28 
49.14  _ 

3-^ 

7-30^'    491     .1 

49.02  44 

1-9    ^ 

5-57    ? 

26.3    I 

May  10.8 

49-44  t. 

4-6    « 

764  34 

500 .; 

49.49  *l 

^•'    « 

6-31  ^^ 

26.2     ' 

20.8 

49.75  11 

6-4    ! 

7.99  35 

S1.3  '3 

4998  49 

2.9    * 

7.07  f 

26.7    5 

32 

19 

35              »» 

48                            14 

75 

n 

307 

5007 

8-3  ,„ 

8-34         531  , 

50.46               i        4.3     _  . 

782  „ 

278  „ 

June  9.7 

5039  l^ 

10.3    ° 

8.69  35  ;  55.2  ^' 

50.93 :: 

6.2  '9 

8-54  Is 

29-5 

19.7 

5070 1: 

"•4  " 

9.02     ^*^        57.6    ^ 

51.3845 

8.6  "> 

9.22  f 

3'7" 

29.7 

5099  ?^ 

9.33    ^'    j    60.3     11 

51.79;' 

"•3!! 

9.83 

343  ll 

July   9.6 

51 26 11 

16.8   " 

9'^'  T  ^3.2 11 

52.15  ^f 

•4-4  l\ 

10.36    5^ 

37-3  3° 

24 

21 

24          30 

31 

34 

44 

33 

19.6 

51-50,^ 

18.9  ^ 

9.85        66.2 

52.46 

17-8 

10.80 

40.6 

29.6 

5^70  " 

20.8  '9 

10.05  ^°  1  69.2  3° 

52.70  ^3 

21.3  35 

II. 14  34 

44-2  3J 

Aug.  8.5 

51.86  ^ 

22.6 '! 

10.20  '5 

72.2  f 

52.87  '7 

24-9  \t 

11.36 

47.9  11 

18.5 
28.5 

51.98  " 
52.05  I 

24.2  '^ 

25.6  "4 

12 

10.31 " 
10.37  J 

75-1  '^ 

52.98 " 
53.02  ^ 

28.6  3^ 

32.2  36 
34 

11.47' 

11.46 

II 

517  3? 
55-5  3« 

Sept.  7.5 

52.08 

26.8 

10.38 

80.4 

52.99   ,^ 

35-6 

11-35  ,^ 

62.8  3^ 

17.4 

52.07 

27.7  I 

10.35  3 

82.8  ^^ 

52.73    ' 

38.9  11 

22 

"•13  „ 

27.4 

52.03  ; 

28.4  ^ 

10.28  ' 

84.9  '' 

41-9  3° 

10.81 3^ 

66.1  33 

Oct.    7.4 

51.96  ,; 

28.9  5 

IO.I7  " 

86.6  '7 

52.52   l[ 

44-6  n 

10.40  4' 

69.1  3° 

17.3 

51-86  - 

29.1 

I 

10.04   ■^ 

15 

88.0  '4 
10 

52.27   J 

46.9  i 

^    ='  18 

^■^'  I5 

71.8*7 
22 

273 

51.74    ,, 

29.2 

9.89 
973  ' 

89.0    ^ 

51.99   ,, 

487  ,^ 

877  ,, 

7-49  !^ 
^•«*  ?3 

74°  ,8 
75-8  \l 

Nov.  6.3 

51.62  Y 

29.1 

89.7    ^ 

51.68  3' 

50.1  '4 

16.3 

51.50 

28.8  3 

9-56  \l 

89.9    ' 

51.35^^ 

51.0     9 

77.0  'I 
77-6   I 

26.2 

51.38 

28.3  ^ 

9-39  ^ 

89.7    ' 

89.1    ^ 
10 

51.02   ^'^ 

51-3    . 

Dec.    6.2 

51.27  'I 

27.6    7 

9.23    ,3 

50.69^3      51. p      3 

31   1                    0 

77.6   I 

16.2 

51.18 

26.8 

9-^  ,. 

«8-»  „ 

50.38   ^a 

5°-2  „ 

6.21 

770  ., 

26.2 

51.10 
51.04 

25.9  I 

«-96    0 

86.8  '3 

28 
50.10 

48-9    3 

5.62  59 

So  - 

74.0 

36.1 

25.0  9 

8.86  '° 

85.1  '7 

49.85   '^ 

47.0  '9 

5.lo5* 

Sec*,  Tan ^ 

1.005 

+O.IOI 

1. 189      +0.643 

1.875          +1-587 

3.220             +3.062 

Mean  Place 

48".698 

io".25 

7V346     63".43 

50'.053     X9".83 

8'.254    44".78 

DVa,  Dm  a 

0.00 

-0.0 1 

-0.0 1         -0.04 

-0.02         -0.09 

-0.04         -0.18 

D^S,VmS 

+0.3 

-0.5     1     +0.3         -0.5     1     +0.4         -<i.«i 

V      Mi.Aj            -Q.^ 

fEph  13I 
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0  AquaiiL 

a  Tucaiue. 

>^  AqnariL 

81  Pegasi. 

Mean  Solar 

Mag.  4.3 

Mag.  2.9 

Mag.  4.0 

Mag.  4.9 

Date. 

Right 

Declina- 

Right 

Declina- 

Right 

DccUna- 

Right 

Declina- 

Ascension. 

tion  S. 

Ascension. 

tion  S. 

Ascension. 

tionS. 

Ascension. 

tion  N. 

h       m 

0      / 

h       m 

0      / 

h       m 

0      / 

h       m 

0     ' 

22     12 

-    8  12 

22      12 

-6041 

m  g 

22     17 

-    149 

22     17 

+11 45 

Jan.     I .  I 

13.77     ^ 

68.9   ^ 

s 
32.06 
31.90' 

w  w 

55-9  ,„ 

8!9i    , 

WW 

39.9       , 

s 

13.13  , 

56.8  „ 

II. I 

13.73  ; 

693   t 

53-9  „ 

8.87  \ 

40.6    7 
41.2    \ 

13.08  5 

55-6 

21. 1 

13.72  ' 

69.6   \ 

31.80'^ 

51.6    3 

8.85  \ 

1305  3 

54  4 

311 

13.73  ' 

69.8    ^ 

31.77     \ 

48-9    0 

8.85  ^ 

41.7    \ 

13.05  , 

53-^ 

Feb.  lo.o 

13.77    ^!69.8    " 

31.80     3 

46.0    9 

8.88    ^ 

42.1     \ 

1307  : 

52.0  " 

7 

I 

9 

3' 

6 

3 

5 

11 

20.0 

13.84 

697    , 

32.05  '° 

42.9  ., 

8.94 

42.4 

13.12 

50.9  „ 

Mar.   2.0 

13.94    ° 

694   \ 

39.8  3' 

903  ,^ 

42.5     ' 

»3.2i  ^ 

50.0  ' 

I2.0 

14.07    I 

68.9   \ 

32.28  '3 

20 

32.57  J 

36.6  3 

2;2 

9.32 

42.3     . 

13.33  ,g 

^3.49  „ 

49-3 

21.9 

14.23  *^!68.i    " 

33-4  ^ 

41.9    _ 

48.9 

31.9 

20 

14.43    , 

67- 1    " 

32.91  -»* 

30.3  ,' 

9.51       '^        41.2          7 

13.68  '9 

48.9 

23 

12 

40 

29 

22 

9 

22 

3 

Apr.  10.9 

14.66 

1520  ° 

^5-9  ,^ 

33-31 

274  „ 

9.73    „ 

403  ^^ 

13.90^^ 

49-2  . 

20.8 
30.8 

62.9  '^ 
61.1  '« 

3376  ^^ 
3425  7; 

24.7  '^ 
22.3  ^4 

^•9«     8 

10.26  ^* 

««>  »  12 
39.1 

37.7  ^\ 

14.43  'J 

49.9  ' 

50.9 ;: 

May  10.8 

^550 1^ 

34.78  53 

20.2  " 

10.56  30 

30.1                      Q 

14.73  , 

52.2 ' 

20.8 

15.82  3^ 

59-3  ,„ 

35-33  „ 

18.5  '\ 

10.88  3^ 

X^  -,  *8 
34.3 

15.05  ?! 

53-8 

33 

«9 

57 

13 

32 

19 

32 

'9 

30.7 

'^•^5  „ 

574  ,„ 

35-90  „ 

17.2 

11.20 

32.4  _ 

'5-37  ,, 

55-7  „ 

June  9.7 

16.47  ^^ 

55-5  Z 

36.47  ^^ 

16.3    I 

^^•52   ^^ 

/•^  -  20 
30-4  ,^ 

^5-^  ?' 

57-8 

19.7 

16.79  ^l 

53-6  'I 

37.02  55 

15.9    „ 

11.83^' 

28.4  '° 

16.01  32 

60.0" 

29.7 

17.09  f. 

?;-2 

50.2 

37-54  ^„ 

0 

15.9    ° 

12.13^^ 

^^•4 :: 

^^•31  ?^ 

62.3 1 

July   9.6 

»7-37  l\ 

38.03  ^^ 

164    5 

28 

24.5  ^^ 

16.58  ^7 

64.7 

25 

15 

43 

10 

25 

18 

24 

23 

19.6 

17.62 

48.7  ,, 

38.46 

'7-4  ., 

12.66 

22.7 

16.82 

67.0  „ 

29.6 

17.83    " 

'^7-4  ^ 

38.83  ^7 

18.7  \i 

12.87  ^' 

21.1  '* 

17.03  " 

69.=^ 

Aug.  8.5 

18.00  '7 

46.4  '° 

39.13  ,. 

^°-4   ^ 

17 
13.04   *^ 

19.7  '^ 

17.20    ' 

7'-3 

18.5 

18.13  'I  45.6  ! 

39-34 

22.4  ^° 

13.17   '3 

'8-5 : 

17.33  'g 

73-^ 
75-°  ,6 

28.5 

18.22  9 

450 

39.46  '' 

^'^•^  ! 

13.26     ^ 

»7.5  '^ 

17.41  ! 

4 

4 

4 

24 

4 

7 

4 

Sept.  7.5 

18.26 

44.6 

39.50 

^7-0 ,, 

13.30 

16.8 

1745  ^ 

76.6  „ 

17.4 

18.26  ° 

44-5    „ 

39.46  ^ 

294  ^ 

13.30    ° 

16.3    5 

17.45  \ 

77-9  ' 

«       10 

78-9  8 
79-7  , 

27.4 

18.23  ^ 

44-5    , 

39-34  " 

31-7  3 

13.27    \ 
13.21 

16.0    3 

17.41  ; 

Oct.    7.4 

18.16  7 

44-7    , 

39.15    ' 

33-8    0 

^5-9    ' 

17.34  ^ 

17.4 

18.07 ' 
II 

«■■: 

38.90  ^5 
30 

35-7  Z 

13.12    ^ 
10 

15-9: 

17.25  ^ 

80.2  ' 

273 

17.96 

45-5    , 

38.60 

37-3  „ 

13.02 

16.1 

'7.^4  ,^ 

80.5  , 

Nov.  6.3 

17.84 " 

46.0    5 

38.28  3^ 

38-5  " 

12.91  " 

16.4    3 

12 

17.02 " 

80.6 

16.3 

17.72  \\ 

46.5    \ 
47.7    ^^ 

37.95  ^^ 

39-2    \ 

12.79  ** 

16.9    5 

16.89  ^ 

80.4 

26.2 

17.60  '^ 

37.62  33 

39.4    , 

12.67 

'7-5    t 

16.77 " 

80.0  \ 
79.4   8 

Dec.   6.2 

1749  " 
9 

37-30  3 
29 

39.1    \ 

12.56  - 

18.1    \ 

6 

16.65 " 

^  10 

16.2 

17.40 

48.2 

37-OI  ,, 

38.3  „ 

12.47    ^ 

18.7 

16.55 

78-6  „ 

26.2 

17.33    I 
17.27 

48.7       \ 

36.77  '^ 

37.0     3 

12.39    \ 

19.4  I 

16.46    ^ 

77.6 

36.1 

49.1        ^ 

36.58  '9 

35.3  '' 

12.33 

0 
20.0 

16.39    7 

76.5  " 

Sec  8,  Tan  d 

i.oio       -0.144 

2.043            -I.78I 

1. 000       -0.032 

I.03I         .K>.208 

Mean  Place 

I4*.626     6o".55 

32V956     36".46 

9".789    33".54 

14*.  148    59".2i 

D'^a,  Dm  a 

0.00         +0.01 

+0.02         +0.1 1 

0.00           0.00 

OOO          HXOZ 

V^d,D^d 

+0'4           -0.5 

+0.4           -0.5 

+0.4           -04 

404         -04 

1 
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8  Laoerte. 

TV  Aquarii. 

0 

'  Aquarii. 

^  Lacerte. 

Mean  Solar 

Mag.  4.6 

Mag.  4.6 

■ 

Mag.  4.9 

Mag.  3.8 

Date. 

Right 

Declina- 

Right 

Declina- 

Right 

Declina- 

Right 

Declina- 

Asccnsioii. 

tion  N. 

Ascension. 

tion  N. 

Ascension. 

tion  S. 

Ascension. 

tion  N. 

h       m 

0      / 

h       m 

0      # 

h 

m 

0 

/ 

h       m 

0      t 

22     20 

+51  47 

MM 

22     20 

+    055 

22     : 

26 

-11 

m  a 

7 

22     27 

+49  49 

a  a 

Jan.      1.2 

s 
6.22 

6.04 ;; 

w  9 

42-4  „ 

8 
49.15        ^ 

WW 

62.4 

s 
1.92 

p» 

WW 

33.1 

0% 

4048  ^3 
40.30 

WW 

II. I 

2CJ 

40.4  „ 

49.10      5 

61.7  7 

1.87 

5 

33.4 

3 

71.8  '9 

21. 1 

5-89  ^ 

38-'  M 

49.07       I 

61.0  7 

1.84 

3 

33.6 

2 

40.16  '^ 

696  " 

311 

5.79  '^ 

26 

35-5  ^« 

49.07       ° 

60.3     7 

1.84 

0 

33.6 

0 

40.06  '° 

67-1    ^ 

Feb.  lo.o 

5-74    \ 

^^  m  28 
3^-7  ,8 

49.10      ^ 

59.7    ; 
4 

1.87 

3 
5 

33.4 

2 
3 

40.01     ^ 
0 

64.4  '' 

27 

20.0 

5-75    , 

29-9 

49.16 

59.3  , 

1.92 

^^ 

33.1 

m 

40.01 
40-07  , 

61.7 

Mar.   2.0 

5-82  .! 

27.2  ^7 

49.25 ,: 

59.0  3 

2.01 

9 

32.6 

5 

59.0  =^7 

I2.0 

5-95  \l 

24.7  '5 

12 

49-37  " 

0 

59.0 

2.13 

12 

31.9 

7 

12 

40.19 ,, 

56.5 

21.9 

^•'4  \l 

"•4  '^ 

4952  \i 

59.3  3 

2.28 

15 

30.9 

10 

40-36  '^ 

54.3  " 

31-9 

6.39  '5 

=°-5    ' 

49.71  11 

59.8  \ 

2.47 

19 

29.7 

12 

40.59  ,^ 

15 

52.5  ! 

30 

14 

23 

8 

22 

14 

29 

14 

Apr.  10.9 

669  „ 

'9-*    „ 

49-93  ^, 

60.6 

2.69 

28.3 

40.88 

51. 1 

20.9 

704  ,' 

18.2    9 

50-18  ^5 

61.7 " 

2.94 

25 

26.8 

15 

41.21  33 

50.2  ^ 

30.8 

7«  fr 

17.9    3 

50.45 ,; 

63.0  3 
64.6  '^ 
66.4  '8 

3.21 

27 

25.1 

17 
18 

4'  58  37 

49.9  ; 

Hay  10.8 

7-84  1 

18.2    3 
190  „ 

50-75 '° 

3.51 

30 

23.3 

41.98  4° 

50.1 
50.9  ,t 

20.8 

8.27  43 

51.06  f 

3.83 

32 

21.4 

19 

42.40 :, 

44 

13 

32 

«9 

33 

20 

43 

13 

30.7 

8-71  _ 

20.3    . 

51.38 

68-3  ,„ 

4.16 

19.4 

42.83 

52.2 

June  9.7 

9'4  11 

22.1    '8 

51-70 11 

703  ,. 

4.49 

33 

17.5 

19 

43-25  * 

^^  ^  18 
540  ^, 

19.7 

9-93  ^* 

24.4  '^ 

52.02  3^ 

7^-4 

4.81 

32 

15.6 

19 

44-03  ^, 

29.7 

27- 1  11 

52.32  ^ 

74-4  '^ 

5.12 

31 

13.9 

*7 
16 

July   9.6 

10.28  •'s 

30.1  3° 

52.59  J 

764  '^ 

5.41 

29 

12.3 

44-38  35 

61.8  "9 

30 

32 

25 

»9 

26 

14 

30 

32 

19.6 

10.58 

33-3  ,, 

52-^4  ,, 

78.3  „ 

5.67 

10.9 

44-68 

^50  ^^ 

29.6 

10.82  ^* 

36.7  I* 

53.06  " 

80.0 '7 

5.89 

22 

9.7 

12 

44.93  ,„ 

68.4  \\ 

Aug.  8.6 

1 1. 01  '9 

40.2  35 

53.23  ^ 

81.6  '** 

6.08 

19 

8.8 

9 

45."    ! 

71.9  35 

18.5 

ii.i4'3 

43-7  l^ 

53.36  ^3 

83.0  '4 

6.23 

15 

8.1 

7 

45.26  'J 

75.3  ^t 

28.5 

11.20 

47-2  35 

53.45     ^ 

84.1  " 

6.33 

10 

7-7 

4 

8 
45.34     , 

78.7  \\ 

0 

34 

0 

9 

5 

2 

0 

33 

Sept.  7.5 

11.20 

50.6 

53-50 

85.0    , 

6.38 

« 

7.5 

f\ 

45.36 

82.0 

17.4 

"•^5    ' 

53-7  ^' 

53-51  ' 

85-7    ' 

6.39 

I 

7.5 

0 

45.33  ^ 
45.25 ,, 

85-^  ^0 

27.4 

"•05  [I 

566  11 

53-48  3 

86.2    5 

6.37 

2 

7^7 

2 

88.0  ^9 

Oct.    7.4 

10.90      ^ 

59.2  f 

53-42  ^ 

86.4    ' 

6.31 

6 

8.1 

4 

45.12 !, 

9o-6!! 

17.4 

10.71     *^ 
'       22 

61.4  " 

^    18 

53-33  ,^ 

86.5    1 

6.23 

8 
10 

8.6 

5 
6 

17 

44.95  ,^ 
20 

^«  Q   22 

9^-8  ,8 

27.3 

10.49  _ 

^3.2     _ 

5323 ,. 

86.4 

6.13 

9.2 

^ 

44-75  ,, 

94.6 

Nov.  6.3 

10.25      I 

64.5     '' 

II 
53.12 

86.1     3 

6.02 

II 

9.8 

6 

22 

44.53 ,, 

95-9  ^ 

16.3 

9.99  ^ 

65.4       ^ 

12 
53.00 

857    \ 

5.90 

12 

10.4 

6 
6 

44.29  * 

96-8    I 

26.3 

65.7       ^ 

52.88  " 

85.2    5 
84.6    ^ 

5.78 

12 

II.O 

44.04  ,f 

97.2    * 

Dec.   6.2 

65.5        ' 

52.77  " 

5.67 

II 

11.5 

5 

43.80  ^4 

97-1    , 

25 

7 

9 

7 

10 

• 

5 

23 

7 

16.2 

^•^'    ^a 

64.8 

52.68 
52.60 

52.54 

83-9    , 

5.57 

8 

12.0 

43.57  „ 

96.4  „ 

26.2 

^•^^  ^n 

63.5  \t 

83-2     J 
82.4    * 

5.49 

12.4 

4 

22 

43.35  ,„ 

93.6 

36.1 

8.78  ^^ 

61.8  '7 

5.42 

7 

12.8 

4 

43.15 '° 

SccS,rand 

I.6I7      +I.27I 

1. 000       +0.016 

1.019       -o.n 

?7 

1.550      +1.185 

Mean  Place 

8«.2I3     34".42 

50V036     67".89 

2*.682      24".32 

42".328    65".6o 

D'^a,Dma 

-0.01          -0.08 

0.00           0.00 

0.00           40.0I 

-0.01         -0.07 

D^S,DmS 

■fO.4 

-0.4      1 

+0.4 

-0.4      1 

40.4 

-0.4 

[ 

•voA 

-^A 

(Sph  tjl 
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APPARENT  PLACES  OF  STABS,  1913. 


FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


Mean  Solar 
Date. 


Jan.  1.2 
II. I 
21. 1 

31.1 

Feb.  lo.o 

20.0 

Mar.   2.0 

I2.0 

21.9 
319 

Apr.  10.9 
20.9 
30.8 

May  10.8 
20.8 

30.7 
June  9.7 

19.7 

29.7 

July   9.6 

19.6 

29.6 

Aug.  8.6 

18.5 
28.5 

Sept.  7.5 
17.4 
27.4 

Oct.  7.4 
17.4 

27.3 
Nov.  6.3 

16.3 

26.3 

Dec.   6.2 

16.2 
26.2 
36.1 


V  AqnaiU. 
Mag.  5.3 


Rigbt 
Ascension. 


h       m 
22     29 


s 
55.47 
55.42 
55.39 
55.39 
55.41 

55.46 

55.55 

55.67 

55.83 
56.02 

56.24 

56.50 

56.79 
57.10 

57.42 

57.76 
58.11 
58.45 
58.77 
59.07 

59.35 

59.59 

59.79 

59.95 
60.06 

60.12 
60.14 
60.12 
60.06 

59-97 

59.86 

59.74 
59.61 

59.48 
59.36 

59.26 

59.17 
59.10 


5 

3 
o 


9 
12 

16 

19 

22 

26 
29 

31 
32 
34 

35 
34 
32 

30 
28 

24 
20 

16 

II 

6 

2 
2 
6 

9 
II 

12 

13 

13 
12 

10 

9 

7 


Declina- 
tion S. 


-21      8 


ff 


87.1 
86.9 

86.6 
86.1 

85.3 

84.3 
83.2 
81.9 
80.4 

78.7 

76.9 
75.0 
73.0 
70.9 
68.9 


2 

3 

5 
8 

o 

I 

3 

5 

7 
8 

9 
20 

21 

20 

19 


226  B.  Cephei. 

Mag.  5.7 


Right 
Ascension. 


67.0 
65.2 

63.5 
62.0  '5 

60.8  '^ 


18 
17 


59.9 
59.2 
58.8 

58.7 
58.8 

59.2 
59.8 
60.6 
61.5 
62.4 

63.3 
64.2 

65.0 

65.6 

66.1 

66.4 
66.6 
66.6 


7 

4 
I 

I 
4 

6 

8 

9 
9 
9 

9 
8 

6 

5 
3 

2 
o 


h       m 
22     30 


39.90 
39.22 

38.63 
38.16 

37.84 


68 

59 
47 
32 
16 


17 


74 
83 
89 


37.68 
37.68 

37.85  ,^ 
38.18  33 

38.66  f 
62 

39.28 

40.02 

40.85 

4^-74^^ 
42.66  9' 

93 

43.59 
44.50  I 

45.37 !: 
46.17  *° 
46.88  7^ 

47.48 
47.96 

48.31 
48.52 
48.59 


48 

35 
21 

7 

6 


48.53 

48.33 
48.00 

47.55 
47.00 

46.36 

45.64 
44.86 

44.04 

43.20 

42.37 
41.58 
40.85 


20 

33 
45 
55 
64 

72 

78 
82 

84 

83 

79 

73 


Declina- 
tion N. 


+7546 


// 


53.3 
51.5 
49.3 


18 
22 
26 


467   ,, 

43.8   '9 
31 

40.7 

37.5 

34.4 

31.5 
29.0 


32 

31 
29 

25 
21 


26.9 

25.3 
24.2 

23.7 
23.8 

24.5 
25.8 
27.7 

30.1 

32.9 

36.0 

39.4 

43.1 
46.9 

50.7 


16 
II 

5 


77  AqnaiU. 
Mag.  4.1 


Right 
Ascension. 


13 

19 

24 
28 

31 

34 
37 
38 
38 
38 


37 
35 
33 


54.5 
58.2 

61.7 

65.0 

68.0  3^ 
26 

70.6 

72.7 
74.3 
75.4 
75.8 


21 
16 
II 

4 

2 


75.6 
74.8 
73.4 


8 
14 


h       m 
22     30 


52.35 
52.29 

52.26 

52.25 
52.27 


6 

3 
I 


8 
II 


52.32 
52.40 

52.51 
52.66  II 

52.84  " 


18 
21 

24 

27 
29 

31 
32 

54.48  ,, 

54.80  32 

^2 

55.12  ^ 

55.43 
55.71 


53.05 

53.29 
53.56 

53.85 
54.16 


55.96 
56.18 

56.37 

56.51 
56.61 

56.67 

56.69 
56.67 
56.62 

56.54 

56.44 

56.33 
56.22 

56.11 
56.00 

55.90 
55.82 

55.75 


31 
28 

25 


22 

»9 

14 
10 

6 

2 
2 

5 
8 

10 

II 
II 
II 
II 
10 

8 

7 


Declina- 
tion S. 


-033 


/» 


63.8 

64.5 
65.2 

65.8 

66.3 

66.6 

66.7 
66.6 

66.3 

65.7 


7 

7 
6 

5 
3 

I 
I 

3 
6 

9 


10  LacertK. 
Mag.  4.9 


Right 


12 


64.8 
63.6 
62.2   ** 
60.6  '^ 

58.8 

56.9 

54.9 
52.8 

50.8 

48.8 


18 
»9 

20 
21 
20 
20 
18 


17 


47.0 

45.3  ,. 
43.8  '5 

42.5  ^ 
41.4 


II 

8 


40.6 
40.0 
39.6 
39.4 
39.4 

39.6 
39.9 

40.3 
40.8 

41.4 

42.1 
42.8 

43.5 


6 

4 

2 

o 

2 

3 

4 

5 
6 

7 

7 
7 


h 
22 


m 

35 


19.94  ,, 
19.81  II 

19.71  "^ 

19.64 

19.61 


10 

7 

3 
I 


19.62 
19.68 
19.78 

1993 
20.13 

20.37 
20.65 
20.97 
21.32 
21.68 

22.05 
22.42 
22.78 
23.12 

23.44 

23.72 
23.96 

2415 
24.30 

2439 

24.43 

24-43 
24.38 

24.30 

24.18 

24.04 
23.88 

23.71 
23.53 
23-35 


6 
10 

15 

20 

24 

28 
32 

35 
36 
37 

37 
36 

34 
32 
28 

24 

19 

15 

9 

4 

o 

5 
8 

12 

14 

16 

17 
18 

18 
17 


23.18 
23.02 
22.88  '^ 


16 


Declina- 
tion N. 


+3835 


55.7 
540 
52.0 
49.8 

47-5 

45-2 
42.9 

40.8 

391 
37.7 

36.7 
36.2 

36.2 

36.7 
377 

391 
41.0 

43-3 
45-9 
48.7 


17 
20 

22 

23 
21 

17 

H 
10 


5 
0 

5 
10 

14 

23 
26 

28 
30 


54-8  ^ 
57-9^ 


61.0 
64.0 

66.9 


31 
30 
29 


69.6, 
72.1 


27 
5 


22 


74-3  ,8 

76.1 


77-5 
78.6 

79-3 

79-5 
79.2 

78-5 
77.4 
75.9 


14 


II 


3 
7 

II 
15 


Sec  S,  Tan  6 
Mean  Place 


1.072 
56'.  159 


-0.387 
75".56 


4.071       +3.947 
44'-973     4o".83 


1. 000       -0.0 10 
53VI7I     58".29 


1.279      4a798 
ai».347    49".70 


0.00 
+0.4 


+0.02 
-0.4 


-0.04         -0.24 
+0.4  -0.4 


0.00 
40.4 


0.00 
-0.4 


■HX4 


-O.Q5 

-04 
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FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


Mran  Solar 
Date. 


Jan.  1.2 
II. I 
21. 1 

Feb.  lo.i 

20.0 

Mar.   2.0 

I2.0 

21.9 
319 

Apr.  10.9 
20.9 
30.8 

May  10.8 
20.8 

30.8 

June  9.7 

19.7 

29.7 

July    9.6 

19.6 
29.6 
Aug.  8.6 
18.5 
28.5 

Sq)t.  7.5 

17.5 

27.4 

Oct.  7.4 
17.4 

27.3 
Nov.  6.3 

16.3 

26.3 

Dec    6.2 

16.2 
26.2 
36.2 


€  Plsots  Auttnlit. 

Mag.  4.2 


Right 
Aacraston. 


h       m 
22    35 

s 

50.13 
50.06 

50.02 

50.01 

50.03 


Sec  6,  Tan  S 
Mean  Place 


50.08 
50.16 
50.28 

50.44 
50.63 

50.86 
51.12 

51.41 

51.73 
52.07 

52.42 

52.77 
53.12 

53.46 
53.78 

54.07 
54.33 
54.54 
54.71 
54.83 

54.90 
54.92 
54.90 
54.84 
54.75 

54.64 

54.51 

54.37 

54.23 
54.10 

53.98 
53.88 

53.80 


7 

4 
I 

2 
5 


8 
12 
16 

19 
23 

26 
29 

32 
34 
35 

35 
35 
34 
32 
29 

26 
21 

17 
12 

7 

2 
2 
6 

9 
II 

13 

14 

14 

13 
12 

10 

8 


Declina- 
tion S. 


—  27  29 


// 


65.4 
65.0 

64.3 

63.4 
62.3 


4 

7 

9 
II 

13 


C  Pegati. 
Mag.  3.6 


Right 
Ascension. 


15 


61.0 

59.5 
57.8  II 

55-9 
53.9 


19 
20 

21 


51.8 
49.6 
47.4 
45.3 
43-2 

41.2 

39.4 
37.8 

36.5 
35.5 

34.8 
34.4 
34.3 
34-6 

35.1 

35.9 
36.8 

37.9 
39.1 
40.3 

41.4 

42.4 
43.3 
44.0 

44.5 

44.7 
44.7 
44-5 


22 
22 
21 
21 
20 

18 
16 

13 
10 

7- 

4 
I 

3 
5 
8 

9 
II 
12 
12 
II 

10 

9 
7 

5 

2 

o 

2 


1. 127   -0.521 
5o".755  52".3i 


0.00 
•fo.4 


40.03 
-0.4 


h 
22 


m 

37 


B 
6.46 

6.39 

6.34 
6.32 

6.33 


7 

5 

2 

I 
4 


7 
10 


6.37 
6.44 

6.54 
6.68  '^ 
6.85  '7 


21 


24 


7.06 

730  ^^ 

7.57  '^ 
7.86  ^9 

8.17  3' 
32 

S-49  ,^ 
8.82  ^3 

9.14^ 

9-44 
9.72 


30 
28 
26 


9.98 
0.21 
0.40 

0.54 
0.64 

0.70 
0.72 
0.71 
0.66 
0.58 

0.49 
0.38 

0.26 

0.14 

0.03 

9-93 

9.84 
9.76 


23 

19 

14 
10 

6 

2 
I 

5 
8 

9 

II 
12 
12 
II 
10 

9 

8 


Declina- 
tion N. 


+  10  22 


// 


34.7 

33.7 
32.6 

31.5 
30.4 

29.4 
28.6 

28.1 

27.8 

27.8 

28.2 
28.9 
29.9 
31.2 
32.8 


10 
II 
II 
II 
10 

8 

5 
3 
o 

4 

7 
10 

13 
16 
18 


/5  Octantis. 

Mag.  4.3 


Right 
Ascension. 


34-6 
36.6 
38.8 
41. 1 

43.4 

45.6 
47.8 

51.8  '^ 
53.5 


20 
22 

23 

23 
22 

22 
21 


17 
15 


55.0 
56.2 

57.2 
58.0 

58.5 

58.8 

58.9 
58.8 

58.4 
57.8 

57.1 
56.2 

55.2 


12 

10 

8 

5 
3 

I 
I 

4 
6 


9 
10 


h 
22 

s 
12.32 

11.37 
10.63 

lO.II 

9.82 


9.77 

9.96 

10.39 

11.04 

11.90 

12.96 
14.19 

15.57 


m 

37 


95 
74 
52 

29 

5 

19 

43 

65 
86 

106 

123 
138 
150 


1.017        +0.183 
7'.36o     36".72 


0.00         -o.oi 
40.4  -0.4 

[Ex>hz3l 


^7-07,,, 
18.66 '59 

165 

20.31 

21.98 '^ 

23.62  '^l 

is8 

^5-^''  1^8 
26.68  '^* 

133 

28.01 
29.16  "5 

30.09 
30.78 
31.20 


Declina- 
tion S. 


93 
69 
42 
13 


31.33 

31.17 

30.74 
30.05 

29.13 

28.01 
26.74 
25.38 
23.97 
22.57 

21.24 
20.02 

18.95 


16 

43 

69 

92 

112 

127 

136 
141 
140 

133 

122 
107 


-81  49 

98.6 

96.1  ^5 

93.1  ^^ 
89.8  ^l 

86.2  ^^ 

37 


82.5 

78.7 

74.9 
71. 1 

67.5 


38 
38 
38 
36 
33 


64.2 
61.2  30 
58.6  '^ 

56.4 
54.6 


22 
18 

13 


53.3 
52.6 

52.4 
52.8 

53.7 

55.1 
570 

59.2 
61.7 

64.5 

67.4 

70.3 

73.1 

75-7 
78.0 

79.9 
81.3 
82.1 

82.3 
81.8 

80.7 
79.0 
76.8 


7 

2 

4 

9 

14 

19 
22 

25 
28 

29 

29 
28 
26 

23 
»9 

14 

8 

2 

5 
II 

17 
22 


/5  Oruls. 

Mag.  2.2 


Right 
Ascension. 


h       m 
22     37 


s 
28.09 

27.98 

27.90 

27.86 

27.86 

27.91 
28.00 
28.14 

28.33 
28.56 

28.83 

29.15 

29.51 
29.89 

30.30 


II 
8 

4 
o 

5 
9 

19 
23 

27 

32 
36 
38 
41 

43 


44 


30.73 

31.60  ^'^ 
32.02  ^^ 

32.41  ^^ 
3277  „ 

3308  3" 


7.042  -6.972 

I3'.726     77".38 


40.07 
40.4 


40.44 
-0.4 


33.34 
33.55 
33.69 

33.77 

33.79 

33.75 
33-66 

33.52 

33.35 
33.15 
32.94 
32.73 
32.53 

32.34 
32.17 
32.04 


26 
21 

14 
8 


2 

4 

9 

14 

»7 

20 
21 
21 
20 

19 

17 
13 


Declina- 
tion S. 


-4720 


ff 


41.5 
40.2 

38.6 

36.7 
34.5 

32.0 

29.4 
26.7 

23.9 
21.0 

18.2 

15.5 
12.9 

10.5 

8.4 

6.6 

5.1 
4.0 

3.3 
3.0 


13 
16 

19 
22 

25 

26 

27 
28 

29 

28 

27 
26 

24 
21 

18 

15 
II 

7 

3 
2 


3.2 
3.8 

4-7 
6.0 '3 

7.6'^ 


6 
9 


9.4 

11.3 

13.3 

15.3 
17.I 

18.7 
20.1 

21. 1 
21.8 
22.0 

21.8 
21.2 
20.2 


18 

19 
20 

20 

18 

16 

14 
10 

7 

2 

2 

6 
10 


1.476   -1.085 
28».656  23".92 


40.01 
40A 


40.07 
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FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


7  Pegasi. 

A,  Pegasi. 

eornis. 

r  AqiULXii. 

Mean  Solar 

Mag.  3.1 

Mag.  4. 1 

Mag.  3.7 

Mag.  4.2 

Date. 

Right          Declina- 

Right 

Declina- 

Right 

Declina- 

Right 

Declina- 

Ascension. 

tion  N. 

Ascension. 

tion  N. 

Ascension. 

tion  S. 

Ascension. 

tions. 

h       m 

0       / 

h       m 

0 

/ 

h       m 

0      / 

h       m 

0          !> 

22     38 

+  2945 

22     42 

+23 

m  m 

6 

22  43 

-51  46 

m  g 

22  44 

-14     2 

Jan.    1.2 

8 
5414    _. 

W  9 

60.8 

8 
19.29 

w  w 

29.3 

17.77  „ 

WW 

4<5-7  ,, 

58*59  ft 
58-53  ! 

76-4  , 

II. I 

54.04 

59.3  \l 

19.20       ^ 

27.9 

14 

17.63  ^ 

43.5  " 

76.6  ' 

21. 1 

53.97       I 

57-6    ' 

19.13     7 

26.4 

»5 
16 

17-53  '° 
17.47    \ 

58-49  \ 

76.6  ^ 

31.1 

53.92        ^ 

55-7  '' 

19.09    -J 

24.8 

41.4  ' 

58.47  " 

76.5  \ 

Feb.  I  O.I 

53.90       ^ 

53.7  '° 

20 

19.08     ^ 
2 

23.1 

17 
17 

.7.46 

38.9 :5 

58.48  • 

76.2  3 
5 

20.0 

53.92 
5398    ^^ 

49.9 ., 

19.10 

21.4 

• 

17-49    „ 
17.57    \ 

33.4  ,„ 

58.52  , 

KM 

75-7   . 

Mar.   2.0 

19.9 

15 

5859  2. 

75.0   ' 

12. o 

54.08    ^ 

483 ! 

19.26    ^ 

18.7 

12 

17.71    * 

3°-5  !' 

58.69  ° 

10 
74.0   , 

21.9 

14. 

54.22  I 
54.40  ^^ 

^^•9 : 

19.39  ,^ 

17.7 

10 

17.90  J 

^7-5  5: 

58.82  '3 

72.8  ^- 

V  4 

319 

45.9      6 

19.56  ;^ 

17.0 

7 
3 

18.14    1 
^  28 

24.5  ^ 
30 

58.99     '^ 

^^   21 

71.4  '* 

'5 

Apr.  10.9 

54.88  f 

45-3    , 

19-77  _- 

16.7 

1842  ,, 

^^•5  ,„ 

59.20 

69-9,, 

20.9 

45.1     * 

20.02    ^ 

16.8 

I 

18.7s  ^^ 

18.6  *9 

59.44 

68.2 '7 

30.8 

55-17    ' 

45.4    , 

20.30  \ 

17.3 

5 

19.12  37 

^5-9  Z 

^^  27 

59.71  7 

66.3  " 

May  10.8 

55.48  3' 

46'  .1 

20.60  ^ 

18.2 

9 

19.53  ^! 

'3-5  't 

60.00^9 

643  z 

20.8 

5582  34 

47.3  '^ 

20.92  3^ 

19.5 

13 

19.97  ^ 

"•3  " 

60.31  ^' 

6^-3^ 

35 

16 

34 

17 

46 

18 

33 

JO 

30.8 

56.17  „ 

48-9  ,„ 

21.26 

21.2 

20.43  . . 

9-5  _ 

60.64 

^■3,„ 

June  9.7 

5652  35 

5°-8    ! 

21.60  34 

23.2 

20 

20.90  ^' 

8.0 '5 

60.97  ^^ 

58-3 

19.7 

56.86  34 

53.1  \\ 

21.93  ^^ 

25.4 

22 

21.37  t! 

7-0    - 

61.3033 

56.4 ! 

29.7 

57.19  \l 

55.6    3 

^2 
22.25 

27.8 

24 

21.82  ^5 

6.4    ^ 

61.62  32 

54.7 : 

July    9-6 

57.49  l^ 

5«-3  :^ 

22.54  ^^ 
27 

30.4 

26 
27 

22.24  ^\ 
^38 

6.2    ^ 

3 

61.92  3« 
27 

«•'  I 

19.6 

5776 

61. I 

22.81 

33.1 

22.62 

6.5 

62.19 

51-9  , 

29.6 

57.99  .X 

66.8  ^f 

69.6  ^! 

23.04  ^^ 

35.7 

26 

22.96  34 

7.2     7 

62.43  \\ 

50-8  • 

50-% 
49-4 , 

Aug.   8.6 

58.18    9 

23.23  ,; 

38.3 

26 

23.25  ^^ 

8.3 

62.64  '' 

18.5 

58.33  \i 

23.38  ^ 

40.8 

25 

23.48  '^ 

9-8    « 

62.81  '7 

28.5 

58.43 '° 

72.3  ^ 

23.48  '^ 

43.2 

24 

23.64 "' 

11.6  '« 

62.93  "" 

49.1  : 

5 

2.S 

6 

22 

9 

20 

7 

0 

Sept.  7.5 

58.48  , 

74.8 

23.54     _ 

45.4 

23.73  _ 

136 

63.00 

49.1  2 

17.5 

58.49  ' 

77-^  '0 

23.56 

47.4 

20 

23.75  . 

»5.7  1' 

63.03  ; 

49.3  , 

27.4 

58.46  3 

79'     8 
80.9  ■* 

23.54     - 

49.1 

17 

23.71  ,\ 

17-9  " 

63.03 

49.7  \ 

Oct.    7.4 

58.39  I 

23.49     g 

50.5 

14 

23.61  ^ 

^^  ^21 
20.0 

62.99  \ 

50.8  . 

17.4 

58.30 ' 

12 

82.4  '5 
11 

51.6 

1 1 
9 

23.46  ;j 

22.0      ^ 
18 

62.02  " 

9 

27-3 

58.18 

83.5         . 
84.3        \ 

23.31    ,2 

52.5 

^ 

23.27 ,, 

^3-8  ,, 

62.83  ^^ 

51.5      g 
52.3      . 

Nov.  6.3 

58.05  3 

23.19  ,_ 

53.1 

6 

22 
2305 ,, 

25.2    4 

62.72  " 

16.3 

57.91  ^ 

84.7        ^ 

23.06     ^ 

53.3 

2 

22.81  ^^ 

26.3  " 

62.60  " 

53.0     1 

26.3 

57.76  ]\ 

84.7        ^ 

22.92   '"* 

53.2 

I 

22.57  ^^ 

27.0    \ 

62.48  " 

53.7 ; 
54.3  , 

Dec.    6.2 

57-6'    f 

84.3        t 

22.79  I^ 

52.8 

4 

22.33  ^ 

27.2    \ 

62.37  " 

«4 

7 

12 

7 

22 

2 

10 

5 

16.2 

57.47  ,, 

^3-6  ,, 

22.67 

52.1 

22.11 

27.0 

62.27 

54.8  , 

26.2 

57.34     3 

82.6  '° 

22.56  " 

51. 1 

10 

21.92  '^ 

26.3    7 

62.18  I 

4 
55.2  1 

36.2 

57.23  " 

81.2  *^ 

22.46  '° 

49.8 

13 

21.75  '^ 

25.2  " 

62.10 

2 

55-4 

Sec  6,  Tan  6 

I. 152                +0.572 

1.087        +0.427 

1.616   -1.270 

1.031     -0.250 

Mean  Place 

55'.329     56".98 

20«.335     27".! 

8 

l8«.282       28".29 

59*.240    67^.23 

D'fa,  D«a 

-0.0 1          -0.04 

0.00         -0.03 

+0.01         +0.08 

0.00           40.02 

D^S,  Dm<$ 

+0.4 

-0.3      1 

+0.4 

-0.3 

+0.4 

^.3 

.KX4 

-0.3 
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FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


1 

M  Pegasi. 

t  Cephei. 

\ 

Aqnaili. 

pindi. 

■    UoaSolw 

Mag.  3.7 

Mag.  3.7 

] 

Silag.  3.8 

Mag. 

6.1 

■        Date. 

Right 

Declina- 

Right 

Declina- 

Right 

Declina- 

Right 

Declina- 

1 

Ascension. 

tion  N. 

Ascension. 

tion  N. 

Ascension. 

tion  S. 

Ascension. 

tions. 

I 

h       m 

0            0 

h       m 

0       / 

h 

m 

0 

/ 

h       m 

0      t 

1 

22    45 

+24    8 

22     46 

+6544 

mm 

22     i 

^8 

-  8 

2 

22     48 

-7031 

m  m 

I  Jan.    1.2 

s 
47.13     ^ 

WW 

33-6 

31.58^! 

w  w 

45-8  „ 

s 
3.92 

41.4 

3^-57    . 

36.21  36 

WW 

100.4 

I 

47.04     9 

32.2    * 

44-1    ^ 

3.85 

7 

41.8 

4 

983  " 

I            21. 1 

46.97     7 

30.6  ^ 

31.25^^ 

42.0    ' 

3.81 

4 

42.1 

3 

35-92  ^^ 

95-8  ^5 

I         3I-I 

46.92     5 

28.9  '7 

30.99     l. 
30.81    ^\ 

30-7  ,„ 

3.79 

2 

42.3 

2 

35.72  ^ 

92.9  ^9 

1  Feb.  lo.i 

46.91 

27.2  J7 

3.80 

I 

42.3 

0 

35.61 " 

897  \' 

H 

2 

16 

9 

30 

3 

I 

2 

34 

1            20.0 

46.93     , 

25.6 

30.72 

^^■^  ,« 

3.83 

^ 

42.2 

35.59  « 

86-3  ,, 

I  Mar.  2.0 

46.98    5 

24.1         5 

30.72  ^ 

30.7  ^° 

3.89 

6 

41.8 

4 

35-67    I 

8^-7  t 

I             I2.0 

47.07    ^ 

22.8  '3 

30.82  ^ 

^7-7  ^° 

3-99 

10 

41.2 

6 

35.85  '« 

79-1  36 

I             22.0 

47.20    '^ 

21.7     « 

31.01  J 

^4-9    ! 

4.12 

13 

40.4 

8 

36-^3    ! 

75-5  ^t 

1         31-9 

47.37  y 

20.9     ° 

31.29    ° 

"•5  :^ 

4.28 

16 

39.4 

10 

36.50  37 

72.0^5 

21 

4 

37 

20 

20 

13 

46 

34 

K  Apr.  10.9 

^7-58  ^^ 

20.5 

31.66 

20.5 

4.48 

38.1 

36.96 

68.6 

■         20.9 

47.82  ^4 

20.6     ' 

32.11  ^^ 

19.0    ^ 

4.71 

23 

36.6 

15 

3750  ^^ 

^5-5  \l 

1          30.8 

48.10^^ 

21. 1      ^ 

32.62  \\ 

18.0    '° 

4.97 

26 

34-9 

17 

38.11^' 

62.6  '9 

Hay  10.8 

48.41  11 

22.0     ^ 

33.18  5J 

17.6       \ 

5.26 

29 

33.1 

18 

38.78  ;7 

60.1^5 

20.8 

48.73  f 

^3.2       , 

33.77  ^; 

17.8       ^ 

5.57 

31 

31-2 

19 

3950  7- 

58°  'i 

34 

16 

61 

7 

32 

20 

75 

16 

30.8 

49.07 

24-^  ,„ 

3438  , 

18.5 

5.89 

29.2 

40.25 

56-4,, 

June  9.7 

49.41  34 

26.8  ^° 

34.98  ^ 

^9-^    0 

6.22 

33 

27.2 

20 

41.02 '' 

55-3    , 

19.7 

49.74 :: 

29°  " 

35.56  ^; 

21.7  '9 

6.54 

32 

25.2 

20 

41 -79^^ 

54-7   \ 

29.7 

50.06  3^ 

3'-4  \\ 

36.11 55 

24.0  ;3 

6.85 

31 

23.3 

19 

42.53  \z^ 

54-6    ' 

July   9.7 

50.36  ^° 

34.0  ^^ 

36.61 50 

26.7   7 

715 

30 

21.6 

17 

43.23  I 

55-0  * 

27 

27 

44 

31 

27 

16 

64 

9 

19.6 

50.63 

3^-7  „ 

37-05  ,. 

29.8  ^^ 

7.42 

20.0 

43-87  „ 

55-9  ,^ 

29.6 

50.87  ^4 

39-4  Z 

37.41  ^^ 

33.2  3^ 

7.66 

24 

18.6 

14 

44-44  " 

57-3   1 

Aug.  8.6 

51.07^° 

42.0  ^^ 

37.70  ^9 

36.8  36 

7.86 

20 

17.4 

12 

4491  , 

59-^  M 

18.5 

51.22  '5 

44-6    ! 

37.91 

40.5  37 

8.02 

16 

16.5 

9 

45-28  37 

61-3 

28.5 

51.33  '^ 

470  ^-^ 

22 

38.03  ^\ 
4 

«'i; 

8.14 

12 
8 

15.9 

6 
4 

45-53  ^\ 

^3«  :| 

Sept.  7.5 

51 -39    ^ 

49-2  ,„ 

38.07 

^■:'  s 

8.22 

15.5 

45.66 

66.4 

17.5 

51.41    I 

20 

51-2  ,„ 

38.02  5 

8.26 

4 

15.3 

2 

45-66    ° 

69-1  '^ 

27.4 

51.39    ^ 

53.0 « 

37.89  \i 

550  ^5 

8.26 

0 

15.3 

0 

45-54 

74-4   ' 

Oct.    7.4 

51.34    t 

54-5  ^ 

37.69  ^ 

58=^  '0 

8.22 

4 

15.5 

2 

45-31    3 

17.4 

51.27    7 

55-7  •' 

37.42 ,; 

61. I  '9 

8.16 

6 

15.9 

4 

44-98  33 

768  ':^ 

10 

9 

32 

25 

9 

5 

41 

20 

27.4 

5^-^7  _ 

56.6 

37.10 

^3-6  ,„ 

8.07 

16.4 

^ 

44-57  .g 

788  ,6 
80.4  \\ 

Nov.  6.3 

51.05    ^, 

57-2    ; 

36.73 :; 

656    ° 

7-97 

10 

17.0 

6 

44.09^ 

16.3 

50.92     3 

57-5    I 

36.33 1^ 

67.1  "5 

1  r\ 

7.86 

II 

17.6 

6 
6 

43-57  ^ . 

81.5" 

26.3 

50.79  ^ 

57.5    ° 

3590  2^ 

68.1  '° 

7-75 

1 1 

18.2 

4303  ^2 

82.0   5 

Dec.   6.2 

50.66  '3 

571    * 

35.46  ^ 

68.5    4 

7.64 

II 

18.8 

6 

42.49  ^; 

81.9    • 

13 

7 

44 

2 

10 

6 

51 

6 

16.2 

50.53  ,^ 

5^-4  ,„ 

35.02 

68.3 

7.54 

0^ 

19.4 

mm 

41.98 

8i-3  ,. 

26.2 

5^-^'     0 

55-4    ° 

^4-59  2o 

67.6   7 

7-45 

9 
8 

19.9 

5 

^^•5'  li 

80.1  " 

T  ^ 

36.2 

50.31   '"^ 

54-2  " 

34.19^ 

66.3  '3 

7.37 

20.3 

4 

41.10  ^ 

78.4  '7 

Sec<5,Tan« 

1.096       +0.448 

2.434       +2.219 

i.oio      -0.141 

3.001 

-2.830 

Mean  Place 

48M76     30".97 

34'-797     33".37 

4'.589    34".  1 2 

37-.089 

79".58 

D'^a,Dma 

0.00         -0.03 

-0.02         -0.14    1        0.00         +0.01 

40.02 

40.18 

D^  d,  D«  S 

-K>.4 

-0.3 

+0.4 

-0.3 

1       +0.i 

\ 

-0.3 

40,4 

-<^^ 
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APPARENT  PLACES  OF  STABS,  1913 


FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


d 

Aquarll. 

a  Plscis  Austialis. 

0  AndromedK. 

/^PesMl. 

MeanSolar 

Mag.  3.5           1 

Mag.  1.3 

Mag.  3.6 

Var.  2.2-2.7 

Date. 

1 

~ 

Right 

Declina- 

Right 

Declina- 

Right 

Declina- 

Rigbt 

Decltoa. 

Aacenaioii. 

tion  S. 

Ascension. 

tion  S. 

Ascenskni. 

tion  N. 

Aacemioa. 

tioo  N. 

h 

m 

0      f 

h       m 

0 

f 

h       m 

0      / 

h       m 

0          # 

22     I 

50 

-16  16 

0  f 

22     52 

-30 

m  0 

4 

22     57 

+41  51 

00 

22     59 

+2736 

Jan.    1.2 

s 
1.46 

6 

71.2 

s 
50.26 

50.18     \ 

w  w 

74.6 

M 

8 

53-53  „ 

37.7  ,^ 

32.26 

42.6 

II. I 

1.40 

71-3    • 

74.2 

4 

5338  \\ 

36.2  \i 

32.15  " 

41-3  ii 

21. 1 

1-35 

5 

I 
71.2 

50.12 

73.5 

7 

5325  ^\ 

34.3  Z 

32.06     ^ 

39.7 

3I-I 

1.33 

2 

2 
71.0 

50.09     3 

72.5 

10 

10 

53.15  , 

32.1 " 

32.00 

38-0 

Feb.  I  O.I 

1-33 

0 

70.6      ^ 

50.09 

71.2 

13 

0 

53.09  ^ 

29.8  ^3 

31.97     ^ 

36..  :i 

3 

7 

3 

15 

2 

23 

0 

20.0 

1.36 

6 

69.9 

50.12 
50.18  ^ 

69.7 

53.07       . 

27.5  „ 

31.97      . 

34-4,, 

Mar.    2.0 

1.42 

69.0    ^ 

68.0 

17 

5309 

=^5-2  '^ 

32.00     3 

32-7 

I2.0 

152 

10 

67.9 

50.28  ^ 

66.1 

19 

53-16    7 

23-0  " 

32.08     ^ 

31-2 

22.0 

1.65 

13 

66.6  '3 

50.42  ,; 

64.1 

20 

53-29    \ 

«,    ^    20 
21.0       , 

32.20  ' 

30.0' 

31-9 

1.82 

17 

65.1  '\ 

50.60  '^ 

61.9 

22 

53.47    ' 

19.4     ,, 

3^36  ^^ 

29.1  \ 

20 

16 

21 

23 

23 

12 

20 

Apr.  10.9 

2.02 

«%  0% 

^?  J  - 

50.81 

59.6 

^  *9 

53-70 

18.2      ^ 

17.4 ; 

32.56 

28.5  , 

20.9 

2.25 

23 

51  06  '^ 

57-3 

23 

53-97  :' 

32.80  ** 

28.3 

30.8 

2.52 

27 

59.7  ^° 

28 

51-34 ,, 

54.9 

24 

54-28  3 

17.1 3 

3307  '^ 

28.6  ^ 

May  10.8 

2.81 

29  .  57.7  - 

51.66  3- 

52.6 

23 

54-63  ^l 

17.3 , 

33.38  3' 

29-3  „ 

20.8 

3.13 

32 

55.6 " 

52.00  3* 

50.4 

22 

5500  37 

18.0  7 

33.71  33 

30-4 

33  ]"       20| 

35 

21 

38 

12 

34 

15 

30.8 

346 

53-6  _ 

52.35  ,- 

48.3 

55-38  ^^ 

19.2 

3405 

3'-9 ,» 
33-7  » 

June  9.7 

3.79 

33 

<9  t 

^    20 

5'-^  ,0 

5^-7'    6 

5307  „ 

46.4 

19 

55-77  t! 
56'5  ^, 

20.9   ' 

34.40  3* 

34-74  „ 

19.7 

4.12 

33 

49-7    ' 

44.8 

10 

35-8" 

29.7 

4.44 

32 

48.0    7 

5342  ^f 

43.5 

13 

56-52  " 

25.3    * 

35.07  Z 

40.8 

July   9.7 

4.75 

31 
28 

46.5  '^ 
13 

5376  ^^ 

42.5 

10 

7 

56.86  34 
31 

28.0  ^7 
29 

3538  ^' 
29 

19.6 

5.03 

^  #* 

^^•^  ,0 

5407 

41.8 

M 

57-17  „ 

30.9  ., 

3567  „ 

«-5  >8 

29.6 

5-28 

25 

44-2  •° 

54-34  '^ 

41.4 

4 

57-44  ^ 

34.0  3' 

35.92    * 

46-3 

Aug.   8.6 

5.49 

"  '  43.5  ' 

54-57  \\ 

41.4 

0 

57-66  " 

5784  ! 

37.2  3,^ 

36.13  " 

49-0 

18.5 

5.66 

17 

43- 1    t 

54-76    9 

41.7 

3 

40.4  ^' 

36.30    7 

5-7  :i 

54-3,4 

28.5 

5-79 

13 
8 

2 
42.9       ^ 

14 

54.90    4 

42.4 

7 
9 

57-97  ^ 

43.6  3' 
3> 

36.4.  '^ 

Sept.  7.5 

5.87 

43.0 

54-99    ^ 

43.3 

58-04    , 

4^-7  „ 

36.50 

5<*-7 ,3 
59-% 

17.5 

5.91 

4 

43-3    f 

55-03  ; 

44.4 

1 1 

58.06    * 

52.2  ^" 

36.54    . 

27.4 

591 

0 

43.8    \ 

55-03 

45.6 

12 

V    4% 

58-04    ' 
5798  ,^ 

36.53  ! 

61.0"° 

Oct.    7.4 

5.87 

4 

44-5    g 

54-99    g 
54-91  ^^ 

46.9 

13 

54.6  w 

36.49  , 

62.7  '^ 
64.1  •♦ 

17.4 

5.80 

7 
9 

45.3    g 

48.3 

14 
13 

57-88  ;« 

567  :• 

36.42  7 

27.4 

5.71 

46.1    ^ 
46.9    g 

54-80 

49.6 

57-75  ,^ 

58-5  ,^ 

36.33 ,. 

65.3    8 

Nov.  6.3 

5.60 

II 

54-67  ^ 

50.8 

12 

57-60   5 

59.9  '* 

36.22 " 

66.1  ' 

16.3 

5-49 

II 

47-7    , 

54-53  J 

51.8 

10 

8 
6 

57-43  ,^ 

60.8  9 

36.09  '3 

66.6  ' 

f 

26.3 

5.37 

12 

48.4    ^ 
49.0 

54-39  J 

52.6 

61.3    5 

35.96  \\ 

66.7 

Dec.    6.2 

5-25 

12 

54-25  '^ 

53.2 

57-06  '9 

61.3    ^ 

3582  '* 

66.5; 

^1^        ^i' 

II 

5 

13 

3 

18 

4 

X3 

16.2 

514 

49-5    , 

54-12 

53.5 

56.88 

56.70  ! 

60.9 

3569  „ 

65.9  - 

26.2 

5.05 

9 

49.8    \ 

54.01  " 

53.6 

I 

60.0    ^ 

35.56  ;f 

65.0  , 

36.2 

4.98 

7 

50.0 

53.92    9 

53.3 

3 

56.53  '^ 

58.7  ^^ 

35-45 

63.8  " 

Sec  (5,  Tan  6 

X.042       -0.292 

1. 156      ^.579 

1-343       +0.896 

1.129      ■•0.5'} 

Mean  Place 

2*.o62       61  ".49 

50».766     61  ".07 

54».897     29''.47 

33'.287    38".27 

D'^  a,  Dw  a 

0.00             +0.02 

0.00          +0.04 

-o.oi         -0.06 

0.00        -0.03 

D^  d,  D«  6 

+0.4 

[ 

-0.3      1 

+0.4 

^.3 

+0.4 

-0.3 

•K>.4 

-0.3 

lEpb  is'i 


APPARENT  PLACES  OF  STABS,  1913 
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FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


ar  Pegasi. 

6ftPesMi. 

(?  AqnaxU. 

^  Cephei. 

M«ui  Solar 

Mag.  2.6 

Mag.  4.7 

Mag.  3.8 

Mag.  4.6 

Date. 

Richt 

Declina- 

Right 

Declina- 

Right 

Declina- 

Right 

Dedina* 

AjcensioB. 

tion  N. 

Ascension. 

tion  N. 

Ascension. 

tion  S. 

Ascension. 

thmN. 

h     m 

0      0 

h     m 

0      / 

h     m 

0      / 

h     m 

0      / 

23     0 

+  1444 
ft 

23      2 

+  856 

23    4 

-21  38 

mm 

23    5 

+74  54 

Jan.      1.2 

24.73     ^ 

^^•5  ,, 

36.51     « 
36.43     J 
36.37     J 

w  ' 

20.0 

48.09    ^ 
48.01    \ 

47.95    \ 

WW 

52.7    . 

* 
342 , 

76-3  , 

II. 2 

24.64     9 

12.4  " 

I9.I      ^ 

52.6    ' 

2-73? 

75-0  '3 

21. 1 

24.57     I 

11.2  " 

18.I    ^^ 

52-3   \ 

2.11  ^^ 

73-1  '9 

31.1 

24.53     I 

9-9 '3 

36.33  : 

I7.I    '° 

47.91    ^ 

51-8    \ 

t-59  5^ 

70.8  ="3 

Feb.  ID. I 

24-51      , 

8.7 

36.31  ] 

16.2      9 

47.90    ' 

51.0   * 

1.194° 

68.1*7 

I 

II 

I 

8 

2 

10 

^  26 

29 

20.0 

24-52 

7-6 

36.32 

15.4    ^ 

47.92 

5°°  . , 

0.93  , 

65.2 

Mar.    2.0 

2456  I 
24-64 ,, 

6.6  "° 

5.8    « 

36.36  * 
36.44  „ 

14.7     7 

47.97    I 
48.05  ^° 

48.8  \\ 

0.82  " 

62.1  3' 

I2.0 

14.2     ^ 

474  \\ 

0.86    ^ 

59-0  3' 

22.0 

24.76  \l 

5.3  ; 

36.55 

14.0     ^ 

48.17    ' 

45-8    S 

,  .^A  20 
1.06 

56.0  30 

31.9 

24-91  ,„ 

5.0  ^ 

36.70  5 

I4.I      \ 

48.32  \l 

44.0 '» 

1. 41  35 

53-3  "7 

19 

I 

«9 

4 

19 

19 

49 

24 

Apr.  10.9 

25.10 

5-^        JL 

36.89 

14.5     ^ 

48.51  „ 

42-1  „ 

^•90^^ 

50.9 

20.9 

^5-32  " 
25-58  ll 

5-5    * 

37."  " 

15.2     * 

48.74    ^ 
49.00 

40.0 

«  .-«  62 
2.52 

49-0  ! 

30.9 

37-36  '5 

tA  a  10 
10.2 

37-8  " 

325  i"^ 

47-6  '4 

May  10.8 

25.87  ^' 

7-4" 

37.64 !° 

^7-5  !^ 

49-29  ,; 

35-6  \\ 

406  -, 

46.7  9 

20.8 

26.18  3' !    8.9  '5 

32 ;        17 

37-94  J, 

I9.1 1 

^     18 

49.60  3' 
33 

33.4 

22 

86 
4-92  89 

46.4  \ 

0 

30.8 

26.50 

10.6 

38.26 

^^•9  _ 

49.93  _ . 

31.2 

5-81 

46.7 

June  9.7 

26.83  ^-^ 

T/*  A   20 
12.0 

38.58  f. 

z*^    ^    20 

22.9 

50.27  ^ 

«^  •    21 
29.1       0 

6-71  I^ 

47-6    9 

19.7 

27-»5  11 

H-7  ^! 

38.91 33 

25.1 " 

50.62  f5 

27.3    , 

7-59  f 

49.1  '5 

29.7 

^7-47  ,„ 

17.0  ="3 

39-23  ,„ 

27-3 

50.96  r: 

^5-7    ! 

8.42  «^ 

51.I  '° 

July    9.7 

27.77  ^, 

'94  *1 

39-53  ^° 

^^  -    22 
29.5   ^ 

51.28  3^ 

24-3  '4 

9-'8  I« 

53-5  '4 

27 

24 

27 

22 

29 

II 

68 

29 

19.6 

28.04        21.8 

39.80 

31.7 

51.57 

23.2        _ 

9.86 

56-4 

29.6 

28.28  ** 

24-1  'J 

40.04  ^ 

33.9  ,^ 

51.84'^ 

22.4       ^ 

10.44  ^ 

59-6  3^ 

Aug.   8.6 

28.49  " 

26-3 

40.25 

35-9    « 

52.07  \]^ 

21.9       5 

10.91  47 

63.1  35 

18.6 

28.66  '7 

28.4  " 

40.42     7 

37.7 '' 

52.26  "9 

21.7 

11.25  '''^ 

66.8  37 

28.5 

28.79  'I 

3-4  !^ 

I"* 
40.55     ^ 

16 

39-3  ,, 

52.40  ^^ 

21.8      ' 

4 

11.47  -; 

70.6  3f 
38 

Sept.  7.5 

28.87        32.2 

40.63 

40-7  ,^ 

52.50 

22.2 
22.8     ^ 

^3-6    ' 

11.56 

74-4  ,8 

17.5 

28.91    ^ 

33.7    ^ 

40.68     5 

52.55    ; 

"•52  ,^ 

27.4 

28.92    ' 

35.0    \l 

40.69     ' 

42-9  •° 

52.56    \ 

"•36!^ 

81.9  f 

Oct.    7.4 

28.89    I 
28.83    « 

36.0    "^ 
36.8       ^ 

40.67 

43-6    7 

52.53    ^ 
52.47    \ 

'^•^  0 

11.08^^ 

85.4  ^5 

17.4 

40.62     I 

44-«    , 

25.6 

10.69  ^^ 

88.7  33 

8 

5 

8 

3 

8 

II 

49 

29 

27.4 

^^•75  ,^ 

37.3     . 

40-54  ,- 

44-4    , 

52-39  ,„ 

26.7 

10.20 

9»-6  ^, 

Nov.  6.3 

28.65  ^   37.6    ^ 

40.44  ,„ 

44-5 

52.29    ° 

27.7 

9.62  58 
8.97  \\ 

94-^  Z 

16.3 

28.54 

37.7     ' 

4034 , , 

44-3    , 

52.17  " 

28.6    9 
29.4     ^ 

96.1    t 

26.3 

28.43 

37-5    ^ 

40.23 , , 

44.0    \ 

52.05  " 

8.26  7» 

97-6 '5 

Dec.    6.3 

28.31  '' 
II 

37.1    ^ 

40.12 " 
10 

43-5    5 

51.93  " 

II 

30.1     7 

0 

7.52  ;4 

98.5    \ 

16.2 

28.20 

36.4    « 

40.02 

42.9    „ 

51.82 

30.6 

6-76  „ 

98.8 

26.2 

28.10  '° 

3992 '° 
39.84  * 

4^-^  ! 

51.71     " 

30.9     ^ 

6.01  75 

985  ,^ 

36.2 

28.01    9 

34.6^° 

41.2    ' 

51.62        9       31.0        ' 

5.29  '' 

97.5 

Sec  S,  Tan  6 

1.034      +0.263 

1. 01 2       -w.isy 

1.076             -0.397 

3-843       +3-7  >> 

Mean  Place 

25*.557 
0.00 

I3".07 

37*.259     2i".32 

48*.568     41  ".69 

7«.637    61  ".30 

DV<i»  l>tci 

-0.02 

0.00         -0.01 

+0.01          +0.03 

-0.02         -0.34 

D^  d,  Dm  S 

+0.4 

-0.3 

+0.4 

-0.2 

+0.4 

-0.2 

+0.4 

-0.2 

[Bph  13] 
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APPARENT  PLACES  OF  STARS,  1918, 


FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


t  Gruis. 

69  Pegasi. 

6  Oatsiop.  (Heis). 

^  Aqnaiii 

Mean  Solar 

Mag.  4. 1 

Mag.  5.2 

Mag.  5.6 

Mag.  44 

Date. 

Right 

Declina- 

Right 

Declina- 

Ri(ht 

Declina- 

Right      ,  Dedina- 

Ascension. 

tion  S. 

Ascension. 

tion  N. 

Ascension. 

tion  N. 

Ascension.  '    ti<ni  S. 

h     m 

0      f 

h     m 

0      / 

h    m 

0       f 

h     m     i        •    ' 

23    5 

-4542 

23    7 

+  8  14 

m  m 

23    9 

+5641 

23    9    \-  (>V> 

Jan.      1.2 

s 

25.97  ,^ 

W  W 

82.6 

s 

19.89  . 

W  W 

49.7    „ 

s 

3.50  ,^ 

9  9 

29.0 

48*46     - 

71-7  . 

II. 2 

25.83  ^ 

81.6  '^ 

19.81  J 

48.8    9 

3.25 11 

27.6  '4 

48.38     °    72.2   * 

21. 1 

25.72 ' 

80.2   '* 

19.74  I 

47.9    ' 

3.02    -^ 

25.7  ^9 

48.32     \ 

72.6* 

31.1 

25.65  ; 

785  I 

19.70  ^ 

47.0    9 

2.83     9 

20.8  "^ 

27 

48.28     ■♦ 

72.8 

Feb.  I  O.I 

25.62  ^ 
0 

76.5 '° 

23 

19.68  ^ 

I 

46.1     \ 

2.70     3 

48.27  ; 

72.9  , 

20.0 

25.62 

74.2 ,, 

19.69 

45.3     ^ 
44.7     ° 

2.62 

18.I 

^5-3 :! 

48.28 

72.8 

Mar.   2.0 

25.67  1 71.6  in 

19.73  , 

2.61      * 

48.32  4 

72-5 ; 

I2.0 

25.76  9 

68.8" 

19,80     7 

44.3  : 

12.6*7 

48.39  ^ 

72.0  » 

22.0 

25.90  J  66.0 11 
26.08  '^  63.1  ^9 

^9-91     ! 

2 

44.1 

2.80  '3 

10. 1  *5 

48.50 " 

7' -3  ,„ 

31.9 

20.05  ^ 

44.2  ^ 

-%  ^»      21 
301      ^^ 

7.9" 

48.64  ^\ 

70.3 1 

23 

29 

18 

4 

27 

19 

18 

11 

Apr.  10.9 

26.31  ,e 

60.2 

20.23 

44.6 

3.28 

6.0 

48.82 

69.'  „ 

20.9 

26.59  il 

57-3  !! 

20.45  " 

45.3  ,; 

3.62     11 

4.6'* 

49.03 " 

67-7 

30.9 

26.91  \[  54.5 ::: 

20.70     I 

46.4 

4-^^     ^^ 

3.6 

49.28  '5 

<^' 

May  10.8 

27.26 11 

5'-9 :: 

20.98  f^ 

47.7  '\ 

4.44    ^t 

3-2    "^ 

49.56  *» 

<^4-3; 

20.8 

27.64  ^^ 

49.5  w 

21.28  30 

49-3    ' 

4-91  11 

3.4  ' 

49.86  f 

62-3^ 

41 

21 

32 

19 

49 

7 

3> 

.             20 

30.8 

28.05  _ 

47.4  „ 

21.60 

5>-2  ,„ 

5.40 

4.1 

50.17 

60.3,, 

June  9.7 

28.47 1'  i  45.6 " 

21.92  ^^ 

53.2    ° 

5.90  50 

5-4'^ 

50.49  ^ 

58-^  I 

19.7 

28.89  4^ 

44-^    n 

22.24  ^^ 

55-3 : 

6.39  49 

7.2  ^« 

50.82  33 

56-2^ 

29.7 

29.30  ^' 

43.2  '° 

42.6    ^ 
2 

22.56  ^^ 

57.5 

6.85  1^ 

^  ^  22 
9-4  26 

12.0 
30 

5^H  ^! 

54< 

July    9.7 

29.70  ^ 
37 

22.86  30 

27 

59.7 

22 

7.28  43 
40 

5-44^; 

52.3  ,y 

19.6 

30.07 

42.4    , 

23.13  ,, 

61.9   ,, 

7.68 

'5.0  „ 

5^-72  ,, 

50-6 

29.6 

30.40  ^^ 

42.6    ' 

23.38  '^ 

^^•^      0 

8.03  ^5 

18.2  3^ 

51.98  ^t 

49-1 ,2 

Aug.   8.6 

30.69  9 

43.3 ,; 

23.59  ,8 
23.77  ^ 

66.0  "^ 

^9-4 ! 

8.32   ^9 

21.6  34 

22 

52.20  " 

47-9  ,^, 

18.6 

30.92  ^ 

^•4  1 

8.71    ^^ 

25.1  35 
28.7  3*' 

52.38   ' 

46.9  g 
46.1 

28.5 

31.09  7 

45-8  "» 

23.90     ^ 

5252   * 

12      17 

9 

14 

10 

35 

10 

Sept.  7.5 

31.21         47-5 
31.27    „:49-4,„ 

23.99     . 

70.8 

8.81 

32-2  ,^ 

52.62 
52.68   <* 

45-6  , 
45-3  \ 

17.5 

24.04     5 

71.9  " 

8.85     * 

35-6  34 

27.4 

0  ■                     20 

31-27    ,    514  _ 

24.06 

72.8    9 

8.82     3 
^•74  ,1 

38.9  ^^ 

52.69    ' 

45.2  J 

Oct.    7.4 

3'-^'    ,n 

53-4    0 

24.04 

73.5    ^ 

*"-°  28 

44.8'* 

24 

52.67   \ 

45-4  , 

17.4 

3I.XI    - 

20 

55.4  .3 

23.99    .^ 

74.0    \ 

8.60  '1 
18 

52.63   * 

45.8 ; 

27.4 

30.97   „ 

57-2    - 
58.8  ^ 

23.92 

74-2    „ 

8.42  „ 

♦7.2  ,„ 

52.56 

46.2 

Nov.  6.3 

30.80  '7 

23.83  ,^ 

74.2    ° 

8.21   " 

49.2 '° 

52.47   ' 

46.7  \ 

47-3  6 
47-9  , 

16.3 

30.61   '9 

60.1  '3 

10 

23.73  ,„ 

74.1 

7.97  'Jt 

5°-7    ' 

52.37  ° 

26.3 

3°-^'  !o 

61.0    9 
61.6    * 

I 

23.63.  ° 

73-8    ^ 

29 

51.7  't 

5^-^6    0 

Dec.    6.3 

30.21  ^° 
«9 

23.52 " 
11 

73.3    \ 

52.2    5 

52.16  '° 

10 

48.6  ^ 

16.2 

30.02 

61.7 

^3-41  ,„ 

72.7    „ 

7'-9 
71. 1 

6.85  It 

52.2 
51.6  ,^ 

52.06 

49-2   . 

26.2 

29.85     \l 

61.4       ^ 

23.23  * 

51.97       \ 

49.8  ' 

36.2 

29.69     '^  1    60.6        ° 

6.58  '7 

50.5  " 

51.88    9 

50.3  ' 

Sec  (5,  Tan  <5 

1.432              -1.025 

i.oio       +0.145 

+I.82I       +1.522 

1.007       -0.1 14 

Mean  Place 

26*.294     65".50 

20*.6o9     5 1  ".07 

5-.382     i6".57 

49*.02i     6s".56 

D'^a,  Dwa 

+0.01          +0.07 

0.00         -0.0 1 

-O.OI             -O.IO 

0.00         +0.01 

D^S,DmfS   I      +0.4            -<}.2 

+0.4           -0.2 

+0.4          -0.2 

40.4           -0.2 

VUphisV 

APPARENT  PLACES  OF  STARS,  1913 

FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 
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Mean  Solar 
Date. 


fp  Aquaiii. 
Mag.  4.5 


Right 
Aacennon. 


Jan.    1.2 

II. 2 
21. 1 

Feb.  1 0.1 

20.1 

Mar.    2.0 

12.0 

22.0 

31-9 

Apr.  10.9 
20.9 

30.9 

May  10.8 

20.8 

30.8 

June  9.8 

19.7 

29.7 

July    9.7 

19.6 
29.6 
Aug.  8.6 
18.6 
28.5 

Sept.  7.5 

17.5 

275 
Oct.    7.4 

17.4 

27.4 

Nov.  6.3 

16.3 

26.3 

Dec.    6.3 

16.2 
26.2 
36.2 


h 
23 


in 
II 


s 
1956 
19.48 
19.42 

19.38 
19.37 

19.38 
19.42 

19.49 

19.59 
19.73 

19.91 
20.13 
20.38 
20.65 

20.95 


8 
6 

4 
I 

I 

4 

7 
10 

18 

22 

25 

27 

30 

32 

21.27 

21.60  ^^ 
33 

32 
31 
29 


Declina- 
tion S. 


"9  33 


tt 


Sect5,Tan5 
Mean  Place 


D'l^  a^  Dm  a 
D^  d.  Dm  d 


21.93 
22.25 

22.56 

22.85 
23.11 

23.33 
23.51 
23.65 

23.75 
23.81 

23.83 
23.82 

23.78 

23.71 
23.62 

23.52 

23-41 
23.30 

23.20 

23.11 
23.02 


26 
22 
18 

14 
10 

6 

2 
I 

4 

7 

9 
10 

II 

II 

10 

9 
9 


49-4 
49.8 
50.1 
50.2 
50.1 

49.8 

49-3 
48.6 

47.7 
46.6 

45.2 
43.6 
41.9 
40.0 
38.0 

35.9 
33.8 
31.8 
29.8 
28.0 

26.4 
25.0 

23.9 

23.1 
22.5 

22.2 
22.1 
22.2 
22.5 
23.0 

23.6 
24.2 

24.9 
25.6 
26.3 

26.9 

27.4 
27.8 


y  TuoansB. 
Mag.  4. 1 


4 

3 
I 

I 
3 

5 

7 

9 
II 

14 

16 

17 

19 
20 

21 

21 
20 
20 
18 
16 

14 
II 

8 

6 

3 

I 
I 

3 

5 
6 

6 

7 

7 

7 
6 

5 
4 


1. 014       -0.168 
20*.o87     42  ".35 


Right 
Ascension. 


Declina- 
tion S. 


h 
23 


ni 
12 


s 
21.29 

21.06  ^^ 

20.88  '® 


14 
9 
3 

2 
9 


20.74 
20.65 

20.62 
20.64 
20.73 
20.88  *5 

21.09  ^^ 

27 

21.36 

21.69  ^^ 

22.08  ^^ 
44 


5842 


f/ 


22.52 
22.99 

23.49 
24.01 


47 
50 

52 
53 


24.54  .^ 
25.06  52 

25.56  J^ 
26.03 

26.45  \l 
26.81 36 

27.11  ^° 
22 

27.33 


0.00 
+0.4 


+0.01 
-0.2 


27.47 

27.54 

2753 

27.44 
27.29 

27.08 
26.83 

26.55 
26.25 

25.94 

2564 
2536 
25.11 


14 

7 
I 

9 

15 
21 

25 
28 

30 
31 
30 

28 
25 


66.9 

65.5 
63.6 

61.3 
58.7 

55.8 
52.7 

49.4 
46.0 

42.6 


14 

19 

23 
26 

29 

31 
33 
34 
34 
33 


y  Plscium. 
Mag.  3.8 


Right 
Ascension. 


39'3 
36.1 

33.1 

30.3  __ 
27.8  ^5 


32 

30 
28 


25.7 
24.0 

22.8 

22.1 

21.9 

22.1 
22.8 
24.0 
25.6 
27.6 

29.8 
32.2 

34-7 
37.2 

39.5 


21 

17 
12 

7 
2 

2 

7 
12 

16 

20 

22 

24 

25 

25 

23 
21 


18 


41.6 

44.8  '^ 
45.8  ^^ 
46.3      ^ 


46.2 

45-6 
44.5 


6 
II 


1.926       -1.645 
2i*.473     47".47 


+0.01  +0.1 1 

+0.4  -0.2 

lEph  X3l 


h 
23 


m 
12 


Declina- 
tion N. 


38.66 
38.58 
38.52 
38.48 
38.46 

38.47 
38.50 

38.57 
38.67 
38.81 

38.99 
39.20 

39.45 

39.73 
40.03 


+    248 


ff 


8 
6 

4 

2 


3 

7 
10 

14 
18 

21 

25 

28 

30 
31 

40.34  „ 
40.66  ^^ 

40.99 

41.31 
41.61 


33 
32 

30 
28 


25 
22 

18 


41.89 
42.14 

42.36 

42.54  ,, 

42.68  '^ 
10 

42.78 

42.84  ^ 
42.86    ^ 

42.85  ' 
42.81     4 

42.75 
42.66    ^ 

42.56  \l 
42.46  ° 
42.36 '° 

10 
42.26 
42.17     I 
42.08    9 


21.4 
20.6 
19.9 

19.3 
18.7 

18.2 
17.9 
17.8 
18.0 
18.5 

19.2 
20.2 
21.4 
22.9 
24.6 

26.5 
28.6 

30.7 
32.9 

35'0 

37.0 

38.9 
40.6 

42.1 
43.4 

44-5 
45.3 
45.9 
46.3 
46.5 

46.5 

46.3 
46.0 

45-5 
45.0 

44.4 
43-7 
43.0 


y  Sonlptoris. 
Mag.  4.5 


8 

7 
6 

6 

5 

3 
I 

2 

5 
7 

10 
12 

15 
17 
19 

21 
21 
22 
21 
20 

19 

17 

15 

13 
II 

8 
6 

4 

2 

o 

2 

3 

5 

5 
6 

7 
7 


Right  Declina- 

Ascension.  1    tion  S. 


h   m 

23  14 

s 
736 
7.26 
7.18 
7.12 

7.09 


I.OOI 

39".  294 


+0.049 
24".38 


0.00 
+0.4 


0.00 
-0.2 


10 
8 
6 

3 
o 


7.09 

7.13 
7.21 

7.32 

7.47 


4 
8 

II 

»5 
19 


24 
27 
30 


7.66 

7.90 

8.17 

8.47 

8.80  3^ 
35 

9.15 

9.52  -^^ 

9.89  \l 

0.25  ^^ 

0.60  ^^ 

33 

0.93 

1.23 
1.48 

1.69 

1.85 


30 

25 
21 

16 

II 


1.96 
2.03 
2.05 
2.03 
1.96 

1.86 

1-74 
1. 61 

1.47 
1.32 

1. 18 
1.05 

0.93 


7 
2 

2 

7 
10 

12 

13 
14 
15 
14 

13 
12 


-33  o 


ff 


36.2 

35.8 
350 

33.9 
32.5 

30.9 
29.0 

26.9 

24.7 

22.3 

19.8 

17.3 
14.7 

12.2 

9.8^4 

22 

7.6 
5.6 
3.9 
2.4 
1.3 

0.6 

0.3 
0.3 
0.7 
1.4 


4 
8 

II 

14 
16 

19 
21 

22 

24 
25 

25 
26 

25 


20 

17 

15 
II 

7 

3 
o 

4 

7 
10 


13 
14 


2.4 

3-7 

5.1 
6.6^5 

8.2  '^ 

9.7 
II. I 

12.3 

13.3 
14.0 

14.4 

14.5 
14.3 


14 
12 

10 

7 

4 

I 

2 


1. 192   -0.650 


7".705  22". 21 


0.00 
+0.4 


+0.04 
-0.2 


480 


APPAKENT  PLACES  OF  STARS,  1913, 


FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


Mean  Solar 
Date. 


Jan.    1.2 

II. 2 
21. 1 

Feb.  I  O.I 

20.I 

Mar.   2.0 

I2.0 
22.0 

31.9 

Apr.  10.9 
20.9 

30.9 
May  10.8 

20.8 

30.8 

June  9.8 

19.7 

29.7 

July    9.7 

19.6 
29.6 
Aug.  8.6 
18.6 
28.5 

Sept.  7.5 

17.5 

27-5 
Oct.    7.4 

17.4 

27.4 

Nov.  6.3 

16.3 

26.3 

Dec.    6.3 

16.2 
26.2 
36.2 


Seed,  Tan  (5 
Mean  Place 


2V  <^/  ^*^  ^ 


o  Cephei. 
Mag.  4.9 


Right 
Ascension. 


h 
23 


m 
14 


s 
60.13 

5969 

5929 
58.96 
58.70 


44 
40 

33 
26 

17 


8 

3 
14 


58.53 

58-45 
58.48 

58.62 

58.86  ^4 
34 

59.20 

59.63 
60.14 

60.71 
61.33 


61.98 
62.63 
63.27 
63.89 
64.47 


43 

57 
62 

65 


65 

64 
62 

58 
52 


64.99 

6544 

65.81 
66.10^9 

66.30  "^ 


45 
37 


66.42 
66.45 
66.39 
66.25 
66.03 


65.74 
65.40 

65.00 


12 

3 
6 

14 
22 

29 


34 
40 

^456  \l 

64.10  4^ 
47 

6363 
63.16^7 

62.70  ^ 


Declina- 
tion N. 


+6737 


// 


82.0 
80.7  ^3 


78.9 
76.7 
74.1 

71.3 
68.3 

65.3 
62.5 

59.9 

57.6 
55.8 

54.5 
53.7 
53.5 

53.9 
54.8 

56.3 

58.3 
60.7 

635 
66.7 

70.1 
73.7 

77-4 

81.2 
84.9 
88.5 
91.9 

95.1 

97.9 
100.3 

102.3 

103.7 
104.5 

104.7 
104.4 

103.5 


18 
22 
26 

28 


30 
30 
28 
26 

23 

18 
13 

8 


9 

15 
20 

24 
28 

32 

34 
36 

37 
38 

37 
36 

34 
32 
28 

24 
20 

14 
8 

2 

3 
9 


2.628 
62».863 


+2.431 
67".35 


-0.0 1 
+0.4 


-0.16 
-0.2 


r  Pegasi. 
Mag.  4.6 


Right 
Ascension. 


h 
23 


m 
16 


i8!86 

18.75 
18.66 

18.59 
18.55 


II 

9 

7 

4 
I 


2 

6 

10 


18.54 

18.56 

18.62 

18.72 

18.86  '^ 
18 

19.04 

19.26 

1952 
19.81 

20.12 


22 
26 
29 

31 
33 


20.45 
20.79 

21.13 
21.46 

21.78 

22.07 
22.33 

22.55 
22.73 

22.87 

22.97 
23.03 

23.05 
23.03 
22.98 

22.91 
22.82 
22.71 
22.59 
22.47 

22.35 
22.23 

22.12 


34 
34 
33 
32 
29 

26 
22 
18 

14 
10 

6 

2 
2 

5 
7 

9 
I 

2 

2 

2 

2 
I 


Declina- 
tion N. 


+23  15 


i> 


54.0 
52.9 

51.5 
50.0 

48.5 

47.0 

45.5 
44.2 

43-2 
42.5 

42.1 
42.1 

42.5 
43.2 

44.3 

45.8 
47.6 

49.7 
52.0 

54.4 

56.9 

59-5 
62.1 

64.6 

67.0 


II 
14 
15 
15 
15 

15 

«3 
10 

7 
4 

o 

4 

7 
II 

15 

18 
21 

23 
24 
25 

26 
26 

25 

24 
22 


20 
18 

15 


69.2 
71.2 
730 

74.5 

75.8  '^ 
10 

76.8 

77-5 

77.9 
78.0 

77'^ 


77-3 
76.5 
75.5 


8 
10 


1 .089      +0.430 

I9*.722     50". 17 


0.00         -0.03 
+0.4  -0.2 

\Ep\i  13\ 


h^  Aqnaril. 
Mag.  4.2 


Right 
Ascension. 


h 
23 

s 

23.75 
23.66 

23.59 
23.54 
23.52 

23.52 

23.55 
23.61 

23.71 
23.85 

24.03 
24.24 

24.49 
24.77 
25.07 


m 
18 


9 
7 

5 

2 

o 

3 
6 

10 

14 
18 

21 

25 
28 

30 
33 


34 


25.40 

25.74 
26.08  ^^ 

26.42  ^^ 
26.74 


32 
30 


27.04 

27.31 

27.55 

27.75 
27.90 

28.01 
28.08 
28.11 
28.10 
28.05 

27.98 
27.88 
27.77 
27.66 

27.54 

27.43 
27.32 
27.22 


27 

24 
20 

»5 
II 

7 

3 
I 

5 
7 

10 
II 
II 
12 
II 

II 
10 


Declina- 
tion S. 


4  Cassiopeije. 
Mag.  5.2 


-2034 


n 


42.9 
42.9 

42.7 
42.3 

41.6 

40.7 

39.6 
38.2 
36.6 
34.8 

32.9 
30.8 

28.6 

26.4 
24.1 

21.9 

9.8 

7.9 

6.2 

4.7 
3.5 

2.6 

2.0 

1.7 
1.7 

2.0 

2.5 
3.3 
4.2 

5-2 

6.3 

7.4 

8.4 
9.3 

20.0 

20.6 
21.0 

21. 1 


o 

2 

4 
7 
9 

II 

14 
16 

18 
19 

21 
22 

22 

23 
22 

21 

19 

17 

15 
12 

9 
6 

3 
o 

3 

5 
8 

9 
10 

II 

II 
10 

9 

7 
6 

4 
I 


Right 


1.068         -0.375 
24*.  149     32^.58 


0.00 
+0.4 


+0.02 
-0.2 


h      m 
23    20 


55.88 

55-55 

55.25 
55.00  ^5 

54.80 


33 
30 


20 


54.67 
54.61 

54.63 
54.74 
54.94 


13 

6 

2 

II 

30 

38 


Declina- 
tion N. 


-I-6148 
ft 

29.3  „ 

27.1 
24.6^5   , 

21.9  ] 
19.0'^  ] 
16. 1  ^^   ' 

13.4'^ 

11.0^* 


55.22 

55.57  ^^ 
55.99 

56.46 

56.98 


42 

47 
52 
54 


55 


57.52 
58.07 
58.61  54 

59.14^^ 

59.64  ^° 
45 

60.09 
60.48  39 
60.81  33 
61.08  ^7 
61.28  ^^ 


61.40 
61.45 

61.43 

61.34 
61.19 


12 

5 

2 

9 

15 
21 


25 
29 


60.98 
60.73 

60.44,, 
60.12  32 

59-78  34 

5942    , 
59.06  3^ 

58.72  *♦ 


21 


8.9 
7.2 

6.0 

5.3 
5.2 


17 
12 

7 
I 

4 

5-6 

6.6'^ 
8.1^5 

10.1^ 

12.6  ^5 

29 

18.6  3* 
22.0^ 

36.3  , 
39-8  f, 
43.1  •''' 
III  y" 

48.8 

52.9 ,3 

54.2  \ 

55.0  . 


29 


55.2 
54.8 

53.9 


4 
9 


2.1 16       +1.865 
57«.99i     i«".2i 


-OX)I 

+0.4 


-0.12 
-0.2 


APPARENT  PLACES  OF  STARS,  1913. 

FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


481 


Mean  Solar 
Date. 


t^Pegasl. 

Mag.  4.6 


Right 
Ascenskm. 


Jan.  1.2 
II. 2 
21. 1 

Feb.  10. 1 

20.1 

Mar.   2.0 

12.0 

22.0 

31.9 

Apr.  10.9 
20.9 

30.9 
May  10.8 

20.8 

30.8 

June  9.8 

19.7 

29.7 

July    9.7 

19.6 
29.6 
Aug.  8.6 
18.6 
28.5 

Sept.  7.5 

17.5 

27-5 
Oct.    7.4 

17.4 

27.4 

Nov.  6.3 

16.3 

26.3 

Dec.    6.3 

16.2 
26.2 
36.2 


h 

23 
s 
1.27 

1. 17 
1.08 
I.OI 
0.96 

0.94 
0.96 
1.02 
I. II 
1.24 

1.42 
1.64 
1.89 
2.18 
2.49 

2.82 
316 
350 
3.83 

4-15 

• 

4-44 
4.70 

4.93 
512 

5.27 

5.37 
5-43 
546 

5-45 
5-41 

5-34 
525 
514 
503 
4.91 

479 
4.67 

4.56 


m 
21 


10 

9 
7 

5 

2 

2 
6 

9 
13 
18 

22 

25 
29 

31 
33 

34 
34 
33 
32 
29 

26 

23 

19 

15 
10 

6 

3 

X 

4 

7 

9 
II 

II 

12 

12 

12 
II 


Declina- 
tion N. 


+2255 


n 


33-7 
32.6 

29.9 
28.4 

26.9 

25.5 
24.2 

23.2 

22.5 

22.1 
22.1 
22.5 
23.2 

24.3 

257 

27.5 
29.6 

31-9 
34-3 


II 
13 
14 
15 
15 

14 

X3 
10 

7 
4 

o 
4 

7 
II 

14 

18 
21 

23 
24 
25 


26 

25 
25. 


36.8 

39.4 
41.9 

46.8  ^^ 

22 

49.0 
51.0 
52.8 

54.3 
55.6 


20 
18 

13 
10 


56.6 

57.3 
57.7 
57.8 
57.6 

57.1 
56.4 
55.4 


7 

4 
I 

2 
5 

7 
10 


Sec  «,  Tan  6 
Mean  Place 


1.086       +0.423 
2".  105     29".78 


D  V  a,  D«  a  0.00         -0.03 

D^^,  D»^  +0.4  -0.2 

1913 31 


K  Plscium. 
Mag.  4.9 


Right 
Ascension. 


h 
23 


m 
22 


27.80 
27.72 
27.65 
27.60 

27.57 

27.57 

27.59 
27.65 

27.74 

27.87 

28.04 
28.24 
28.48 

28.75 
29.04 

29.35 
29.67 

29.99 

30.31 
30.62 

30.91 

31.39 
31.58 

31.73 

31.84 
31.90 

31.93 

31.93 
31.90 

31.84 

31.76 
31.67 

31.57 
31.47 

31.37 

31.27 
31.18 


8 

7 

5 

3 
o 

2 
6 

9 
13 
17 

20 

24 

27 
29 

31 

Z^ 
32 
32 
31 
29 

26 

22 

19 

X5 
II 

6 

3 
o 

3 
6 

8 

9 
10 

10 

10 

10 
9 


Declina- 
tion N. 


+    046 


n 


42.0 

41-3 
40.7 

40.1 

39.6 
39.3 

39-2 

39.3 
39.6 
40.1 

40.9 
42.0 

43.3 

44.9 
46.7 

48.6 
50.6 

52.7 
54.8 

56.9 

58.9 
60.7 

62.3 

63.7 
64.9 

65.9 
66.6 

67.1 

67.4 

67.5 

67.4 
67.1 
66.7 
66.2 
65.6 

65.0 
64.4 

63.7 


7 
6 

6 

5 
3 

I 
I 

3 

5 
8 

II 

X3 
16 

18 
19 

20 
21 
21 
21 
20 

18 
16 

14 
12 

10 

7 

5 

3 
I 

I 

3 

4 

5 
6 

6 

6 

7 


1. 000       +0.014 
28».358     45"-32 


0.00  0.00 

+0.4  -0.2 

lEph  13I 


0  PUclnin. 
Mag.  4.4 


Right 
Ascension. 


h        m 
23     23 


s 
32.64 
32.55 
32.48 

32.43 
32.40 

32.40 

32.42 

32.47 
32.56 
32.69 


9 

7 

5 

3 
o 


5 

9 

13 

17 


20 

24 
27 


32.86 

3306 

33.30 

33-57  ,„ 

33.86  ^9 

31 

34.17 
34.49 
34.81 

35.13 
35.44 


32 

32 

32 

31 
29 


35.73 

35-99 
36.21 

36.39 
36.54 

36.65 
36.72 
36.75 
36.75 
36.72 

36.66 
36.58 
36.49 

36.39 
36.29 

36.19 
36.09 

36.00 


26 
22 
18 

15 
II 

7 
3 
o 

3 
6 

8 

9 
10 

10 

10 

10 


Declina- 
tion N. 


+  5  53 


ft 


62.2 
61.4 
60.6 
59.8 
59.1 

58.5 
58.0 

57.7 

57.7 
58.0 

58.6 

59-4 
60.5 

61.9 
63.5 

65.3 

67.3 
69.4 

71.6 
73.8 

75.9 

77.9 

79.7 
81.4 

82.9 

84.2 
85.2 
86.0 
86.6 
86.9 

87.0 
87.0 
86.8 
86.4 

85.9 

85.3 
84.6 

83.9 


8 
8 
8 

7 
6 

5 

3 
o 

3 
6 

8 
II 

14 
16 

18 
20 

21 
22 
22 
21 

20 
18 

17 
15 
13 

10 

8 
6 

3 
I 

o 
2 

4 

5 
6 

7 
7 


1.005       +0.103 
33V250     63".73 


0.00 
+0.4 


-0.0 1 
-0.2 


70  Pegasl. 

Mag.  4.7 


Right 
Ascension. 


h       m 
23     24 


8 
44.54 
44.45 

44-37 

44.31 
44.28 

44.27 
44.29 
44.34 
44-43 
44.55 

44.72 
44.93 
45-17 
45-44 
45.74 

46.05 

46.37 
46.70 

47.02 
47.33 

47.62 

47.88 

48.11 

48.30 

48.45 

48.56 
48.63 
48.66 

48.65 
48.62 

48.56 
48.48 

48.39 
48.29 

48.18 

48.07 

47.97 
47.88 


9 

8 

6 

3 
I 


5 

9 
12 

17 

21 

24 
27 
30 
31 

32 
33 
32 

31 
29 

26 

23 

19 

15 
II 

7 
3 
I 

3 
6 

8 

9 
10 

II 

II 

10 


Declina- 
tion N. 


+  12  16 


It 


50.4 

49.4 
48.4 

47.4 
46.4 

45.4 
44.6 
44.0 

43-6 
43.4 

43.6 
44.1 

44.9 
46.1 

47.6 


10 
10 
10 
10 
10 

8 
6 

4 

2 

2 

5 
8 

12 

X5 
17 


49.3 
51.2 

53.3 
55.5 ,, 

57.8  3 


19 
21 

22 


60.1 
62.3 

64.4 
66.4 

68.2 

69.8 
71.2 
72.4 

73.4 
74.1 

74.6 
74.8 

74.8 
74.6 
74.2 

7Z'7 
73.0 
72.1 


23 

22 
21 
20 
18 
16 

12 
10 

7 
5 

2 
o 

2 

4 

5 

7 
9 


1.023    -K).2l8 

45».2io  49".72 


0.00 
+0.4 


-0.0 1 
-0.2 


482   .      APPARENT  PLACES  OP  STARS,  1913. 


FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


Mean  Solar 
Date. 


Jan.    1.2 

II. 2 
21. 1 

31.1 
Feb.  I  O.I 

20.I 

Mar.   2.0 

I2.0 
22.0 

Apr.    I  .o 

10.9 
20.9 

30.9 
May  10.8 

20.8 

30.8 

June  9.8 

19.7 

29.7 

July    9.7 

19.7 
29.6 
Aug.  8.6 
18.6 
28.5 

Sept.  7.5 

17.5 

27.5 
Oct.    7.4 

174 

27.4 

Nov.  6.4 

16.3 

26.3 

Dec.    6.3 

16.2 
26.2 
36.2 


Sec  <5,  Tan  8 
Mean  Place 


D'^a,  Dwa 


/3  Sculptoris. 
Mag.  4.5 


Right 
Ascension. 


h 
23 


m 
28 


8*36 
8.24 
8.13 
8.05 
8.00 


12 
II 

8 

5 

2 


I 

5 
10 


7.98 

7.99 
8.04 

8.14 

8.28  '4 
18 

8.46 

8.69 

8.96 

9.27 

9.61 


23 
27 
31 
34 
36 


19.97 

20.35 
20.73 
21. II 
21.48 

21.83 
22.15 
22.43 
22.67 


38 
38 
38 

37 
35 

32 
28 

24 


22,86  '9 
13 
22.99 

23.07 

23.10 

23.09 

23.03 


22.93 
22.81 
22.67 
22.51 

22.34 

22.18 
22.03 
21.89 


8 

3 
I 

6 

10 

12 

14 
16 

17 
16 

15 
14 


Declina- 
tion S. 


-38  17 


n 


73-9 

73-4 

72.5 
71.2 

69.6 

67.7 
65.6 
63.2 
60.7 
58.0 

55-2 

52.4 
49.6 

46.9 
44-4 


5 

9 

13 
16 

19 

21 

24 

25 

27 
28 

28 
28 

27 
25 
23 


21 
18 


42.1 
40.0 
38.2 

36.8  !^ 
35.7 


II 

7 


35.0 

34-8 
35.0 
35.6 
36.6 

37-9 

39.4 
41. 1 

42.9 
44-7 

46.5 
48.1 

49.5 
50.6 

514 

51-9 
52.0 

51.7 


2 
2 

6 
o 

3 

5 

7 
8 

8 

8 

6 

4 
I 

8 
5 

I 

3 


1.274       -0.790 
I8V557     58".85 


0.00 
+0.4 


+0.05 

-O.I 


72Pecasi  (mean). 
Mag.  5.2 


Right 
Ascension. 


h       m 
23     29 

s 

37.13 
37.00 

36.89 

36.80 

36.73 


36.70 
36.70 

36.74 
36.82 

36.95 

37.13 

37.35 
37.61 

37.91 
38.23 

38.57 
38.93 
39.29 
39-64 

39-97 


13 
II 

9 

7 
3 


4 
8 

13 
18 

22 
26 
30 
32 
34 

36 
36 
35 
33 
31 


28 


40.28 

40.56 
40.80  ^^ 
41.00 
41.16 


20 
16 
12 


41.28 

41-35 
41-38 

41.37 
41-33 


7 

3 
I 

4 
7 


9 
II 

13 


41.26 
41.17 
41.06 

40.93  ^. 

40.80  ^^ 

14 

40.66 
40.52 

40.39 


14 
13 


Declina« 
tion  N. 


+3050 


/r 


49-3 
48.1 

46.7 
45.1 
43.4 

41.6 
39.8 
38.1 
36.6 

35-4 

34.6 
34-2 
34-1 
34-5 
35-3 


12 

14 
16 

17 
18 

18 

17 

15 
12 

8 

4 
I 

4 
8 

12 


36.5 
38.1 
40.1 

42.3 
44.8^5 


16 
20 
22 


A.  Andromedse. 
Mag.  4.0 


Right 
Ascension. 


47.4 
50.1 

52.9 

55-6 
58.3 

60.9 

63-3 

65.5 

67-5 
69.2 

70.6 
71.7 

72.5 
72.9 

73-0 

72.7 
72.0 

71.0 


26 

27 
28 

27 

27 
26 

24 
22 

20 

17 
14 

II 

8 

4 
I 

3 

7 
10 


1. 165        +0.597 
38».045     42^.42 


0.00         -0.04 
+0.4  -0.1 


h 
23 


m 

33 


6^87 
6.68  '9 

6.51  '' 

6.36 

6.25 


15 
II 

7 


6.18 
6.15 
6.18 
6.26 
6.40 


3 

3 
8 

14 
20 


25 
30 
34 


6.60 
6.85 

7.15 

40 

8.27 

8.68  4' 
42 


9.10 

9.50 
9.88 


40 
38 
36 

32 
28 

23 
18 

13 

8 

2 
2 
6 

9 

21.31 

21.18  '^ 

21.02  ' 

20.84  '^ 

20.65  '^ 
20 

20.45 

20 
20.25 

20.06  '9 


20.24 
20.56 
20.84 
21.07 
21.25 

21.38 
21.46 
21.48 
21.46 
21.40 


Declina- 
tion N. 


+45  59 


// 


23.6 
22.4 
20.8 
18.9 
16.7 

14.4 
12.0 

9.7 
7-5 
5.5 

3.9 
2.7 

2.0 

1.8 

2.1 

2.8 
4.0 

5-7 
7.8 

10.2 


13 
16 

22 
23 

24 

23 
22 

20 

16 

12 

7 

2 

3 

7 

12 

17 
21 

24 

27 
12.9 

15.8  '^ 

18.9  ^' 
22.1  ^^ 

25-3  'I 

32 
28.5 
31.6  3' 

34.5    '^ 
37.2 

39-7 


27 

25 
21 


41.8 
43.6 
45.0 
45.9 
46.3 

46.3 
45.8 

44.9 


18 

14 

9 

4 
o 

5 
9 


I  Aadiomete. 
Mag.  4.3 


Right 
Aflcensioa. 


h       m 

23   33 


Decfiaa* 
tionK. 


+4247 


17 
16 

13 
ID 


S 
50.78 

50.61 

50.45 
50.32 
50.22 

7 

50.15  , 

50.13     . 

50.16  I 

50.24 

50.37  *^ 
19 

50.56 
50.80  ^^ 
51.09 

51.42 
51.78 


29 

33 
36 
38 


1-439 
i8«.ii6 


+1.035 

I2".25 


0.00 
+0,4 


.07 


-O.I 


52.16 

52.56 
52.96 

53.35 
53.72 

54.06 

54.37 

54.64 
54.86 

55.04 

55.17 
55.25 

55.28 

55.26 
55.;2i 


40 
40 

39 
37 
34 

31 

27 
22 

18 
13 

8 

3 

2 

5 
9 


12 


55.12 
55.00 
54.86  ]i 
54.70 


54.53 


16 

17 
18 


54.35  ,^ 

54.16*9 
53.98 


18 


It 


21.4 
20.2 
18.7*2 


16.9 
14.8 

12.6 

10.3 

8.1 

6.1 

4.3 

2.8 
1.8 
1.2 
i.i 

1.5 


il 

2t 
32 


2] 

30 
It 

15 


10 

6 
I 

4 
S 


^'^  21 

12.6 

18.6^' 

21.7^' 
248  ^' 

27.9 
30.9^ 

337 
36.2 

3«-5  :^ 

405 ,. 
42.2  '^ 


43-5 
44-3 
44.7 

44.6 
44.1 

43-2 


^ 


1.363      +0.9:6 
5i*.928    io".90 


0.00 
404 


-0.06 
-0.1 
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MetaSolar 
Date. 


Jan.     1 .2 

1 1. 2 
21. 1 

Feb.  I  O.I 

20.I 

Mar.   2.0 

I2.0 
22. o 

Apr.    I  .o 

10.9 
20.9 

30.9 
May  10.8 

20.8 

30.8 

June  9.8 

19.7 

29.7 

July   9.7 

19.7 

29.6 

Aug.  8.6 

18.6 

28.5 

Sept.  7.5 

17.5 

27.5 
Oct.    7.4 

27.4 

Nov.  6.4 

16.3 

26.3 

Dec.    6.3 

16.2 
26.2 
36.2 


2  Pitelnm. 

Mag.  4.3 


Right 
Ascension. 


h       m 

23   35 


8 
27.96 
27.87 
27.79 

27-73 
27.69 

27.67 
27.68 

27.73 
27.81 

27.93 


9 
8 

6 

4 

2 


Declina- 
tion N. 


+  59 


n 


I 


5 
8 

12 

x6 

28.09 

28.28  '9 

28.51  ^^ 
28,77  '^ 

20.06  ^^ 

31 

29.37 

29.69 

30.01 

30.33 

30.64 


32 
32 
32 

31 
29 


Sec  ^,  Tan  d 
Mean  Place 


30.93 
31.20 

31.44 

31.64 
31.80 

31.92 
32.00 
32.04 

32.05 
32.03 

31.99 
31.92 

31.84 
31.75 
31.65 

31.54 
31.44 
31-35 


27 

24 
20 

16 

12 

8 

4 
I 

2 
4 

7 
8 

9 
10 

II 

10 
9 


5.5 
4.7 
3.9 
3.2 
2.5 

1.9 

1-5 

1.3 

1.3 
1.6 

2.2 

3-1 
4.2 
5.6 

7.2 

19.0 
21.0 

23-1 
25.2 

27.3 

29.4 

31.4 
33.2 

34.9 
36.3 

37-5 
38.5 
39.2 

39-7 
40.0 

40.1 
40.0 

39.8 
39.4 
38.9 

38.3 
37.6 

36.9 


8 
8 

7 

7 
6 

4 

2 

o 

3 
6 

9 
1 1 

14 
16 

18 

20 
21 
21 
21 
21 

20 

18 

»7 

14 
12 

10 

7 

5 

3 
I 

I 

2 

4 

5 
6 

7 

7 


1.004 
28".488 


+0.090 
i6".79 


0.00 
+0.4 


-0.0 1 
-0.1 


y  Cephei. 

Mag.  3.4 


Right 
Ascension. 


h       m 

23   35 


41.85 
40.99 

40.19 

39.49 
38.91 

38.47 
38.20 

38.11 
38.21 

38.49 

38.95 

39.57 

40.33 
41.20 

42.16 


86 
80 
70 

58 
44 

27 

9 
10 

28 

46 

62 

76 

87 
96 

102 


Declina- 
tion N. 


^77    8 


// 


104 


43.18 
44.22 

45.26  >°4 

46.27  '^^ 
47.22 


48.09 
48.86 

49.51 
50.04 

50.43 

50.67 

50.77 
50.72 

50.53 
50.20 

49.75 
49.18 

48.50 

47.73 
46.90 

46.03 

45.14 
44.26 


95 

87 

77 
65 
53 
39 
24 

10 

5I 
191 

33 1 

45 

57 
68 

77 
83 
87 

89 
88 


65.7 
64.8 

63.4 
61.5 

59.1 

I 

;  56.3 

I  53.3 

150.3 

47.3 

44.4 

41.8 

39-6 

37.8 

36.5 
35.8 

35.7 

•36.1 

37-1 

38.7 
40.8 

43.3 
46.2 

49-5 
53.0 

56.7 

60.5 
64.4 
68.2 
71.9 

75.4 

78.6 
81.5 
83.9 
85.9 
87.3 

88.1 
88.2 

87.7 


9 

14 

19 

24 
28 

30 
30 
30 
29 
26 

22 
18 

13 

7 
I 

4 
10 

16 

21 

25 

29 
33 
35 
37 
38 

39 
38 

37 
35 
32 

29 

24 
20 

8 


4-497       +4.384 
46».i03     48".46 


-o.oi         -0.29 
+0.4  -o.  I 

IBph  x3i 


K  Andromedae. 

Mag.  4.3 


Right 
Ascension. 


h 

23 

s 

5-99 
5.81 

565 

5.51 
540 


5-33 
5.30 
5.32 
5.40 
5.54 


m 
36 


18 
16 

14 
II 

7 

3 
2 

8 

14 
19 


24 


5-73 

5-97  ,^ 
6.26  '9 

6.59  ^^ 
6.95 


36 

39 


Declina- 
tion N. 


12 
15 


+43  50 

78.4 

77.2 

75.7 
'^  '  18 

73.9 

71.8" 

23 

69.5  ^, 
67.2  ^3 

/;l  ^  22 
65.0 

62.9 

61. 1 


21 
18 

15 


7.34 

7.74 
8.14 

8.54 
8.92 

9.27 

9-59 
9.86 

0.09 

0.27 

0.40 
0.48 
0.51 
0.50 

0.45 

0.36 
0.24 
o.io 

9.94 
9.76 

9-57 
9.38 
9.20 


40 
40 
40 
38 
35 

32 
27 

23 
18 

13 

8 

3 
I 

5 
9 

12 

14 
16 

18 
19 

19 
18 


59.6 

58.5 
57.8 
57.6 
57-9 


II 

7 

2 

3 
8 

58.7 
60.0  ^^ 
61.7^7 

63.8^' 

66.2  ^4 
27 

68.9 
71.8^9 

74.9^^ 
78.0  3' 

81.2  3^ 
31 

26 


90.1 

92.7 
95-1 

97.2 

98.9 
100.2 

lOI.I 

101.6 
101.6 

lOI.I 

100.2 


24 
21 

17 

J3 

9 

5 
o 

5 
9 


1.387       +0.961 
7M44     67^.48 


Cit'  Aqnaril. 
Mag.  4.6 


Right 
Ascension. 


0.00    -0.06 
+0.4      -O.I 


b 

23 

s 

2.37 
2.27 

2.19 

2.13 
2.09 

2.07 
2.08 
2.13 
2.21 

2.33 

2.48 
2.67 
2.90 
3.16 

3.45 

3.76 
4.09 
4.42 

4.75 
5.07 


m 

38 


10 
8 
6 

4 

2 

I 

5 
8 

12 
15 

19 

23 
26 

29 

31 

33 
33 
33 
32 
30 


28 

25 
21 


5-37 
5.65 
590 
6. 1 1 

6.28  ^7 

13 

6.41 

6.49 

6.54 

6.55 
6.52 


6.47 
6.40 

6.31 

6.21 

6.10 

5.99 
5.89 
5.79 


7 

9 
10 

II 

II 

10 
10 


Declina- 
tion S. 


-15      I 


// 


41.4 
41.6 

41.7 
41.6 

41.2 

40.6 
39.8 
38.8 

37.5 
36.0 

34.3 
32.4 
30.4 
28.3 
26.1 


a 

z 
I 

4 
6 

8 
10 
13 
15 
17 

19 

20 

21 
22 
22 


22 
21 

19 


239 
21.7 

9.6 

77 
6.0 '7 

15 

4.5 
3.2 
2.2 

1.6 
1-3 


13 
10 

6 

3 
I 


1.2 
1.4 

1.9 
2.6 

3-4 

4.3 
5.2 
6.1 

7.0 
7.8 

8.5 
9.0 

9.4 


2 

5 

7 
8 

9 

9 

9 

9 
8 

7 

5 

4 


1.035       -0.268 
12V692    33".33 


0.00 


+0.02 
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APPARENT  PLACES  OF  STARS,  1913, 


FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


i^  Aquaril. 

^  Andromedse. 

41  H.  Cephei. 

^  Scolptoiis. 

Mean  Solar 

Mag.  5.3 

Mag.  5.1 

Mag.  5.0 

Mag.  4.6 

Date. 

Right 

Declina- 

Right 

Declina- 

Right 

Declina- 

Right 

Decima- 

Ascension. 

tion  S. 

Ascension. 

tion  N. 

Ascension. 

tion  N. 

Ascension. 

tion  S. 

h        m 

0      / 

h       m 

0      / 

h       m 

0      / 

h       m 

0     / 

23    39 

-1845 

23     41 

+4556 

23   43 

+67  19 

23  44 

-2836 

Jan.    1.2 

4i'i5    ^ 

45.0     ^ 

8 

41-94  ,„ 

=^5-5  „ 

^^"^7  .^ 

40.3 

23^56 

5A.4    . 

II. 2 

41.06    I 
40.98    * 

45.1 

4^-75  ^ 
4^-57  \l 
41-41  „ 

24.4 

41.82  45 

A  ^ 

39-4    ' 

*3-45    ! 

54.3    . 

21.2 

45.0     ' 

22.0    *^ 

21.1   '8 

41.40^ 

38.0  '4 

23-35  '« 
2327    ° 

53.9 : 

31. 1 

40.91    I 

44.7     I 

41.03  t 

36.1  '9 

53.2 ,; 

Feb.  I  O.I 

40.86    5 

44.1      t 

12 

41.29   I 

19.0  " 

40.72  3' 

33.8  ^3 

23.21    ^ 

II 

52.1 

2 

8 

8 

23 

23 

27 

3 

14 

20.I 

40.84 

43-3  ,„ 

41.21 

>6.7  ,, 

40.49  ,  . 

31-1  , 

23.18 

5°-7  ,6 
47-3  ° 

Mar.   2.0 

*°-^5  ! 

42.3    ° 

41-17  ; 

H.3    4 

40.35     I 

28.2  ^9 

23.18    I 

I2.0 

40.89  i 
40.97 ,: 

41. 1  '* 

41.19  , 

12.0  '3 

40.31     I 

'5-3  '' 

23.22         * 

22.0 

39.6    5 

41.26  7 

9.8" 

40.38    ^ 

22.4  *9 

23.29     7 

20 

45-3 ,, 

Apr.    i.o 

12 

41.09 ,, 

37.9  '^ 

19 

41.39  ,J 

7-9;^ 

4-55 11 

19-7  '' 
24 

II 
23.40  ^, 

43-' :; 

10.9 

41.25 

36.0    _ 

4'-58  ,, 

6-3    , 

40.83  „ 

17-3 

2356 

40-7  „ 

20.9 

41-44  ' 

^-   ^   21 
33.9   ^, 

41.82  ^4 

5-»    I 

41.21 38 

'5-3  'I 

23.76  '^ 

38-=' 

30.9 

41.67 11 

4' -93  It 

22 

31.7  ^j 

42.11  ^9 

4-3 

41.67  J' 

13-7  •'^ 

23.99  ^^ 

35-^ 
33-0  \ 

May  10.9 

29.5  " 

42.44  3^ 

4.0    3 

42.20  ^-^ 

12.6  " 

24.26  ^7 

20.8 

42.22       ^ 

27-2  J 

42.81  37 

4.2    ' 

42.79  5' 

12.1    5 

24.56  3^ 

30.5 

31 

32 

40 

7 

63 

0 

33 

24 

30.8 

4253    ,, 

250 

43.21  ^^ 

4-9  „ 

43.42 

'2-1    , 

24.89 

28.1 

June  9.8 
19.7 

42.86    3^ 
43.20   ^^ 

22.8  " 
20.7  " 

44.03  ^; 

6.0" 
7.6 '« 

44-07  2 

44-72  J5 

12.7  * 

13.8  " 

25.24  ^5 
25.59  ^^ 

^5-9;: 
23-9 ,. 

29.7 

43.53    tt 

18.8  '9 

17.2  "* 
14 

44.44  :^ 

9-6  ^ 

45.36  «4 

'5-5  11 

25.94  „ 

22.2  '' 

July   9.7 

43.86   33 
31 

44.83  f. 

12.0  '4 
27 

^^•97  % 

^7-^ :; 

26.20  35 
33 

20.7    ^ 

'     11 

19.7 

44-^7  ,9 

15-8  ,, 

45.19  „ 

H.7  , 

46.53 

20.2 

26.62 

19.6       ^ 

29.6 

28 
44.45  ,^ 

14.7  " 
13.9     * 

4552 1^ 

17.6  ^,^ 

47-04  ,, 

23.2  30 

26.92  3° 

18.9 ; 

Aug.   8.6 

44.70  ,^ 

45.81  ^9 

20.7  3' 

47-48  4^ 

^^•4  ^^ 

27.19  ^^ 

18.6  ^ 

18.6 

44.91 
45  09  ^, 

13.4     , 

46.05  '4 

23.8  11 

47.84  ^J 
48.12  ll 

29.8  34 
33-4  „ 

27.42  ,3 

18.6 " 

28.6 

13.3     , 

46.24  9 

27.0  3^ 

27.61   '9 

19.0  * 

13 

2 

14 

3» 

20 

37 

14 

< 

Sept.  7.5 

45.22 

13.5    .  46.38  _ 

30-2 

48.32     ,^ 

37-'  „ 

27.75  ,^ 

'9-7  ,0 

17.5 

45.31    ^ 

13.9  t 

46.47  ; 

33-3  f„ 

48.43     " 

40.8  37 

27.85  '^ 

20.7 ' 

27.5 

45.36    ^ 

46.51  ^ 

36.2  11 

48.45         ' 
48.39     ,t 

44-5  t^ 

27.90    3 

12 

21.9 ,, 

Oct.    7.4 

45.37    ^ 

'5-4 ,; 

46.51  ° 

38.9  n 

48.0  35 

27.91      • 

23-3 

17.4 

45-35    g 

16.4  "* 

10 

46.46  I 

41.4  '5 
22 

48.26  '3 
21 

5'-3  li 
30 

27.88     3 

248  " 

27.4 

4529    « 
45.21    « 

'7-4  „ 

46.38 ,, 

43-6    . 
45-4  It 

48.05     . 

54-3  „ 

27.82 

26.3 ,, 

Nov.  6.4 

18.5 

46.26  y 

47.77 1: 

57-0  11 

27.73    ^ 

27.7  1 

16.3 
26.3 

45.12    9 
II 

4501 

19.6  " 
20.6  '° 

21.4  ! 

46.11  '5 

45-94 1^ 

45-76    » 

46.9  '^ 
47-9  '^ 
48.5    ^ 

47.44  ^^ 
47.06  38 

59.2 
60.9    7 

27.62  " 
27.50  " 

29.0 :: 
30.2  „ 

Dec.    6.3 

4490 ,, 

46.64  ^^ 

62.1  " 

27.37  ^ 

3'-' 

1 1 

7 

19 

I 

45 

7 

13 

7 

16.3 

44-79  , , 

22.1 

45-57  ,„ 

48.6 

4^-^9  ^. 

62.8 

27.24 

31.8  , 

26.2 

44.68    ' 

22.6    ^ 

45-37  1° 

48.2       ^ 

45-73  It 

62.9     ' 

27.11   "3 

32.2  \ 

36.2 

44.58  '° 

22.9     3 

45-17  '° 

47.3       ^ 

45.28  43 

62.3    ^ 

26.99  " 

32.3 

Sec  d,  Tan  S 

1.056            -0.340 

1.438            +1.033 

2.594      +2.394 

1. 139       -0.545 

Mean  Place 

4i*.439     35".77 

43».ii2     13^.69 

44'.573     23".95 

23».7a9   4a".35 

D'^a,  D«a 

0.00         +0.02 

0.00         -0.07 

0.00         -0.16 

0.00        40.04 

D,^S,Du,d   1      H).4           -0.1       1 

+0.4           -0.1 

+0.4           -0.1 

40w4              "0-' 

lUph  ii\ 

APPARENT  PLACES  OF  STARS,  1913, 
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FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


Uetn  Solar 
Date. 


Jan.     1.2 

II.2 
21.2 

31.1 
Feb.  I  O.I 

20.I 

Mar.   2.0 

I2.0 
22.0 

Apr.    i.o 

10.9 
20.9 

30.9 
May  10.9 

20.8 

30.8 

June  9.8 

19.7 

29.7 

July   9.7 

19.7 
29.6 
Aug.  8.6 
18.6 
28.6 

Sept.  7.5 

17.5 

27.5 

Oct.    7.4 

17.4 

27.4 

Nov.  6.4 

16.3 

26.3 

Dec.   6.3 

16.3 
26.2 
36.2 


Sec  5,  Tan  5 
Meao  Place 


D>a,D«a 


Y^  Octantifl. 

Mag.  5.1 


Ri«ht 


h 

23 


m 
46 


141 


8 
63.75 

61.08"^ 
60.00  '°* 

59.13 

58.48 
58.07 

57.91 
58.01 

58.36 


87 
65 

41 
16 

10 

35 
59 


82 


58.95 

60.81  *°^ 
62.05  '^^ 

63.46  '^' 

154 

65.00 
66.64  '^^ 

68.35^7' 
70.08  *73 

71.78  '7<> 


73.40 
74.90 
76.23 

77.35 
78.22 

78.82 
79.12 
79.11 
78.79 
78.17 


162 

150 

133 
112 

87 
60 

30 
I 

32 
62 

89 


113 
132 
146 


77.28 

76.15 
74.83 

71.82  '55 
159 

68.67  ^ 

67.18  '49 


Declina- 
tion S. 


—  82  29 


tt 


89.5 

85.4 
82.6 

79.4 

75.9 
72.2 

68.3 

64.4 
60.5 


18 

23 
28 

32 

35 

37 
39 
39 
39 
38 


36 


56.7 

53.1 
49.8  ^^ 

46.8  ^^ 

44.2 


26 
22 


42.0 

40.3 
39.2 
38.6 
38.6 

39.2 

40.3 
41.9 

44.0 
46.5 

49.2 

52.1 

55-1 
58.1 
60.9 

634 
65.6 

67.3 
68.4 

68.9 

68.8 
68.0 
66.6 


17 
II 

6 
o 
6 

II 
16 
21 

25 
27 

29 
30 
30 
28 

25 

22 

17 
II 

5 
I 

8 
14 


7663   -7.597 
6i\96i  68".43 


+0.01 
40.4 


+0.51 
-0.1 


0  Pegasl. 

Mag.  5.2 


Right 
Ascension. 


h 

23 

s 

2.97 
2.87 

2.77 
2.69 

2.63 

2.59 
2.58 
2.61 
2.67 

2.77 

2.92 

3.II 
3.34 
3.61 

3.90 
4.21 

4-54 
4.88 

5.21 

5-53 

5.84 
6.12 

6.37 
6.58 

6.75 

6.88 
6.97 

703 

705 
7.04 

7.00 
6.94 
6^86 
6.76 
6.65 

6.54 

6.43 
6.32 


m 

48 

10 

lo 

8 

6 

4 

I 

3 

6 

10 

X5 

19 
23 
27 
29 
31 

33 
34 
33 
32 
31 

28 

25 
21 

17 
13 

9 
6 

2 

I 

4 

6 

8 

10 

II 

II 

II 
II 


Declina- 
tion N. 


+1838 


// 


17.3 
16.4 

15.3 
I4.I 

12.9 

II.7 

10.6 

9.6 

8.8 
8.3 

8.1 
8.2 

9.5 
10.6 

12.0 

13.7 

15.7 
17.9 

20.2 

22.5 
24.9 
27.2 

295 
31.6 

33-6 
35-4 

36.9 
38.2 

39.3 

40.2 
40.8 
41. 1 
41.2 
41.0 

40.6 
40.0 
39-2 


9 
II 

12 

12 

12 

II 
10 

8 

5 

2 

I 

5 
8 

II 
14 

17 
20 

22 

23 
23 

24 

23 

23 
21 

20 

18 

15 

13 
II 

9 

6 

3 
I 

2 
4 

6 
8 


1.055        +0.337 
3V588     I3".48 


0.00         -0.02 
40.4  -o.  I 

lEph  131 


p  Cassiopeise. 
Mag.  4.8 


Right 
Ascension. 


I 


h       m 

23   49 


8 
60.27 

59-99 
59.72 
59.48 
59.29 

59.15 
59.07 

59.05 
59.10 

59.23 


28 

27 
24 
19 
14 

8 

2 

5 
13 

31 


59.44   .g 
59.72 
60.06^4 
60.46  4° 
60.90  ^^ 

47 

61.86^9 

62.36  5° 
62.85  49 

63.32  ^"^ 
44 

63.76 
64.16  4<^ 
64.51  ^5 
64.81 
6505 


30 
24 
17 


65.22 

65.33 
65.38 

65.37 
65.31 

65.19 
65.03 

64.83 
64.60 

64.34 

64.06 

63.77 
63.49 


II 

5 
I 

6 

12 

16 
20 

26 
28 

29 
28 


Declina- 
tion N. 


+57    o 


It 


9 
14 


70.2 

69.3 

^7-9  ,^ 
66.0  '9 

63.8  " 


61.3 

58.7 
56.0 

53.4 
51.0 

48.9 
47.2 
45.9 
45.1 
44.8 

45.1 
45.9 
47.2 
49.0 
51.2 


25 

26 

27 
26 

24 
21 

17 

13 
8 

3 
3 

8 

13 
18 

22 

26 


29 


53.8 

56.7 
59.8  ^' 
63.1  ^^ 
66.6  35 
35 
70.1 

73.5  ^^ 
76.8  33 
80.0  32 

83.0  30 
27 

85.7 

88.0  ^3 

^^  ^  20 
90.0 

91.5 
92.5 


15 
10 

4 


92.9 
92.8 
92.2 


I 
6 


1.837 
6I-.785 


+X-54I 
55"-37 


0.00 
+0.4 


-o.io 
0.0 


Groombridge  4163. 
Mag.  6.6 


Right 
Ascension. 


h       m 
23     50 


31.83 

31.15 

30.51 

29.94 
29.46 

29.09 

28.84 

28.74 
28.78 

28.98 

29.32 
29.79 
30.38 
31.07 
31.85 

32.68 

33.54 

34.41 
35.26 

36.07 

36.83 

37.51 
38.10 

38.59 
38.97 

3924 
39.40 

39.44 
39.36 

39-17 

38.87 

38.47 

37.99 

37.43 
36.81 

36.15 
35.47 
34.79 


68 

64 

57 
48 

37 

25 
10 

4 
20 

34 

47 
59 
69 

78 
83 

86 

87 

85 
81 

76 

68 

59 
49 
38 

27 

16 

4 
8 

19 
30 

40 

48 

56 
62 

66 

68 
68 


Declina- 
tion N. 


+73  55 


/# 


51.8 

51.1  ' 
49.8  \\ 
48.0 

45.8 


18 
22 
26 


43-2 
40.3 
37.3 
34.3 
31.4 

28.8 
26.5 
24.7 

23-4 
22.6 

22.3 
22.6 

23.5 
25-0 
26.9 

293 
32.1 

35-3 
38.7 
42.3 

46.1 

49-9 

53-7 

57.4 
60.9 

64.1 
67.0 

69.5 
71.5 
73.0 

73.9 
74.2 

73.9 


29 
30 
30 

29 
26 

23 
18 

13 
8 

3 

3 

9 

15 

19 

24 

28 
32 

34 
36 
38 

38 
38 
37 
35 
32 

29 

25 
20 

15 
9 

3 
3 


3.612   +3.471 
34'-945  34".  13 


0.00 


-0.23 
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APPARENT  PLACES  OP  STARS,  1913. 

FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


Mean  Solar 
Date. 


Jan.     1.2 

II. 2 
21.2 

31. 1 
Feb.  lo.i 

20.I 

Mar.   2.1 

I2.0 
22.0 

Apr.    I  .o 

10.9 
20.9 

30.9 
May  10.9 

20.8 

30.8 

June  9.8 

19.8 

29.7 

July    9.7 

19.7 
29.6 
Aug.  8.6 
18.6 
28.6 

Sept.  7.5 

17.5 

27-5 
Oct.    7.5 

17-4 

27.4 

Nov.  6.4 

16.3 

26.3 

Dec.    6.3 

16.3 
26.2 
36.2 


CO  Piscimn. 
Mag.  4.0 


Right 
Ascension. 


h       m 

23    54 


Sec^.Tan* 
Mean  Place 


8 

50.15 
50.05 

49.96 

49.89 

49.83 

40.80 

49.79 
49.81 

49.87 

49-97 

50.11 
50.28 

50.50 

50.75 
51.03 

51.33 
51.65 

51.97 
52.29 

52.61 

52.91 
53.19 
53.44 
53.65 
53.83 

53.97 

54.07 

54.13 
54.16 

54.16 

54.13 
54.08 

54.01 

53.92 

53.83 

53.73 
53.63 
53.53 


10 

9 

7 
6 

3 

I 

2 

6 

10 

14 

17 
22 

25 
28 

30 

32 
32 
32 
32 
30 

28 

25 
21 

18 
14 

10 
6 

3 
o 

3 

5 

7 

9 

9 
10 

10 
10 


Declina- 
tion N. 


+    6  22 


// 


540 
53.3 
52.5 
51.8 

51. 1 

50.5 
50.1 
49.8 
49.8 
50.0 

50.5 
51.3 
52.3 
53.6 
55.2 

57.0 

58.9 
60.9 

63.0 

65.2 

67.3 

69.3 
71.2 

72.9 
74.4 

75.7 
76.8 

77.6 

78.2 

78.6 

78.8 
78.8 
78.6 

78.3 
77.9 

77.3 
76.6 

75.9 


7 
8 

7 

7 
6 

4 

3 
o 

2 
5 

8 
10 

13 
16 

18 

19 
20 

21 

22 

21 

20 

19 
17 
15 
13 

II 
8 
6 

4 
2 


£  Tucaxue. 
Mag.  4.7 


Right 
Ascension. 


3 

4 
6 

7 
7 


I  .cx)6       +0. 112 
50*.579     54".  19 


h      m 

23    55 


38 


24.71 

24.33 
23.98  ^5 

23.68  3° 
23.44  '^^ 


23.27 

23.17 

23.14 
23.19 

23.32 


17 

10 

3 

5 

13 
22 


0.00 
•fo.4 


-0.0 1 
0.0 


^3-54  ,^ 
23.84  3^ 
24.21  ^^ 
24.66  ^5 

25.17  ^\ 

26:33  ^ 
26.95  f^ 

27.58  !^ 

28.20  ^^ 
60 

28.80 

29.36  \ 

29.86  5<> 
30.29  ^^ 
30.64  35 

30.90 
31.06 
31.12 
3108 

30.95 


30.74 

30.45 
30.10 

29.71 

29.29 

28.86 
28.44 
28.04 


16 
6 

4 

13 
21 

29 
35 
39 
42 

43 

42 
40 


Dedina- 
tionS. 


-66    3 


// 


58.9 

57.7 
56.0 

53.8 
51.2 

48.2 

44.9 
41.4 

37.8 

34.1 

30.4 
26.8 

23.4 
20.2 

17.4 
14.9 

12.8 
II. 2 
lO.I 

9.6 

9.6 

10. 1 

11. 2 
12.8 
14.8 

I7.I 
19.7 
22.4 
25.2 
27.9 

30.5 
32.8 

34.7 
36.1 
37.0 

37.3 
37.1 
36.3 


12 

17 
22 

26 

30 

33 
35 
36 

37 
37 

36 

34 
32 
28 

25 

21 
16 
II 

5 
o 

5 
II 

16 

20 

23 

26 

27 
28 

27 
26 

23 

19 

14 

9 

3 

2 
8 


80  Plsoiiim. 
Mag.  4.7 


Right 
Ascension. 


2.464        -2.252 
24*.i85     39".i6 


h      m 

23   57 


0.00       +0.15 
40.4  0.0 


8 
29.61 

29.52 
29.44 

29.37 
29.31 

29.27 
29.26 
29.28 

29.34 
29.44 

29.57 

29.74 

29.95 
30.19 

30.47 

30.77 
31.09 

3».4i 

31.73 
32.05 

32.36 
32.64 
32.89 

33.11 
33.29 

33.43 

33.54 
33.61 

33.64 
33.63 

33.60 

33.55 
33.48 

33.39 
33.30 

33.20 
33.10 
33.00 


9 
8 

7 
6 


I 

2 

6 

10 

13 

17 

21 

24 
28 

30 

32 
32 
32 
32 
31 

28 

25 
22 

18 
14 

II 

7 

3 
1 

3 

5 

7 

9 

9 
10 

10 
10 


SCetL 
Mag.  4.6 


Declina- 
tion S. 


-  6  29 


// 


55.8 

56.3 
56.7 
56.9 
57.0 

56.9 
56.6 

56.1 

55.3 

54.3 

53.1 
51.6 

49.9 
48.1 

46.1 

44.0 
41.9 

39.8 
37.7 
35.7 

33.9 

32.3 

30.9 
29.8 

29.0 

28.4 
28.1 
28.0 
28.2 
28.6 

29.1 
29.7 

30.4 
31. 1 

31-9 

32.6 
33.2 
33.7 


5 

4 

2 

I 
I 

3 

5 
8 

10 

12 

15 

17 
18 

20 

21 

21 
21 
21 
20 
18 

16 

14 

II 

8 
6 

3 
I 

2 

4 
5 

6 

7 

7 
8 

7 

6 

5 


Right 


h 
23 


59 


1.006      -0.1 14 

29*.905     5 1  ".23 


0.00 
40.4 


+0.01 
0.0 


6.86 
6.76 
6.67 

6.59 
6.53 

6.49 
6.48 
6.50 
6.56 
6.65 

6.78 

6.95 
7.16 

7.41 
7.69 

7.99 
8.31 
8.64 

8.98 
9.31 

9.63 

20.18  *^ 

20.41  *3 

20.60  '^ 
15 

20.75 
20.86 

20.93 

20.96 

20.95 


10 

9 
8 

6 

4 

I 
2 
6 

9 
13 

'7 
21 

25 
28 

30 

32 
33 
34 
33 
32 

29 


DccUna- 
tioo& 


II 

7 

3 
1 

4 


20.91 
20.85 
20.77 
20.68 
20.58 

20.47 

20.35 
20.24 


6 
8 

9 
10 

II 

12 
II 


-1748   J 


// 


81.6 
81.9 
81.9 
81.7 
81.2 

80.5 
79.5 

78.3 
76.9 

75.3 

73.4 

71.3 
69.1 

66.9 

64.6 

62.3 
60.0 

57.8 
55.8 
54.1 

52.6 

51.4 
50.5 
49.9 
49.6 

49-7 
50.1 

50.7 
51.5 
52.5 

53.6 

54.7 

55.8 
56.8 

57.7 

58.5 
59.1 
59.5 


3 
0 

2 

5 
7 

0 
2 

4 
6 


I 
2 

2 

3 
3 

3 
2 

20 

7 
5 

12 

9 
6 

3 
I 

4 
6 

8 

10 

II 

II 
II 
10 

9 
8 

6 
4 


1.050       -0.321 
17*.038    73".35 


coo 


40.02 

ao 


JANUARY,  1913. 
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APPARENT  PLACES  OF  CIRCUMPOLAR  STARS 

FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


4  OotantU. 

81  MenscB. 

7  Octantis. 

C  Ootantis. 

V  Octantis. 

Mag.  5.6 

Mag.  6.2 

Mag.  6.4 

Mag.  5.4 

Mag.  6.3 

Mean 
Solar 
Date. 

Right 

Ascen- 

aion. 

Declina- 
tion 
South. 

Mean 
Solar 
Date. 

Right 
Ascen- 
sion. 

Declina- 
tion 
South. 

Mean 
Solar 
Date. 

Right 
Ascen- 
sion. 

Declina- 
tion 
South. 

Mean 
Solar 
Date. 

Right 
Ascen- 
sion. 

Declina- 
tion 
South. 

Mean 
Solar 
Date. 

Right 
Ascen- 
sion. 

Decli- 
nation 
Souih. 

h   m 

0     / 

h    m 

e       r 

h   m 

0      / 

h   m 

0     / 

h    m 

0     t 

Jan. 

142 

-85  12 

Jan. 

5  47 

-8449 

Jan. 

7  17 

-8653 

Jan. 

9    9 

-8518 

a  0 

Jan. 

1059 

-84    7 

0.3 

s 
28.39 

50.53 

0.5 

8 
17.06 

47.93 

• 

0.5 

8 
63.17 

28.48 

0.6 

8 
38.75 

W  ' 

39.94 

0.7 

8 
56.87 

09 

11.88 

1-3 

28.09 

50.59 

1.5 

16.96 

48.30 

1.5 

63.17 

28.88 

1.6 

38.91 

40.29 

1.7 

57.08 

12. II 

2.3 

27.79 

50.63 

2.5 

16.84 

48.68 

2.5 

63.15 

29.28 

2.6 

3905 

40.66 

2.7 

57.31 

12.37 

3.3 

27.48 

50.64 

3.5 

16.70 

49.05 

3.5 

63.11 

29.69 

3.6 

39.17 

41.04 

3.7 

57.53 

12.65 

4.3 

27.18 

50.62 

4.5 

16.55 

49.40 

4.5 

63.04 

30.09 

4.6 

39.27 

4X43 

4.7 

57.72 

12.95 

5-3 

26.88 

50.59 

5.4 

16.40 

49-72 

5.5 

62.94 

30.46 

5.6 

39.36 

41.81 

5.7 

57.90 

13.24 

6.3 

26.61 

50.55 

6.4 

16.25 

50.01 

6.5 

62.84 

30.82 

6.6 

39.44 

42.18 

6.7 

58.06 

13.53 

7-3 

26.35    50.49 

1 

7.4 

16.10 

50.29 

7.5 

62.73 

31. »6 

7.6   39.51 

42.53 

7.7 

58.21 

13.82 

8.3 

26.10!  50.43 

8.4 

1596 

50.55 

8.5 

62.62 

31.49 

8.6   39.57 

42.86 

8.7 

58.35 

14.09 

9-3 

25.85 

50.39 

9-4 

15.82 

50.81 

9.5 

62.51 

31.80 

9.6 

39.63 

43.19 

9.7 

58.49 

14-35 

10.3 

25.61 

50.35 

10.4 

15.69 

51.07 

10.5 

62.42 

32.10 

10.6 

39.70 

43-51 

10.7 

58.64 

14.60 

"•3 

25.37 

50.3  X 

11.4 

15.56 

51.34 

"5 

62.35 

32.41 

1 1.6  39.78 

1 

43.82 

II.6 

58.79 

14.85 

12.3 

25.13 

50.28 

12.4 

15.43 

5«.62 

12.5 

62.28 

32.74 

12.6  39.87 

44.14 

12.6 

58.95 

1510 

13-3 

24.87 

50.26 

13.4 

15.30 

51.91 

13.5 

62.21 

33-08 

13.6  •3996 

44-48 

13.6 

59.12 

15.36 

H-3 

24.60 

50.25 

14.4 

15.17 

52.22 

14.5 

62.14 

33.44 

14.6  40.05 

44.83 

14.6 

59.29 

15.63 

15.3 

24.31    50.23 

15.4 

15.02 

52.54 

X5.5 

62.05      33.82 

15.6  40.14 

45.21 

15.6 

59.47 

15.91 

16.2 

24.02    50.19 

16.4 

14.85 

52.87 

16.5 

61.95 

34-21 

16.6 '40.23 

45.61 

16.6 

59.65 

l6.22 

17.2 

23.71 

50.13 

17.4 

14.67 

53.»9 

17.5 

61.80 

34.61 

17.6  40.30 

46.02 

17.6 

59.82 

16.56 

18.2 

23.40 

50.03 

18.4 

14.47 

53.50 

18.5 

61.61  '   35.01 

18.6 

40.34 

46.44 

18.6 

59.98 

16.93 

19.2 

23.10 

49.91 

19.4 

14.25 

53.79 

19.5 

61.41      35.39 

i 

19.6  40.36 

46.87 

19.6 

60.12 

17.30 

20.2 

22.81 

49.76 

20.4 

14.02 

54.04 

20.5 

6X.17;  35-74 

20.5   40.36 

47.28 

20.6 

60.25 

17.68 

21.2 

22.54 

49.60 

21.4 

13.80 

54.26 

21.5 

60.92 

36.06 

21.5   40.34 

47.67 

21.6 

60.35 

18.04 

22.2 

22.29 

49.44 

22.4 

13.59 

54.48 

22.5 

60.69 

36.37 

22.5   40.32 

48.04 

22.6 

60.44 

18.38 

23.2 

22.05 

49.30 

23.4 

13.39 

54.68 

23.5 

60.47 

36.66 

23.5   40.30 

48.39 

23.6 

60.54 

18.71 

24.2 

21.82 

49.16 

24.4 

13.20 

54.88 

24.5 

60.28 

36.95 

24.5   40.30 

48.72 

24.6 

60.64 

19.03 

25.2 

21.59 

49.04 

25.4 

1302 

55.10 

25.5 

60.10 

37-25 

25.5 '40.31 

49.06 

25.6, 

60.75 

19.33 

26.2 

21.34 

48.95 

26.4 

12.85 

55.35 

26.5 

59.94 

37.56 

26.5   40.33 

49.40 

26.6 

60.88 

19.63 

27.2 

21.08 

48.86 

27.4 

12.66 

55.60 

27.5 

59.77 

37.90 

27.5 

40.37 

49.77 

27.6 

61.02 

19.95 

28.2 

20.80 

48.75 

28.4 

12.46 

55.87 

28.4 

5958 

38.27 

28.5 

40.41 

50.17 

28.6 

61.17 

20.29 

29.2 

20.51 

48.63 

29.4 

12.25 

56.15 

29.4 

59.37 

38.64 

29.5 

40.43 

50.59 

29.6 

61.31 

20.65 

30-2 

20.21 

48.48 

30.4 

12.02 

56.43 

30.4 

59.13 

39.01 

30.5 

40.44 

51. 02 

30.6 

61.44 

21.03 

312 

19.92 

48.31 

31.4 

11.78 

56.69 

3x4 

58.87 

39-37 

31-5 

40.43 

51.46 

31-6 

61.56 

21.43 

32.2 

19.63 

48.13 

32.4 

"53 

56.92 

32.4 

58.58 

39.72 

32.5 

40.39 

51.89 

32.6 

61.66 

21.83 

11.99      -11.94 

1 1. 10     -11.05 

18.45     -18.42 

12.24       -12. 20 

9.76      -9.71 
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APPARENT  PLACES  OF  CIRCUMPOLAR  STARS 

FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


4  Octantis. 

81  MensA. 

7  Octantis. 

C  Octantis. 

rf  Octantis. 

Mag.  5.6 

Mag.  6.2 

Mag.  6.4 

Mag.  5.4 

Mag.  6.3 

Mean 

Right 

Declina- 

Mean 

Right 

Declina- 

Mean 

Right 

Declina- 

Mean 

Right 

Dedina^ 

Mean 

Right 

Defo- 

Solar 

Ascen- 

tion 

Solar 

Ascen- 

tion 

Solar 

Ascen- 

tion 

Solar 

Ascen- 

tion 

Sohtf 

Ascen- 

liation 

Date. 

sion. 

South, 

Date. 

sion. 

South, 

Date. 

sion. 

South. 

Date. 

sion. 

South. 

Date. 

sion. 

South. 

h   m 

0      / 

h   m 

0      / 

h    m 

0      t 

h   m 

0      / 

h    m 

0        ' 

Feb. 

142 

-85  12 

Feb. 

5  47 

-8449 

Feb. 

7  17 

-8653 

0  a 

Feb. 

9    9 

-8518 

mm 

Feb. 

II    0 

-84    7 

1.2 

s 
19.63 

48.13 

1.4 

s 
11.53 

56.92 

1.4 

s 
58.58 

39.72 

1.5 

s 
40.39 

WW 

51.89 

1.6 

s 
1.66 

WW 

21.83 

2.2 

19.36 

47.92 

2.4 

11.27 

57.12 

2.4 

58.28 

40.05 

2.5 

40.33 

52.30 

2.6 

1.75 

22.23 

3-2 

19.10 

47.70 

3.4 

11.02 

57.30 

3.4 

57.96 

40.34 

3.5 

40.27 

52.68 

3.6 

1.82 

22.62 

4.2 

18.86 

47.49 

4.4 

10.77 

57.46 

4.4 

57.66 

40.62 

4.5 

40.20 

53.05 

4.6 

1.89 

23.00 

5.2 

18.64 

47.29 

5.4 

10.54 

57.63 

5.4 

57.37 

40.89 

5.5 

40.13 

53.40 

5.6 

1.94 

23-37 

6.2 

18.43 

47.08 

6.4 

10.31 

57.78 

6.4 

57.09 

41.16 

6.5 

40.07 

53.75 

6.6 

2.00 

23.72 

7.2 

18.21 

46.88 

7.4 

10.09 

57.93 

7.4 

56.82 

41.42 

7.5 

40.02 

54.09 

7.6 

2.07 

24.06 

8.2 

1799 

46.70 

8.4 

9.88 

58.09 

8.4 

56.55 

41.69 

8.5 

39.97 

54.44 

8.6 

2.14 

24.40 

9.2 

17.77 

46.52 

9.4 

9.67 

58.27 

9.4 

56.30 

41.96 

9.5 

3992 

54.78 

9.6 

2.22 

24.74 

10.2 

17.54 

46.34 

10.4 

9.45 

58.47 

10.4 

56.05 

42.25 

10.5 

3989 

55.14 

10.6 

2.30 

25.08 

II. 2 

17.29 

46.17 

"3 

9.23 

58.66 

II.4 

55.79 

42.56 

"5 

39.85 

55-52 

11.6 

2.39 

2544 

12.2 

17.03 

45.98 

X2.3 

8.99 

58.86 

12.4 

55.51 

42.89 

12.5 

39.81 

55.92 

12.6 

2.48 

25.83 

13-2 

16.75 

45.77 

13.3 

8.72 

59.07 

13.4 

55.21 

43.22 

13.5 

39.76 

56.33 

13.6 

2.57 

26.24 

14.2 

16.48 

45.54 

14.3 

8.44 

59.27 

14.4 

54.86 

43.55 

14.5 

39.69 

56.76 

14.6 

2.65 

26,65 

15.2 

16.22 

45.28 

15.3 

8.15 

59.45 

15.4 

54.49 

43.86 

15-5 

39.59 

57.19 

15.6 

2,71 

27.09 

16.2 

15.97 

44.99 

16.3 

7.86 

59.60 

16.4 

54.10 

44.15 

16.5 

39.47 

57.61 

16.6 

2.75 

27.53 

17.2 

15.73 

44.69 

17.3 

7.56 

59.72 

17.4 

53.69 

44.41 

X7.5 

39.33 

58.00 

17.5 

2.78 

27.96 

18.2 

15.52 

44.39 

18.3 

7.27 

59.82 

18.4 

53.28 

4465 

18.5 

39.18 

58.36 

18.5 

2.79 

28.38 

19.2 

15.33 

44.09 

19.3 

6.99 

59.90 

19.4 

52.87 

44.87 

19.5 

39.04 

58.71 

19.5 

2.79 

28.78 

20.2 

15.15 

43.80 

20.3 

6.73 

59.97 

20.4 

52.50 

45.07 

20.5 

38.91 

59.04 

20.5 

2.79 

29.16 

21.2 

14.96 

43.54 

21.3 

6.48 

60.05 

21.4 

52.15 

45.29 

21.5 

38.79 

59.36 

21.5 

2.80 

29.5^ 

22.1 

14.77 

43.30 

22.3 

6.23 

60.16 

22.4 

51.82 

45.52 

22.5 

38.69 

59.68 

22.5 

2.83 

29.88 

23.1 

14.57 

43.07 

23.3 

5.99 

60.29 

23.4 

51.50 

45-77 

23.5 

38.60 

60.02 

235 

2.87 

30.24 

24.1 

14.35 

42.83 

24.3 

5.73 

60.42 

24.4 

51.17 

46.04 

24.5 

38.51 

60.39 

24.5 

2.92 

30.62 

25-1 

14.12 

42.58 

25.3 

5.46 

60.57 

25.4 

50.83 

46.32 

25.5 

38.41 

60.78 

255 

2.97 

3i.Oi 

26.1 

13.88 

42.31 

26.3 

5.17 

60.72 

26.4 

50.45 

46.60 

26.4 

38.30 

61.18 

26.5 

3.01 

31.44 

27.1 

13.64 

42.02 

27.3 

4.87 

60.85 

27.4 

50.04 

46.88 

27.4 

38.17 

61.57 

27.5 

3.04 

31.88 

28.1 

X3.41 

41.71 

28.3 

4.57 

60.96 

28.4 

49.62 

47.15 

28.4 

38.02 

61.97 

28.5 

3.05 

32.32 

29.1 

13.19 

41.38 

29.3 

4.27 

61.03 

29.4 

49.18 

47.38 

29.4 

37.85 

62.34 

295 

3.04 

32.76 

30.1 

13.00 

41.04 

30.3 

3.96 

61.09 

30.4 

48.73 

47.60 

30.4 

37.67 

62.70 

30.5 

3.02 

33.18 

11.98         -11.94 

II. 10     -11.06 

18.46      -18.44 

12.25     -12.20 

9.77         -9.72 
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5^  47«^      i».50 

7»»  17"    4iVi9 
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APPARENT  PLACES  OF  CIRCUMPOLAR  STARS 

FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


4  OctantU. 

81  Xentse. 

7  OotantU. 

Tf  Ootantls. 

Mag.  5.6 

Mag.  6 

.2 

Mag.  6.4 

Mag.  5.4 

■ 

Mag.  6.3 

Mean 

Right 

Declina- 

Mean 

Right 

Declina- 

Mean 

Right 

Declina- 

Mean 

Right 

Declina- 

Mean 

Right 

Dedi. 

Solar 

Ascen- 

tion 

Solar 

Ascen- 

tion 

Solar 

Ascen- 

tion 

Solar 

Ascen- 

tion 

Solar 

Ascen- 

nation 

I>ate. 

sion. 

South. 

Date. 

sion. 

SouAh. 

Date. 

sion. 

South. 

Date. 

sion. 

South. 

Date. 

sion. 

South. 

h   m 

0     / 

h   m 

0     f 

h   m 

0     t 

h   m 

0     / 

h   m 

0     t 

Mar. 

142 

-85  12 

Mar. 

546 

-8450 

Mar. 

7  17 

-8653 

Mar. 

9    9 

-8519 

Mar. 

II     0 

-84    7 

I.I 

s 
13.19 

41.38 

1.3 

8 
64.27 

1.03 

1.4 

s 
49.18 

47.38 

1.4 

s 
37.85 

2.34 

1.5 

s 
3.04 

32.76 

2.1 

13.00 

41.04 

2.3 

63.96 

1.09 

2.4 

48.73 

47.60 

2.4 

37-67 

2.70 

2.5 

3.02 

33.18 

3.1 

12.82 

40.70 

3.3 

63.67 

1. 14 

3.4 

48.29 

47.78 

3.4 

37-49 

3.04 

3.5 

3.00 

33.59 

4.1 

12.66 

40.37 

4.3 

63.39 

1. 16 

4.4 

47.86 

47.96 

4.4 

37-30 

3-35 

4.5 

2,97 

33.97 

5.1 

12.51 

40,04 

5-3 

63.11 

1. 18 

5.4 

47.44 

48.12 

5-4 

37.12 

3.65 

5.5 

2.93 

34-34 

6.1 

12.36 

39.73 

6.3 

62.84 

1. 19 

6.3 

47.03 

48.28 

6.4 

36.95 

3.95 

6.5 

2.89 

34.71 

7.1 

12.21 

39.43 

7.3 

62.57 

1. 21 

7.3 

46.64 

48.43 

7.4 

36.78 

4.25 

7.5 

2,86 

3508 

8.1 

12.07 

39.14 

8.3 

62.31 

1.25 

8.3 

46.27 

48.59 

8.4 

36.63 

4.54 

8.5 

2.84 

35.44 

9.1 

11.91 

38.85 

9.3 

62.06 

1.30 

9-3 

45.89 

48.77 

9-4 

36.49 

4.84 

9.5 

2.84 

35.80 

10. 1 

11.74 

38.56 

10.3 

61.80 

1.35 

10.3 

45.51 

48.96 

10.4 

36.34 

5-16 

10.5 

2.84 

36.17 

II. I 

"55 

38.27 

11.3 

61.54 

1.42 

"3 

45.x  2 

49.17 

11.4 

36.19 

5.50 

"5 

2.84 

36.55 

12. 1 

11.36 

37.96 

12.3 

61.25 

1.49 

12.3 

44.72 

49.38 

12.4 

36.03 

5-85 

12.5 

2.84 

36.95 

13.1 

II. 17 

37.63 

13.3 

60.95 

1.55 

13.3 

44.29 

49.60 

13.4 

35.86 

6.21 

135 

2.83 

37.36 

14.1 

10.98 

37.28 

143 

60.64 

X.59 

H.3 

43.82 

49.80 

14.4 

35.66 

6.57 

14.5 

2.80 

37-79 

15.1 

10.80 

36.90 

15.3 

60.32 

I.61 

153 

43.33 

49.99 

15.4 

35.44 

6.92 

15.5 

2.75 

38.22 

16. 1 

10.64 

36.51 

16.3 

60.00 

1.60 

16.3 

42.82 

50.15 

16.4 

35-21 

7.26 

16.5 

2.69 

38.65 

17.1 

10.50 

36.11 

17.3 

59.68 

1.57 

173 

42.31 

50.28 

17.4 

34.96 

7.57 

17.5 

2.61 

39.06 

18.1 

10.39 

35.72 

18.3 

59.38 

I.5I 

18.3 

41.82 

50.39 

18.4 

34.72 

7.85 

18.5 

2.52 

39.46 

19.1 

10.29 

35-34 

19.2 

59.09 

X.43 

19.3 

41.35 

50.49 

19.4 

34.48 

8.11 

19-5 

2.43 

39.83 

20.1 

10.20 

34.98 

20.2 

58.82 

1.37 

20.3 

40.90 

50.58 

20.4 

34.26 

8.35 

20.5 

2.35 

40.18 

21. 1 

IO.IO 

34.63 

21.2 

58.56 

1.32 

21.3 

40.47 

50.68 

21.4 

34.05 

8.60 

21.5 

2.28 

40.52 

22.1 

9.99 

34.30 

22.2 

58.30 

1.30 

22.3 

40.06 

50.80 

22.4 

33.86 

8.87 

22,5 

2.23 

40.87 

23.1 

9.86 

33.98 

23.2 

58.04 

1.29 

23.3 

39.65 

50.93 

23.4 

33.67 

9.15 

23.5 

2.19 

41.23 

24.1 

9.72 

33.66 

24.2 

57.77 

1.30 

24.3 

39-22 

51.08 

24.4 

33.49 

9.45 

24.5 

2.15 

41.61 

25.1 

9.58 

33.32 

25.2 

57.48 

1.30 

25.3 

38.78 

51.24 

25-4 

33.30 

9.75 

25-5 

2.10 

42.00 

26.1 

9-43 

32.96 

26.2 

57.18 

1.29 

26.3 

38.32 

51.39 

26.4 

33.08 

10.07 

26.4 

2.05 

42.40 

27.1 

9.29 

32.58 

27.2 

56.87 

1.26 

27.3 

37.84 

51.53 

27.4 

32.84 

10.38 

27.4 

1.98 

42.81 

28.1 

9.16 

32.18 

28.2 

56.56 

1.22 

28.3 

37.34 

51-66 

28.4 

32.59 

10.68 

28.4 

1.89 

43.21 

29.1 

9.04 

31.78 

29.2 

56.25 

1. 15 

29.3 

36.82 

51.75 

29.4 

32.32 

10.96 

29.4 

1.79 

43.60 
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APRIL,  1913. 


APPARENT  PLACES  OF  CIRCUMPOLAR  STARS 

FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


4  Octeiitis. 

81  Mensce. 

7  Octantis. 

C  Ootantis. 

7  OctBBfls.      W 

Mag.  5.6 

Mag.  6.2 

Mag.  6.4 

Mag.  5.4 

Mag.  6.3        1 

Mean 
SolM 
Date. 

Right 
Ascen- 
sion. 

Declina- 
tion 
South. 

Mean 
Solar 
Date. 

1 

Right 
Ascen- 
sion. 

Declina- 

tion 

S<mik. 

Mean 
Solar 
Date. 

Right 
Ascen- 
sion. 

Declina- 

tion 
S<mlh. 

Mean 
Solar 
Date. 

Right 
Ascen- 
sion. 

Declina- 
tion 
South. 

Mean 

Solar 
Date. 
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Ascen- 

sioo. 
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h    m 
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7.3 

30.11 
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53.63 
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52.23 
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46.92 

9.0 
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1 0.0 
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1 
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APPARENT   PLACES  OF  CIRCUMPOLAR  STARS 
FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


4  Ootantis. 

81  Mtnsm, 

7  Ootantis. 

C  Ootantis. 

7  Ootantis. 

Mag.  5.6 

Mag.  6.2 

Mag.  6.4 

Mag.  5.4 

Mag.  6.3 

Mean 
Solar 
Date. 

Right 
Ascen- 
sion. 

DecUoa- 

tion 
South. 

Mean 
Solar 
Date. 

Right 

Ascen- 

don. 

Declina- 
tion 
South. 

Mean 
Solar 
Date. 

Right 
Ascen- 
sion. 

Declina- 
tion 
South. 

Mean 
Solar 
Date. 

Right 
Ascen- 
sion. 

Declina. 

tion 
South. 

Mean 
SoUr 
Date. 

Right 
Ascen- 
sion. 

DecK- 
natlon 
South. 

h   m 

0      / 
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0      / 

h   m 

0      / 

h   m 

0     / 

h    m 

0     / 

May 
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s 
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51.67 
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s 
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16.75 

1.3 

s 
57.43 

'  W 

53.78 
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8.23 

18.41 

2.1 

47.67 

55.98 

2.2 

21.12 

51-59 

2.3 

23.24 

16.82 

2.3 

57.26 

53-99 

3-9 

8.27 

18.07 

3.1 

47.49 

55.77 

3.2 

20.73 

51-51 

3.3 

22.99 

16.88 

3.3 

57.11 

54.19 

49 

8.30 

17.74 

4.1 

47.30 

55.58 

4.2 

20.34 

51.44 

4.3 

22.74 

16.96 

4.3 

56.97 

54.40 

5-9 

8.32 

17.39 

5.1 

47.10 

55.39 

5.2 

19.95 

51.38 

5.3 

22.49 

17.06 

5-3 

56.83 

54.63 

6.9 

8.34 

17.03 

6.1 

46.89 

55.21 

6.2 

19«4 

51.33 

6.3 

22.23 

17.15 

6.3 

56.69 

54.88 

79 

8.37 

16.65 

7.1 

46.67 

55-01 

7.2 

19.12 

51.27 

7.3 

21.96 

17.27 

7.3 

56.53 

55.13 

8.9 

8.41 

16.24 

8.1 

46.45 

54.80 

8.2 

18.67 

51.20 

8.3 

21.67 

17.38 

8.3 

56.36 

55.39 

99 

8.47 

15.83 

9.1 

46.22 

54.57 

9.2 

18.21 

51.10 

9.3 

21.37 

17.47 

9.3 

56.17 

55.65 

10.9 

8.55 

15.42 

10. 1 

46.00 

54-30 

10.2 

17-74 

50.98 
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21.05 

17.55 

10.3 
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15.03 
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45.79 
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17.28 

50.83 
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20.72 
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55.78 
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12.9 

8.78 
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53.71 

12.2 

16.83 
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20.40 

17.63 
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55.55 

56.31 

13.9 

8.90 

14.29 

13.1 

45-41 

53.40 

13.2 

16.41 

50.48 

13.2 

20.09 

17.62 

13.3 

55.34 
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9.02 

13.97 
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45.25 
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17.60 
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15.1 
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52.82 
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16.9 
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44.96 
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JUNE,  1913. 


APPARENT  PLACES  OF  CIRCUMPOLAR  STARS 
FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


4  Octantis. 

81  Xense. 

7  Octantis. 

C  Octantis. 

V  Octantis. 

Mag.  5.6 

Mag.  6.2 

Mag.  6.4 

Mag.  5.4 

Mag.  6.3 

Mean 
Solar 
Date. 

Ri«ht 
Ascen- 
sion. 

Declina. 

tion 

South. 

Mean 
Solar 
Date. 

Richt 
Ascen- 
sion. 

Declina- 
tion 
South, 

Mean 
Solar 
Date. 

Right 
Ascen- 
sion. 

Declina- 
tion 
Souih. 

Mean 
Solar 
Date. 

Right 

Ascen 
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Declina- 
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Souih, 

Mean 
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Date. 
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7.0 
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8.0 
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16.79 
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9.0 

41.78 
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7.09 
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10. 1 
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13.2 

11.93 

16.04 

13.2 

49.28 

59.77 

14.8 

13.47 

4.69 

14.0 

41.53 

43.92 

14. 1 

5.96 

44.04 

14.2 

"73 

15.92 

14.2 

49.11 

59.78 

15.8 

13.63 

4.46 

15.0 

41.47 

43.66 

15.1 

5.74 

43.83 

15.1 

11.52 

15.82 

15.2 

48.94 

59.81 

16.8 

13.79 

4.20 

16.0 

41.40 

43.39 

16.1 

5.50 

43.63 

16.I 

11.31 

15.72 

16.2 

48.77 

59.86 

17.8 

13.96 

3.95 

17.0 

41.33 

43.10 

17.1 

5.24 

43.41 

I7.I 

11.08 

15.63 

17.2 

48.58 

59.90 

18.8 

14.15 

3.69 

18.0 

41.25 

42.79 

18.1 

4.97 

43.16 

18.I 

10.84 

15.52 

18.2 

48.38 

59.94 

19.8 

14.36 

3.43 

18.9 

41.18 

42.45 

19.1 

4.71 

42.90 

I9.I 

10.58 

15.38 

19.2 

48.17 

59.96 

20.8 

14.59 

3.X7 

19.9 

41.12 

42.10 

20.1 

4.45 

42.62 

20.1 

10.33 

15.22 

20.2 

47.95 

59.97 

21.8 

14.83 

2.94 

20.9 

41.08 

41.74 

21. 1 

4.21 

42.32 

21. 1 

10.08 

15.05 

21.2 

47.72 

59.96 

22.8 

15.07 

2.72 

21.9 

41.05 

41.36 

22.1 

3.99 

42.00 

22.1 

9.84 

14.85 

22.2 

47.49 

59.93 

23-8 

1532 

2.53 

22.9 

41.03 

40.99 

23.0 

380 

41.68 

23.1 

9.61 

14.64 

23.2 

47.27 

59.87 

24.8 

15.57 

2.35 

23.9 

41.03 

40.63 

24.0 

3.63 

41.35 

24.1 

9.41 

14.41 

24.2 

47.06 

59.80 

25.8 

15.80 

2.18 

24.9 

41.04 

40.29 

25.0 

3.48 

41.03 

25.1 

9.22 

14.19 

25.2 

46.86 

59.71 

26.8 

16.03 

2.04 

25.9 

41.06 

3996 

26.0 

3.35 

40.72 

26.1 

9.04 

13.98 

26.2 

46.68 

59.62 

27.8 

16.24 

1.90 

26.9 

41.08 

3965 

27.0 

3.24 

40.44 

27.1 

8.87 

13.78 

27.2 

46.51 

59.55 

28.8 

16.44 

1-75 

27.9 

41.09 

39.36 

28.0 

3.13 

40.17 

28.1 

8.70 

13.59 

28.2 

46.35 

59.48 

29.8 

16.64 

1.60 

28.9 

41.10 

3908 

29.0 

3.01 

39.92 

29.1 

8.52 

13.41 

29.2 

46.19 

59.42 

30.8 

16.83 

1.44 

29.9 

41. II 

38.80 

30.0 

2.87 

39.68 

30.1 

8.34 

13.25 

30.2 

46.04 

59.37 

31-8 

17.02 

1.26 

30.9 

41.10 

38.51 

31.0 

2.71 

39.43 

31. 1 

8.15 

13.09 

31.2 

45.86 

59.34 

32.8 

17.23     1.05 

3x9 

41.08 

38.20 

32.0 

2.53 

39.18 

32.1 

7.95 

12.92 

32.2 

45.67 

59.31 

11.95       -11.91 

II.  10     -11.05 

18.46     -18.44 

12.26       -12.22 

9.78         -9.73 

i»»  42»     I7*.46 

^h  47m      i.,^o 

7^  17™   4i'.i9 

9^    9™    30'.42 

10^  59"     56'.70 

-85**  12'     33".92 

-84'' 49'  5 1  ".91 

-86<'53'  4o".29 

-85**  18'   58".68 

-84**    V    33".i4 

[Eph  XI 

\\ 
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APPARENT  PLACES  OF  CIRCUMPOLAR  STARS 
FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


4  OcteBtU. 

SI  XensiB. 

7  Ootantis. 

C  Octantis. 

7  Octantis. 

Mag.  5.6 

Mag.  6.2 

Mag.  6.4 

Mag.  5.4 

Mag.  6.3 

Mean 
.Solar 
Date. 

Risfat 
Ascen- 
sion. 

Declina- 
tion 
Souih. 

Mean 

Solar 
Date. 

Ritfht 
Ascen- 
sion. 

Declina- 
tion 
South. 

Mean 
Solar 
Date. 

Riffht 
Ascen- 
sion. 

Declina- 
tion 
South. 

Mean 
Solar 
Date. 

Right 
Ascen- 
sion. 

Declina- 
tion 
So%Uh. 

Mean 
Solar 
Date. 

Right     Dedi- 

Ascen-    nation 

sion.    {  South. 

1 

h   m 

0     / 

h   m 

0      * 

h   m 

0      / 

h  m 

0      / 

h   m'     «      ' 

July 

142 

-85  II 

0  0 

July 

546 

-8449 

July 

717 

-8653 

§  § 

July 

9    9 

-8519 

00 

July 

10  59  -84    7 

1.8 

s 
17.02 

61.26 

1-9 

s 
41.08 

38.20 

I.O 

8 
2.71 

»  w 

39.43 

I.I 

8.15 

WW 

13.09 

1.2 

45.86 

59.34 

2.8 

17.231  61.05  1 

2.9 

41.06 

37.88 

2.0 

2.53 

39.18 

2.1 

7.95 

12.92 

2.2 

45.67 

59.31 

3.8 

17-46 

60.84 

3.9 

41.05 

37-55 

3.0 

2.35 

38.90 

3.1 

7.74 

12.75 

3.2 

45.47 

59.28 

4.8 

17.70 

60.64 

4-9 

41.04 

37.19 

4.0 

2.17 

38.59 

4.1 

7.53 

12.55 

4.2 

45.26 

59.22 

5.8 

17.96 

60.46 

5.9 

41.06 

36.81 

5.0 

2.00 

38.25 

5.1 

7.32 

12.32 

5.2 

45.04 

59.15 

6.8 

18.24 

60.31 

6.9 

41.10 

36.44 

6.0 

1.85 

37.90 

6.1 

7.13 

12.07 

6.2 

44.83 

59.04 

7.8 

18.52 

60.19 

7.9 

41.16 

36.09 

7.0 

1.74 

37.55 

7.1 

6.94 

II  80 

7.2 

44.62 

58.92 

8.8 

18.79 

60.08 

8.9 

41.23 

35.76 

8.0 

1.67 

37.21 

8.1 

6.78 

11.52 

8.2 

44.42 

58.77 

9.8 

19.04 

60.00 

9-9 

41.30 

35.45 

9.0 

1.62 

36.88 

9.1 

6.63 

11.25 

9.2 

44.24 

58.61 

10.8 

19.27 

59.94 

10.9 

41.38 

35.16 

lO.O 

1.60 

36.59 

10. 1 

6.50 

10.99 

10.2 

44.08 

58.45 

11.8 

19.48 

59.87 

11.9 

41.44 

34.90 

1 1.0 

1.58 

36.30 

II. I 

6.38 

10.75 

II. 2 

43.93 

58.31 

12.8 

19.69 

59.78 

12.9 

41.49 

34.64 

1 1.9 

1.54 

36.03 

12. 1 

6.25 

10.52 

12.2 

43.79 

58.18 

13.8 

19.90 

59.68 

13.9 

41.53 

34.37 

12.9 

1.49 

35.76 

13.1 

6.12 

10.31 

I3.I 

43.65 

58.07 

14.8 

20.12 

59.57 

14.9 

41.58 

34.09 

13.9 

1.42 

35.50 

14.1 

5.98 

10. 1 1 

14.1 

43.50 

57.97 

15.8 

20.35 

59.45 

15.9 

41.62 

33.79 

14.9 

1.34 

35.23 

15.1 

5.83 

9.90 

15.1 

43.34 

57.87 

16.8 

20.60 

59-33 

16.9 

41.67 

33.47 

15.9 

1.25 

34.93 

16.1 

5.68 

9.67 

16.I 

43.16 

57.76 

17.7 

20.86 

59.22 

17.9 

41.73 

33.13 

16.9 

1.17 

34.62 

17.1 

5.53 

9.42 

I7.I 

42.98 

57.63 

18.7 

21.13 

59.13 

18.9 

41.80 

32.79 

17.9 

I. II 

34.29 

18.1 

5-37 

915 

18.I 

42.79 

57.48 

197 

21.41 

59.06 

19.9 

41.89 

32.46 

18.9 

1.07 

3394 

19.1 

5.23 

8.86 

19.1 

42.60 

57.30 

20.7 

21.69 

59.00 

20.9 

42.00 

32.13 

19.9 

1.06 

33.58 

20.1 

5.11 

8.56 

20.1 

42.42 

57.11 

21.7 

21.97 

58.97 

21.9 

42.11 

31.82 

20.9 

1.07 

33.23 

21. 1 

5.00 

8.24 

21. 1 

42.25 

56.90 

22.7 

22.24 

58.97 

22.9 

42.24 

31.52 

21.9 

I. II 

32.89 

22.0 

4.90 

7.92 

22.1 

42.09 

56.68 

237 

22.50 

58.97 

23.9 

42.37 

31.25 

22.9 

1. 16 

32.56 

23.0 

4.81 

7.60 

23.1 

41.94 

56.45 

24.7 

22.75 

58.98 

24.9 

42.50 

31-00 

23.9 

1.22 

32.24 

24.0 

4-73 

730 

24.1 

41.80 

56.23 

25.7 

22.98 

58.99 

259 

42.62 

30.76 

24.9 

1.29 

31.95 

25.0 

4.66 

7.02 

251 

41.68 

56.02 

26.7 

23.20 

58.99 

26.9 

42.74 

30.53 

25.9 

1.37 

31.67 

26.0 

4.60 

6.75 

26.1 

41.56 

55.81 

277 

23.41 

58.99 

27.9 

42.85 

30.29 

26.9 

1-43 

3140 

27.0 

4.53 

6.49 

27.1 

41.45 

55.62 

28.7 

2363 

58.97 

28.9 

42.94 

30.05 

27.9 

1.48 

31.14 

28.0 

4-45 

6.24 

28.1  '41.33 

* 

55.45 

29.7 

23.86 

58.94 

29.9 

43.03 

29.79 

28.9 

1.51 

30.88 

29.0 

4.36 

5-99 

29.1  '41.21 

55.28 

30.7 

24.10 

58.90 

30.9 

43.13 

29.51 

29.9 

1.53 

30.61 

30.0 

4.26 

5-74 

30.1 

41.06 

55.12 

31.7 

24.36 

58.86 

31.9 

43.23 

29.21 

30.9 

1.54 

30.32 

31.0 

4.16 

5-48 

311 

40.91 

54.94 

32.7 

24-63 

58.82 

32.9 

43.34 

28.90 

31.9 

1.55 

30.00 

32.0 

4.06 

5.19 

32.1 

40.75 

54.74 

11.95       -1 1. 91 

11.09     -11.04 

18.45    -18.42 

12.25     - 

-12.21 

9.78            -9.73 

i»>  42«     I7V46 

5^  47"      I '50 

7»»  17M   4i".i9 

9^    9m    . 

}o*.42 

lo*"  59"     56".70 

-85*>  12'     33".92 

-84O49'   5 1  ".9 1 

-86O53'   40".29 

-85O18'   5 

8".68 

-84^    7'    33".  14 

lEph  I. 
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APPARENT  PLACES  OF  CIRCUMPOLAR  STARS 
FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


4  Ootanftls. 

SI  Xense. 

7  Ootantis. 

C  OotantiE. 

V  Octe] 

Mag.  5.6 

Mag.  6 

.2 

Mag.  6.4 

Mag.  5.4 

Mag.  1 

Mean 
SoUr 
Date. 

Right 
Ascen- 
sion. 

Declina- 
tion 
Satdh. 

Mean 
Solar 
Date. 

Right 
Ascen- 
sion. 

Declina- 
tion 
South. 

Mean 
Solar 
Date. 

Right 
Ascen- 
sion. 

Declina- 
tion 
South. 

Mean 
Solar 
Date. 

Right 
Ascen- 
sion. 

Dedina. 

tion 
Stmtk. 

Mean 

Solar 
Date. 

Right 
Ascen- 
sion. 

h   m 

0     / 

h    m 

0     / 

h  m 

0     / 

h   m 

0     t 

h   IT 

Aug. 

142 

-85  II 

Aug. 

546 

-8449 
ft 

Aug. 

717 

-8653 

f  § 

Aug. 

9    9 

-8518 

Aug. 

1059 

»-7 

s 
«4.63 

58.82 

s 

1.9  143  34 

28.90 

1.9 

s 
1.58 

29.66 

I.O 

s 
4.06 

65.19 

I.I 

5 
40.75 

2.7 

24.91 

58.81 

2.9 !  43.48 

28.59 

2.9 

1.65 

29.30 

2.0 

3.97 

64.87 

2.1 

40.58 

3.7 

25.20 

58.83 

3.9 

43.64 

28.30 

3.9 

1.75 

28.95 

3.0 

3.90 

64.54 

3.1 

40.43 

4.7 

25.48 

58.88 

4.9 

43.80 

28.03 

4.9 

1.89 

28.62 

4.0 

3.85 

64.19 

4.1 

40.29 

5-7 

25.74 

58.95 

5.9 

43.98 

27.78 

5-9 

2.05 

28.32 

5.0 

3.81 

63.85 

5-1  '40.17 

6.7 

25.98 

59.03 

6.9 

44.16 

27.56 

6.9 

2.22 

28.04 

6.0 

3.79 

63.52 

6.1  '40.06 

7.7 

26.20 

59.12 

7-9 

44.32 

27.37 

7.9 

2.38 

27.79 

7.0 

3.78 

63.22 

7.1 !  39.98 

8.7 

26.41 

59.21 

8.9 

44.49 

27.19 

8.9 

2.53 

27.54 

8.0 

3.77 

62.94 

8. 1 ,  39-90 

9-7 

26.61 

59.28 

9.9 

44.63 

27.01 

9-9 

2.67 

27.30 

8.9 

3.76 

62.67 

1 
9.1  139.82 

10.7 

26.81 

59.33 

10.9 

44.76 

26.82 

10.9 

2.78 

2705 

9.9 

3.75 

62.41 

lO.I 

39-74 

11.7 

27.03 

59.37 

II. 9 

44.89 

26.61 

11.9 

2.89 

26.79 

10.9 

3.73 

62.15 

II. I 

3965 

12.7 

27.26 

5941 

12.8 

45.03 

26.37 

12.9 

2.99 

26.52 

11.9 

370 

61.88 

12. 1 

39.55 

13.7 

2750 

59.46 

13.8 

45.19 

26.13 

13.9 

3.10 

26.22 

12.9 

3.66 

61.59 

13.x 

39.44 

14.7 

27.76 

59.53 

14.8 

4536 

25.88 

14.9 

324 

25.90 

13-9 

362 

61.29 

14. 1 

39-32 

15.7 

28.02 

59.61 

15.8 

45-54 

2564 

15-9 

3.41 

25.59 

14.9 

3.60 

60.97 

"5.1 

39-21 

16.7 

28.29 

5971 

16.8 

45.74 

25.41 

16.9 

3.60 

25.28 

15-9 

3.59 

60.63 

16.1 

39.10 

177 

28.55 

59.83 

17.8 

45.95 

25.19 

17.9 

3.81 

24-99 

16.9 

3.59 

60.28 

17.1 

39.00 

18.7 

28.80 

59.97 

18.8 

46.16 

24-99 

18.9 

4.05 

24.70 

17.9 

3.62 

59.93 

18.1 

38.91 

197 

29.04 

60.13 

19.8 

46.38 

24.81 

19.9 

4.31 

24-43 

18.9 

3.66 

59.59 

19.0 

38.84 

20.7 

29.27 

60.30 

20.8 

46.60 

24-65 

20.9 

4.57 

24.19 

19.9     3.70 

59.26 

20.0 

38.78 

21.7 

29.48 

60.47 

21.8 

46.81 

24.52 

21.9 

4.83 

23.96 

20.9 

3.76 

58.94 

21.0 

38.74 

22.7 

29.67 

60.64 

22.8 

47.01 

24.40 

22.9 

5.08 

23-75 

21.9 

3.82 

58.63 

22.0 

38.69 

23.6 

29.86 

60.80 

23.8 

47.20 

24.28 

23.9 

5.31 

23-55 

22.9 

3.88 

58.35 

23.0 

38.66 

24.6 

30.04 

60.94 

24.8 

47.38 

24.16 

249 

5.52 

23.36 

23.9 

3.94 

58.09 

24.0 

38.63 

25.6 

30.22 

61.06 

25.8 

47.56 

24.03 

25.9 

5-72 

23.15 

24.9 

3.99 

57.84 

25.0 

38.59 

26.6 

30.41 

61.18 

26.8 

47.72 

23.88 

26.9 

5-91 

22.92 

25.9 

4.02 

57.58 

26.0 

38.54 

27.6 

30.61 

61.29 

27.8 

* 

47.89 

23-7« 

27.9 

6.10 

22.68 

26.9 

4.05 

57.31 

27.0 

38-4« 

28.6 

30.83 

61.41 

28.8 

48.08 

23.52 

28.9 

6.30 

22.42 

27-9 

4.08 

57.02 

28.0 

38.43 

29.6 

3106 

61.55 

29.8 

48.29 

23-34 

29-9 

6.52 

22.15 

28.9 

4.1 1 

56.72 

29.0 

38.35 

30.6 

31.30 

61.71 

30.8 

48.51 

23.17 

30.9 

6.78 

21.88 

29.9 

4->5 

56.41 

30.0 

38.28 

31.6 

31.53 

61.90 

318 

48.74 

23.01 

31  9 

7.07 

21.63 

30.9 

4.21 

56.08 

31.0 

38.23 

32.6 

31-75 

62.11 

32.8 

48.98 

22.89 

32.9 

7-39 

21.40 

31.9 

4.29 

55.74 

32.0 

38.ifi 

11.95       -11.91 

11.08     - 

11.04 

18.43     -18.41 

12.25       -12.21 

9.78 

I**  42"     i7'.46 

5**  47° 

I '.50 

7»»  17m    4i*.i9 

9»»    9«    3o».42 

10^59^ 

-85^ 

12'     3, 

J".92    1 

-84<> 

49'  5 

i".9i 

-86*» 

53'  4< 

y'.29  1 

-85*" 

18'  51 

B".68   1 

-84^ 

.    7/ 
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APPARENT  PLACES  OF  CIRCUMPOLAR  STARS 
FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


4  OctentU. 

81  Mtnnm, 

7  Octantis. 

C  OotantiE. 

Tf  OotantiB. 

Mag.  5 

.6 

Mag.  6.2 

Mag.  6.4 

Mag.  5.4 

Mag.  6.3 

Mean 

Richt 

Dedina* 

Mean 

Right 

Declina. 

Mean   Right 

Declina- 

Mean 

Right 

Declina- 

Mean 

Right 

Decli- 

Solar 

Ascen- 

tion 

Solar 

Ascen- 

tion 

Solar  Ascen- 

tion 

Solar 

Ascen- 

tion 

Solar 

Ascen- 

nation 

Date. 

sion. 

South. 

Date. 

sion. 

South. 

Date. 

sion. 

Souih. 

Date. 

sion. 

South. 

Date. 

sion. 

Souih. 

h   m 

0      / 

h   m 

0      t 

h    m 

0      / 

h    m 

0      / 

h   m 

0     / 

Sept. 

142 

-85  12 

Sept. 

546 

-8449 

Sept. 

7  17 

-8653 
ft 

Sept. 

9    9 

-8518 

f0 

Sept. 

1059 

-84     7 

am 

1.6 

s 
31.75 

2. II 

1.8 

s 
48.98 

22.89 

1-9 

s 
7.39 

21.40 

1-9 

s 
4.40 

55.42 

I.O 

38.18 

WW 

46.33 

2.6 

31.95 

2.34 

2.8 

49.22 

22.80 

2.9      7.71 

21.19 

2.9 

4.52 

55.12 

2.0 

38.16 

46.00 

3.6 

32.12 

2.58 

3.8 

49.46 

22.74 

3.9 

8.04 

21.01 

3.9 

4.64 

54.84 

3.0 

38.16 

45.68 

4-6 

32.27 

2.81 

4.8 

49.69 

22.69 

4.8 

8.36 

20.86 

4.9 

4.75 

54.59 

4.0 

38.16 

45.37 

5.6 

32.40 

3.04 

5.8 

49.90 

22.65 

5.8 

8.67 

20.72 

5.9 

4.86 

54.36 

5.0 

38.18 

45.08 

6.6 

32.54 

3.24 

6.8 

50.09 

22.60 

6.8 

8.95 

20.57 

6.9 

4.98 

54.  "3 

5-9 

38.21 

44.81 

7.6 

32.68 

3-44 

7.8 

50.29 

22.54 

7.8 

9.21 

20.42 

7.9 

5.08 

53.90 

6.9 

38.22 

44.53 

8.6 

32.84 

3.62 

8.8 

50.48 

22.46 

8.8 

9-47 

20.25 

8.9 

5.19 

53.65 

7-9 

38.23 

44.27 

9.6 

33.00 

3.81 

9.8 

50.68 

22.37 

9.8 

9-74 

20.07 

9-9 

5.28 

53.39 

8.9 

38.22 

44.00 

I0.6 

33.18 

4.00 

10.8 

50.90 

22.28 

10.8 

10.02 

19.87 

10.9 

5.37 

53." 

9.9 

38.21 

43.71 

II.6 

33.37 

4.21 

11.8 

51.13 

22.18 

11.8 

10.32 

19.67 

11.9 

5-47 

52.81 

10.9 

38.19 

43.41 

12.6 

33.56 

4.43 

12.8 

« 

51.37 

22.09 

12.8 

10.64 

19.47 

12.9 

5.59 

52.5J 

1 1.9 

38.18 

43.10 

13-6 

33.75 

4.68 

13.8 

51.63 

22.01 

13-8 

10.99 

19.28 

13-9 

5.73 

52.21 

12.9 

38.17 

42.77 

14.6 

33-93 

4.95 

14.8 

51.89 

21.96 

14.8 

11.36 

19.09 

14.9 

5.88 

5i.9» 

13.9 

38.18 

42.42 

15.6 

34.09 

5.23 

15.8 

52.15 

21.93 

15.8 

"•75 

18.93 

15.9 

6.05 

5 1  62 

14.9 

38.19 

42.08 

16.6 

34.24 

5.54 

16.8 

52.40 

21.93 

16.8 

12.14 

18.79 

16.9 

6.23 

5x36 

15.9 

38.22 

41.74 

17.6 

34-37 

5.84 

177 

52.66 

21.94 

17.8 

12.53 

18.68 

17.9 

6.41 

51." 

16.9 

38.27 

41.41 

18.6 

34.48 

6.14 

18.7 

52.91 

21.97 

18.8 

12.92 

18.58 

18.9 

6.61 

50.88 

17.9 

38.34 

41.09 

19.6 

34.58 

6.43 

19.7 

53.14 

22.01 

19.8 

13.29 

18.50 

19.9 

6.80 

50.67 

18.9 

38.41 

40.78 

20.6 

3467 

6.70 

20.7 

53.36 

22.05 

20.8 

13.63 

18.43 

20.9 

6.98 

50.48 

19.9 

38.49 

40.49 

21.6 

34-75 

6.95 

21.7 

53.56 

22.08 

21.8 

13.96 

18.36 

21.9 

7.15 

50.29 

20.9 

38.56 

40.22 

22.6 

34.84 

7.18 

22.7 

53.76 

22.09 

22.8 

14.28 

18.28 

22,9 

7.30 

50.10 

21.9 

38.62 

39.97 

23.6 

34.94 

7.41 

23.7 

53.97 

22.09 

23.8 

14.58 

18.17 

23.9 

7.45 

49.90 

22.9 

38.67 

39.72 

24.6 

35.06 

7.65 

24.7 

54.18 

22.09 

24.8 

14.89 

18.06 

24.9 

7.58 

49.68 

23-9 

38.71 

39.46 

25.6 

35.19 

7.90 

25.7 

54.39 

22.07 

25.8 

15.22 

17.95 

25.9 

7.73 

49.45 

24.9 

38.74 

39.19 

26.6 

35.32 

8.17 

26.7 

54.62 

22.06 

26.8 

15.58 

17.82 

26.9 

7.89 

49.20 

25.9 

38.78 

38.90 

27.6 

35.45 

8.45 

27.7 

54.88 

22.07 

27.8 

15.96 

17.70 

27.9 

8.08 

48.96 

26.9 

38.82 

38.60 

28.6 

35.57 

8.75 

28.7 

55.14 

22.10 

28.8 

16.37 

17.60 

28.9 

8.29 

48.72 

27.9 

38.88 

38.28 

29.5 

35.67 

9.07 

29.7 

55.40 

22.17 

29.8 

16.80 

17.53 

29.9 

8.51 

48.50 

28.9 

38.96 

37.96 

30.5 

35.75 

9.41 

30.7 

55.64 

22.27 

30.8 

17.22 

17.49 

30.9 

8.74 

48.30 

29.9 

39.06 

37.65 

31.5 

35.80 

9.74 

31.7 

55.88 

22.38 

31.8 

17.64 

17.48 

31-9!  8.99 

48.14 

30.9 

39.17 

37.35 

32.5 

35.83 

10.06 

32.7 

56.11 

22.51 

32.8 

18.03 

17.49 

32.9    923 

48.00 

31.9 

3929 

37.08 

11.95       - 

11.91 

11.08     -11.04 

18.42     -18.40 

12.24     -12.20 

9.78        -9.72 
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APPARENT  PLACES  OF  CIRCUMPOLAR  STARS 

FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


4  Octantis. 

81  Xense. 

7  Octantis. 

C  Octantis. 

17  Octantis. 

Mag.  5.6 

Mag.  6 

.2 

Mag.  6 

.4 

Mag.  5.4 

Mag.  6.3 

Mean 
Solar 
Date. 

Right 
Ascen- 
sion. 

Declina 

tion 
South. 

Mean 
Solar 
Date. 

Right 
Ascen- 
sion. 

Declina- 
tion 
SatUh. 

Mean 
Solar 
Date. 

Right 
Ascen- 
sion. 

Dedina- 

tion 
South. 

Mean 
Solar 
Date. 

Right 
Ascen- 
sion. 

Declina- 
tion 
South. 

Mean 
Solar 
Date. 

Right 

Aaoeo- 

sion. 

Decfr 

SmA. 

h   m 

0        r 

h   m 

0     / 

h    m 

0      t 

h   m 

0      / 

h  m'      »   ' 

Oct. 

142 

-85  12 

Oct. 

546 

-8449 

m  § 

Oct. 

717 

-8653 

Oct. 

9    9 

-85  18 

t  § 

Oct. 

1059 

-*^  7 

1-5 

s 
35.80 

9.74 

1.7 

s 
55.88 

w  w 

22.38 

1.8 

8 
17.64 

w  r 

17.48 

1.9 

s 
8.99 

'  w 

48.14 

1-9 

s 
39.29 

37.08 

2.5 

35.83 

10.06 

2.7 

56.11 

22.51 

2.8 

18.03 

17.49 

2.8 

9.23 

48.00 

2.9 

39.42 

36.83 

3-5 

35.86 

10.36 

3.7 

56.31 

22.64 

3.8 

18.39 

17.50 

3.8 

9-45 

47.88 

39 

39.54 

36.60 

4-5 

35.88 

10.64 

4.7 

56.50 

22.75 

4.8 

18.74 

17.51 

4.8 

9.65 

47.76 

49 

39.65 

36.38 

55 

35.92 

10.91 

5.7 

56.69 

22.86 

5.8 

19.08 

17.50 

5.8 

9.85 

47.63 

5.9 

39-75 

36.16 

6.5 

3596 

II. 17 

6.7 

56.89 

22.94 

6.8 

19.42 

17.47 

6.8 

XO.04 

47.48 

6.9 

39.84 

35.93 

75 

36.02 

11.44 

7.7 

5709 

23.01 

7.8 

19.75 

17-44 

7.8 

10.22 

47.32 

7.9 

39-93 

35.68 

8.5 

36.09 

11.72 

8.7 

57.30 

23.08 

8.8 

20.11 

17.40 

8.8 

10.42 

47.15 

8.9 

40.02 

35.42 

9-5 

36.16 

12.01 

9.7 

57.53 

23.16 

9.8 

20.49 

1735 

9.8 

10.63 

46.97 

9.9 

40.11 

3515 

10.5 

36.23 

12.32 

10.7 

57.77 

23.24 

10.7 

20.90 

17.32 

10.8 

10.85 

46.79 

10.9 

40.22 

3487 

II-5 

36.29 

12.64 

II.7 

58.01 

23.35 

11.7 

21.32 

17.29 

XI.8 

11.09 

46.62 

11.9 

40.34 

3458 

12.5 

36.33 

12.99 

12.7 

58.25 

23.48 

12.7 

21.76 

17.28 

12.8 

11.35 

46.45 

* 

12.9 

40.47 

3430 

13.5 

36.36 

13.34 

137 

58.49 

23.63 

13.7 

22.20 

17.30 

13.8 

11.62 

46.30 

13.9 

40.62 

3403 

14.5 

36.37 

13.69 

14.7 

58.72 

23.81 

14.7 

22.64 

17.34 

14.8 

11.90 

46.18 

14.9 

40.78 

33.77 

15.5 

36.36 

14.04 

15.7 

58.95 

24.00 

15.7 

23.07 

17.41 

15.8 

12.18 

46.09 

159 

40.94 

33.53 

16.5 

36.34 

14.38 

16.7 

59.17 

24.21 

16.7 

23.48 

17.49 

16.8 

12.45 

46.01 

16.9 

41. II 

33.32 

17.5 

36.31 

14.70 

17.7 

59.36 

24.41 

17.7 

23.87 

17.59 

17.8 

12.72 

45.94 

17.9 

41.28 

33.12 

18.5 

36.27 

15.01 

18.7 

59.53 

24.61 

18.7 

24.23 

17.69 

18.8 

12.97 

45.89 

18.9 

41-45 

32.93 

19.5 

36.23 

15.30 

19.7 

59.70 

24.80 

19.7 

24.57 

17.77 

19.8 

13.21 

45.85 

19.9 

41.61 

32.76 

20.5 

36.20 

15.57 

20.7 

59.87 

24.97 

20.7 

24.89 

17.85 

20.8 

13.43 

45.80 

20.9 

41.75 

32.60 

21.5 

36.18 

15.84 

21.7 

60.04 

25.13 

21.7 

25.22 

17.91 

21.8 

13.65 

45.74 

21.9 

41.88 

32.43 

22.5 

36.17 

16.11 

22.7 

60.22 

25.27 

22.7 

25.56 

17.96 

22.8 

13.86 

45.66 

22.9 

42.01 

32-25 

23.5 

36.17 

16.40 

23.7 

60.41 

25.42 

23.7 

25.92 

18.00 

23.8 

14.09 

45.56 

23.9 

42.14 

32.04 

24.5 

36.17 

16.70 

24.6 

60.61 

25.58 

24.7 

26.30 

18.05 

24.8 

14.34 

45.46 

24.9 

42.28 

31.83 

25.5 

36.16 

17.04 

25.6 

60.82 

25.76 

25.7 

26.69 

18.11 

25.8 

14.60 

45.38 

25.9 

42.44 

31.61 

26.5 

36.14 

17.38 

26.6 

61.03 

25.97 

26.7 

27.10 

18.20 

26.8 

14.88 

45.31 

26.9 

42.63 

31.39 

27.5 

36.09 

17.73 

27.6 

61.24 

26.22 

27.7 

27.53 

18.33 

27.8 

15.17 

45.26 

27.9 

42.83 

31.19 

28.5 

36.01 

18.08 

28.6 

61.43 

26.49 

28.7 

27.94 

18.48 

28.8 

15.47 

45.24 

28.9 

43.04 

31.01 

295 

35.91 

18.42 

29.6 

61.60 

26.77 

29.7 

28.32 

18.65 

29.8 

15.76 

45.26 

29.9 

43.25 

30.86 

30.5 

35.81 

18.74 

30.6 

61.75 

27.06 

30.7 

28.68 

18.83 

30.8 

16.04 

45.30 

30.8 

4346 

30.75 

315 

3570 

19.02 

31.6 

61.89 

27.34 

31.7 

29.01 

19.02 

31.8 

16.31 

45.34 

31.8 

43.65 

30.66 

32.5 

35.59 

19.29 

32.6 

62.02 

27.60 

32.7 

29.32 

19.19 

32.8 

16.56 

45.38 

32.8 

43.84 

30.56 

11.96      -11.92 

11.08     - 

11.04 

18.42      - 

18.39 

12.24     -12.20 

9.77         -9.72 
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APPARENT  PLACES  OF  CIRCUMPOLAR  STARS 

FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


4  Oeteatti. 

81  XensiB. 

7  OotanttB. 

C  Ootantis. 

7  OotanttB. 

Mag.  5.6 

Mag.  6.2 

Mag.  6.4 

Mag.  5.4 

Mag.  6.3 

Solar 
Date. 

Riglit 
akm. 

De<dma- 

tioa 
Somik. 

Mean 

Solar 
Date. 

Right 
Ascen- 
sion. 

Declina- 
tion 
South. 

Mean 
Solar 
Date. 

Right 
Ascen- 
sion. 

Declina 

tion 
So%Uk. 

Mean 
Solar 
Date. 

Declina- 
tion 
South. 

Mean 
Solar 
Date. 

Right 

Ascen" 

sion. 

Decli- 
nation 
South. 

h   m 

0     t 

h   m 

0      / 

h   m 

0      / 

h    ni 

0      t 

h    m 

0     / 

Nov. 

142 

-85  12 

»0 

Nov. 

5  47 

-8449 

mm 

Nov. 

7x7 

-8653 

0  p 

Nov .    9    9 

-8518 

m  § 

Nov. 

1059 

-84     7 

m  m 

1.5 

a 
35.59 

WW 

19.29 

1.6 

8 
2.02 

W  W 

27.60 

1.7 

8 
29.32 

19.19 

1.8 

8 
16.56 

w  w 

45.38 

1.8 

8 
43-84 

9  r 

30.56 

2.5 

35.50 

19.55 

2.6 

2.15 

27.84 

2.7 

29.62 

19.35 

2.8 

16.80 

45.41 

2.8 

44.01 

30.46 

3.5 

35.41 

19.80 

3.6 

2.28 

28.06 

3-7 

29.92 

19.49 

3.8 

1703 

45.42 

3.8 

44.18 

30.35 

44 

35.34 

20.07 

4.6 

2.42 

28.27 

4.7 

30.24 

19.61 

4.8 

17.26 

45.42 

4.8 

44-34 

30.22 

54 

35.28 

20.35 

5.6 

2.57 

28.49 

5.7 

30.56 

19.74 

5.8 

17.50 

45.42 

5.8 

4452 

30.09 

64 

35-22 

20.64 

6.6 

2.73 

28.72 

6.7 

30.90 

19.87 

6.8 

17.75 

45.41 

6.8 

44.70 

29-95 

74 

35.15 

20.94 

7.6 

2.89 

28.97 

7.7 

3X-26 

20.01 

7.8 

18.02 

4541 

7.8 

44.89 

29.80 

«4 

35.07 

21.26 

8.6 

3.06 

29.23 

8.7 

31.63 

20.17 

8.7 

18.30 

45.41 

8.8 

45.08 

29.65 

94 

34.98 

21.59 

9.6 

3.22 

29-5" 

9.7 

32.01 

20.35 

9.7 

18.60 

45-44 

9.8 

45.30 

29.51 

104 

34.87 

21.91 

10.6 

3.38 

29.81 

10.7 

32.39 

20.55 

10.7 

18.90 

45-48 

10.8 

45.53 

2939 

"4 

34.73 

22.23 

11.6 

3.53 

30.12 

11.7 

32.76 

20.78 

11.7 

19.21 

45-55 

11.8 

45.77 

29.30 

124 

34.57 

22.55 

12.6 

3.66 

30.46 

12.7 

33.10 

21.03 

12.7 

19.51 

45.64 

12.8 

46.01 

29.21 

134 

3441 

22.84 

X3-6 

3.78 

30.80 

13.7 

3342 

21.28 

13.7 

19.79 

45.75 

13.8 

46.24 

29.16 

M4 

34.24 

23.11 

14.6 

3.88 

3»»3 

147 

33.72 

21.54 

14.7 

20.06 

45.87 

14.8 

46.47 

29.13 

154 

34.07 

23.35 

15.6 

3.96 

3145 

15.7 

33.99 

21.79 

15.7 

20.31 

46.00 

15.8 

46.69 

29.11 

164 

33.91 

2357 

16.6 

4.04 

3x75 

16.7 

34.23 

22.03 

16.7 

20.54 

46.13 

16.8 

46.90 

29.10 

>74 

3376 

23.78 

17.6 

4.II 

32.04 

17.6 

3446 

22.25 

17.7 

20.77 

46.25 

17.8 

47.10 

29.09 

iM 

33.62 

24.00 

18.6 

4.19 

32.31 

18.6 

34.69 

22.46 

18.7 

20.99 

46.35 

18.8 

47.29 

29.07 

m 

3349 

24.21 

19.6 

4.27 

32.57 

19.6 

34.94 

22.67 

19.7 

21.21 

46.44 

19.8 

47.47 

29.03 

»4 

33.37 

24.45 

20.6 

4.37 

32.83 

20.6 

35-21 

22.87 

20.7 

21.45 

46.52 

20.8 

47.66 

28.98 

214 

33.24 

24.70 

21.6 

4.48 

33-" 

21.6 

35.50 

23.07 

21.7 

21.71 

46.60 

21.8 

47.86 

28.92 

224 

33.10 

24.97 

22.6 

4.59 

3341 

22.6 

35.81 

23.30 

22.7 

21.98 

46.70 

22.8 

48.08 

28.87 

234 

32.94 

25.26 

23.6 

4.70 

33.74 

23.6 

36.12 

23.56 

23.7 

22.26 

46.82 

23.8 

48.32 

28.82 

244 

32.75 

25.53 

24.6 

4.79 

34.10 

24.6 

3642 

23.85 

24.7    22.55 

46.97 

24.8 

48.57 

28.80 

254 

32.54 

25.80 

25.6 

4.86 

3447 

25.6 

36.70 

24.17 

257 

22.83 

47.15 

25.8 

48.83 

28.81 

264 

32.31 

26.03 

26.6 

4.92 

34.85 

26.6 

36.95 

24.50 

26.7 

23.10 

47.36 

26.8 

49.08 

28.85 

274 

32.08 

26.24 

27.6 

4.95 

35.22 

27.6 

37.16 

24.83 

27.7 

23.36 

47.58 

27.8 

49.32 

28.91 

284 

31.85 

26.43 

28.6 

4.97 

35.58 

28.6 

37.35 

25.14 

28.7 

23.59 

47.80 

28.8 

49.55 

28.99 

294 

31.64 

26.60 

29.6 

4.99 

35.92 

29.6 

37.51 

25.44 

29.7 

23.80 

48.01 

29.8 

49.77 

29.07 

304 

3144 

26.76 

30.5 

500 

36.24 

30.6 

37.67 

25.72 

30.7 

2399 

48.21 

30.8 

49.97 

29.14 

314 

31.26 

26.92 

31.5 

502 

36.54 

31.6 

37.84 

25.99 

31.7 

24.20 

48.38 

31.8 

50.16 

29.20 

11.97       -11.93 

XI.09     -XI.04 

18.43       -18.40 

12.24     -12.20 

9.77         -972 

i^  42*     I7'.46 

5**  47»      I -.50 

7^  i7»    4i*.i9 

9**    9°"    30*.42 

lo^  59^     56«.70 

-«5^ 

12'   a 

3".92 

-84^ 

49'  5 

i".9i 

-86*> 

53'   4< 

0".29 

-85** 

18'    5 

8".68 

-84 

.    7. 

33".  14 

1913- 


-32 


[Bphxs] 
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DECEMBER,  1913. 


APPARENT  PLACES  OF  CIRCUMPOLAR  STARS 
FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


i  OotantU. 

Mag.  5.6 


Mean 
Solar 
Date. 

Right 
Ascen- 
sion. 

h   m 

Dec. 

142 

8 

1-4 

31-26 

2.4 

31.09 

3.4 

30-92 

4.4 

3074 

Declina 

tion 

South. 


5.4 
6.4 

7-4 
8.4 

9.4 
10.4 

11.3 
12.3 

133 
143 
153 
16.3 

173 


30.55 

30.35 

30.13 
29.90 

29.65 

2939 
29.13 

28.86 

28.60 

28.35 
28.12 

27.91 
27.69 


18.3  127.48 


193 
20.3 

21.3 
22.3 

233 
243 

253 
26.3 

273 
28.3 

293 
30.3 
313 
32.3 


27.26 
27.03 

26.78 
26.51 
26.21 

25-91 

25.62 

25-33 

2504 
24.80 

24-55 

24-31 
24.07 

23.83 


-85  12 
ft 

26.92 

27.09 

27.28 

27.47 

27.67 
27.89 
28.10 
28.31 

28.51 
28.68 
28.84 
28.96 

29.07 
29.16 
29.25 
29.33 

29.41 
29.52 
29.64 

29.77 

29.91 
30.04 

30.15 
30.22 

30.26 
30.29 
30.29 
30.30 

30.31 
30.31 
30.34 
30.38 


81  XenuB. 
Mag.  6.2 


11.97 
-85**  12' 


-11.93 

I7-.46 

33".92 


Mean 
Solar 
Date. 


Dec. 

1-5 
2.5 
3.5 
4-5 

5-5 
6.5 
7.5 
8.5 

9-5 
10.5 

11.5 
12.5 

13.5 

14.5 

15.5 
16.5 

175 
18.5 

19.5 
20.5 

21.5 
22.5 

23.5 
24-5 

25.5 
26.5 

27.5 
28.5 

295 
30.5 
31.5 
32.5 


Right 
Ascen- 
sion. 


h    m 
5  47 
s 
5.02 

505 
509 
5.13 

5.18 
5-23 
5-27 
530 

5-32 
5.31 
5.29 
5.25 

5.20 

5-15 
5.10 

5.05 

5.01 

4-99 
4-97 
4.95 

4.92 
4.88 
4.81 
4-72 

4.61 

4-49 
438 
4.27 

4-17 
4.07 

3.99 
3-91 


Declina< 

tion 
South. 


-8449 
// 

36.54 
36.83 
37-13 
37.44 

37.76 
38.09 

38.44 
38.82 

39.22 
39.60 
39.98 
40.35 

40.71 
41.04 

41-35 
41.64 

41.94 

42.25 

42.57 
42.91 

43.27 
43-65 
4405 
44.44 

44.81 

45.15 
45-47 
45.77 

46.05 

46.33 
46.63 

46.93 


7  Ootantts. 
Mag.  6.4 


11.09     -11.05 
5^  47»      1-.50 

-84**  49'   5 1  "91 


Mean 

Solar 
Date. 


Dec. 

1.6 
2.6 
3.6 


Right 
Ascen- 
sion. 


h    m 
7  17 

8 
37.84 
38.01 

38.20 


4.6    38.40 


5.6 

6.6 

7.6 
8.6 

9.6 
10,6 
II  .6 
12.6 

13.6 
14.6 
15-6 
16.6 

17.6 
18.6 
19.6 


38.62 

38.84 

39.05 
39.26 

39-45 
39.62 

39.76 
39.87 

39.94 
40.00 

40.05 

40.12 

40.19 
40.27 
40.39 


Declina- 

tion 

South. 


-8653 


ff 


20.6:40.51 


21.6 
22.6 

23-5 

24.5 

25-5 
26.5 

27.5 
28.5 

29.5 
30.5 
31.5 
32.5 


40.63 

40.72 

40.80 

40.83 
40.83 

40.80 

40.76 
40.72 

40.68 
40.66 

40.65 

40.66 


2599 

26.25 
26.50 

26.77 

2705 
27.34 
27.65 
27-98 

28.33 
28.69 

29.05 
29.42 

29.78 

30.12 

30.45 
30.75 

31.04 

31-33 
31-64 

31-97 

32.33 
32.72 

33.12 

33-52 

33-92 
3430 
34.66 
35.00 

3532 
3564 

35-95 
36.28 


C  OotftBtU. 
Mag.  5.4 


Mean 
Solar 
Date. 


18.44      -18.42 
yh  17™    4lVl9 
-86'' 53'   4o".29 
[Eph  13] 


Right 
Ascen- 
sion. 


Declina- 
tion 
South. 


Dec. 

1-7 
2.7 
3.7 
4.7 

5-7 
6.7 
7.7 
8.7 

9.7 
10.7 

11.7 

12.7 

13.7 
14.6 

15.6 
16.6 

17.6 
18.6 
19.6 
20.6 


h    m 
9    9 
s 
24.20 

24.41 
24.62 
24.84 

25-07 
2532 

25.57 
25.82 

26.07 
26.30 

26.53 
26.73 

26.91 
27.07 

27-23 
27-39 

27-55 
27-72 
27.90 

28.09 


-8518 


ft 


21.6  !  28.30 

22.6 :  28.51 
23.6  28.70 
24.6  28.88 


25.6 
26.6 

27.6 

28.6 

29.6 
30.6 
31.6 
32.6 


29-04 
29.17 

29.29 


48.38 

48.55 
48.71 

48.87 

4905 
49.24 

49-45 
49.68 

49.92 

50.19 
50.48 

50.77 

51.07 

51.35 
51.62 

51.87 

52.11 
52.34 
52.59 
52.85 

53.14 
53.46 
53.80 
54.16 

5452 
54.87 

55-22 


7  Octentts. 
Mag.  6.3 


Mean 

Solar 
Date. 


29.39    55.54 


29.49 
29.60 

29-72 

29.85 


55.84 
56.13 
56.41 
56.70 


12.24       -12. 20 

9»»    9«    30'.42 
-85<>  18'   58".68 


Dec. 

1.8 
2.8 
3.8 
4.8 

5.8 
6.7 

7.7 
8.7 

9.7 
10.7 

11.7 

12.7 

"37 
14.7 
15.7 
16.7 

17.7 
18.7 

19.7 
20.7 

21.7 
22.7 

23.7 
24.7 


Right 
Ascen- 
sion. 


Dedi. 
natiM 
S<mtk 


h   m 

1059 

s 
50.16 

50.36 
50.56 
50.77  :  29.30 


-84  7 

29.20 
29.24 
29.27 


50.99 
51.22 

51.46 

51.71 

51.96 
52.20 

5244 
52.67 

52.89 
53.10 

53.29 
53.47 

53.66 

53.85 
5405 


29.33 
29-37 
2942 
2949 

29-59' 
29.72 

29.85 
30-a> 

30.17 

30.34 
30.50 
30.64 

30-77 
30.91 
31-02 


54.27   3i.>5 

54.51  31.29 
54.76  3146 
55.00 1  31.67 
55.22 !  31.91 


32.16 

3240 
32.64 
32.8S 

33-10 
33.30 
33-50 
33.71 


25.7 

55.43 

26.7 

55.63 

27-7 

55.81 

28.7 

55.98 

29.7 

56.15 

30.7 

56.32 

31.7 

56.49 

32.7 

5667 

9.77      -9.72 

10^  59*     56'.70 


JANUARY,  1913. 
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APPARENT  PLACES  OF  CIRCUMPOLAR  STARS 
FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


tOotentU. 

(^OctantU. 

X  Ootantis. 

(T  OotantlB. 

V  Ootantis. 

Mag.  5.4 

Mag.  4.1 

Mag.  5.2 

Mag.  5.5 

Mag.  5.7 

McAn 

Solar 
Date. 

Right 
Ascen- 
sion. 

DecUna- 

tson 

S<mih. 

Mean 

Solar 
Date. 

Right 
Ascen- 
sion. 

Dechna- 

tion 

Souik. 

Mean 
SoUr 
Date. 

Right 
Ascen- 
sion. 

Declina- 
tion 
South, 

Mean 
Solar 
Date. 

Right 
Ascen- 
sion. 

Declina- 
tion 
S<nUh. 

Mean 
Solar 
Date. 

Right 
Ascen- 
sion. 

Decli- 
nation 
South, 

h    m 

0      f 

h   m 

0      t 

h   m 

0      / 

h    m 

0      / 

h    m 

0     / 

Jan. 

1245 

-8438 

Jan. 

14  12 

-8315 

Jan. 

18  3 

-8739 

M  m 

Jan. 

1919 

-8913 

mm 

Jan. 

22  15 

-86  24 

0.8 

s 
36.67 

44.65 

0.8 

s 
41.77 

59.63 

0.9 

8 
14.88 

58.55 

I.O 

s 
50.15 

WW 

69.43 

I.I 

5 
14.09 

it 
60.42 

1-7 

36.96 

44.71 

1.8 

41.99 

59.53 

1.9 

15.10 

58.19 

2.0 

50.20 

69.03 

2.1 

13.81 

60.14 

•2-7 

37.26 

44.81 

2.8 

42.24 

59.47 

2.9 

15.37 

57.83 

3.0 

50.38 

68.63 

3.1 

13.55 

59.84 

37 

37.55 

44.94 

3.8 

42.49 

59.45 

3.9 

15.68 

57.48 

4.0 

50.67 

68.23 

4.1 

13.32 

59.53 

4-7 

37.82 

45.08 

4.8 

42.73 

5946 

4.9 

16.01 

57.15 

5.0 

51-07 

67.85 

5.1 

13.11 

59-21 

57 

38.08 

45.23 

5.8 

42.95 

59.48 

5.9 

16.35 

56.84 

6.0 

51.55 

67.50 

6.1 

12.93 

58.90 

6.7 

38.34 

45-39 

6.8 

43.16 

59.52 

6.9 

16.69 

56.56 

7.0 

52.05 

67   16 

7.1 

12.76 

58.59 

7-7 

38.57 

45.55 

7.8 

43.37 

59.55 

7.9 

17.02 

56.30 

8.0 

52.54 

66.83 

8.1 

12.61 

58.29 

8.7 

38.80 

45.70 

8.8 

43.57 

59.58 

8.9 

17.35 

56.04 

9.0 

53.02 

66.52 

91 

12.47 

58.02 

97 

39.01 

45.85 

9.8 

43.76 

59.61 

9.9 

17.67 

55.78 

1 0.0 

53.45 

66.22 

10. 1 

12.32 

57.75 

I0.7 

3923 

45.98 

10.8 

43.95 

59.64 

10.9 

17.97 

5552 

10.9 

53.84 

65.91 

II. I 

12.16 

57.49 

II.7 

39.46 

46.10 

II. 8 

44.14 

59.65 

11.9 

18.26 

55.25 

1 1.9 

54.19 

65.60 

12.1 

12.00 

57.22 

12.7 

39.70 

46.22 

12.8 

44.34 

59.66 

12.9 

18.54 

54.97 

12.9 

54.51 

65.28 

13.1 

II.81 

56.95 

137 

39.94 

46.34 

13.8 

44.54 

59.66 

13.9 

18.82 

5467 

139 

54.82 

64.94 

14.1 

II.61 

56.66 

14-7 

40.19 

46.47 

14.8 

44.76 

59.66 

14.9 

19.14 

5436 

14.9 

55.18 

64.58 

15.1 

11.40 

56.36 

15-7 

40.45 

46.63 

15.8 

44-99 

59.67 

15.9 

19.48 

54.04 

15.9 

55.61 

64.19 

16. 1 

11.20 

56.04 

16.7 

40.73 

46.79 

16.8 

45.24 

59.69 

16.9 

19.87 

53.71 

16.9 

56.16 

63.81 

17.1 

1 1. 01 

55.68 

17.7 

41.01 

46.99 

17.8 

45.49 

59.74 

17.9 

20.30 

53.39 

17.9 

56.85 

63.42 

18.1 

10.84 

55.31 

18.7 

41.27 

47.22 

18.8 

45.73 

59.83 

18.9 

20.77 

53.09 

18.9 

57.70 

63.04 

19.1 

10.69 

54.93 

19.7 

41-53 

47.47 

19.8 

45.96 

59.93 

19.9 

21.26 

52.82 

19.9 

58.65    62.67 

20.1 

10.58 

54.54 

20.7 

41.76 

47.73 

20.8 

46.19 

60.06 

20.9 

21.77 

52.56 

20.9 

59.67 

62.33 

21. 1 

10.52 

54.17 

21.7 

41.97 

47.99 

21.8 

46.41 

60.21 

21.9 

22.26 

52.34 

21.9 

60.68 

62.03 

22.1 

10.46 

53.82 

22.7 

42.17 

48.24 

22.8 

46.61 

60.35 

22.9 

22.74 

52.13 

22.9 

61.66 

61.74 

23.1 

10.40 

53.48 

23-7 

42.36 

48.47 

23.8 

46.80 

60.48 

23.9 

23.18 

51.92 

23.9 

62.57 

61.46 

24.1 

10.34 

53.16 

24.7 

42.55 

48.69 

24.7 

46.99 

60.58 

24.9 

23.58 

51.72 

1            1 
24.9   63.38'  61.18 

25.1 

10.26 

52.85 

25.7 

42.76 

48.88 

25.7 

47.19 

60.68 

25.9 

23.98 

51.49 

25.9  1  64.12'  60.87 

26.1 

10.15 

52.55 

26.7 

42.97 

49.08 

26.7 

47.39 

60.74 

26.9 

24.38 

5124 

26.9 

64.81 

60.55 

27.1 

10.02 

52.22 

27.7 

43.20 

49.28 

27.7 

47.61 

60.81 

27.9 

24.79 

50.97 

27.9 

65.52 

60.22 

28.1 

9.88 

51.88 

28.7 

43.46 

49.51 

28.7 

47.83 

60.90 

28.9 

25.24 

50.68 

28.9 

66.33    59.86 

29.1 

9.75 

51.51 

29.7 

43.71 

49.75 

29.7 

48.07 

61.01 

29.9 

25.73 

50.39 

29.9 

67.26    59.49 

30.1 

9.62 

51.12 

30.7 

43.97 

50.01 

30.7 

48.31 

61.14 

30.9 

26.25 

50.11 

30.9 

68.32    59.12 

311 

9.53 

50.71 

317 

44.20 

5029 

31.7 

48.54 

61.28 

31.9 

26.81 

49.85 

31.9 

69.47    58.77 

32.1 

9.47 

50.30 

32.7 

44.42    5059 

32.7 

48.77 

61.45 

32.9 

27.37 

4963 

32.9 

70.70 ;  58.43 

33.1 

9.42 

49.90 

10. 

72       -10.67 

8.53       -8.47 

24.54     -24.52 

74.85     -74.84 

i( 

>.oo      -15.96 

I2»»- 

45°     43'.33 

i4»»  12™    50».8i 

i8»»    3»    48».95 

19b  21™    19*.  15 

22' 

'  15°     19*.  18 

-84*> 

39'       , 

3".86 

-830 

16'   i; 

5".94    1 

-87^ 

39'  5, 

3".07    1 

-89<> 

13'  5: 

7".47    1 

-86< 

>24' 

39"46 

[Bph  23] 


500 


FEBEUARY,  1913. 


APPARENT  PLACES  OF  CIRCUMPOLAR  STARS 
FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


t  OotantiB. 

d  OctantlB. 

X  OotantiB. 

<rootuiiiB. 

t^Octuitis. 

Mag.  5.4 

Mag.  4 

.1 

Mag.  5.2 

Mag.  5.5 

1 

Mag.  5.7 

Mean 
Solar 
Date. 

Right 
Ascen- 
sion. 

Declina- 
tion 
Souik. 

Mean 
Solar 
Date. 

Right 
Ascen- 
sion. 

Declina- 
tion 
South. 

Mean 
Solar 
Date. 

Right 
Ascen- 
sion. 

Declina- 
tion 
South. 

Mean 
Solar 
Date. 

Right 
Ascen- 
sion. 

DecUna- 

tton 
•South. 

Mean 
Solar 
Date. 

Right 
Ascen- 
sion. 

Dcdi- 
natifll    ■ 
SmA.    . 

h    m 

0     f 

h    m 

0      f 

h   m 

0      / 

h    m 

0     # 

h    m 

0    » 

Feb. 

1245 

-8438 

Feb. 

14  12 

-8316 

§  B 

Feb. 

18  3 

-8739 

Feb. 

19  20 

-8913 

Feb. 

22  15 

-8614    : 

tt         1 

1.7 

8 
44.42 

50.59 

1.7 

s 
48.77 

9  W 

1.45 

1.9 

s 
27-37 

49.63 

"•9 

s 
10.70 

r  r 

58.43 

I.I 

s 
9-47 

5o.y>  ■ 

2.7 

44.63      50-90 

2.7 

48.99 

1.64 

2.9 

27-94 

49.42 

2.9 

11.97 

58.12 

2.1 

9.42 

4990  '. 

3.7 

44.83    51-21 

3.7 

49.20 

1.83 

3.9    28.50 

49.23 

3.9 

13.25 

57.83 

3.1 

9.40 

49-50  • 

4.7 

45.01 

51.50 

4.7 

49.39 

2.02 

4.9 

29.04 

49.05 

4.9 

14.50 

57.55 

4.1 

938 

49.13 

5-7 

45.17,  51.79 

5.7 

49.58 

2.21 

1 
5.9    29.57 

48.90 

5.9 

15.71 

57.30 

5-1 

9.38 

48.76 

6.7 

4534:  52.07 

6.7 

49.77 

2.39 

6.9 

30.08 

48.74 

6.9 

16.86 

57.05 

6.0 

9.39 

4842 

7.6 

45.51 '.  52.34 

7-7 

49.96 

2.57 

7-9 

30.56 

48.57 

7.9 

17.97 

56.78 

7.0 

9.38 

48.06 

8.6 

45.69 '  52.59 

8.7 

50.14 

2.72 

8.9 

31.04    48.38 

8.9 

19.04 

56.51 

8.0 

9.36 

47-74 

9.6 

45.87    52.85 

9.7 

50.32 

2.87 

9.9  I  31.53  1  48.19 

9.9 

20.10 

56.23 

9.0 

9.34 

47.40 

10.6 

46.07;  53.11 

10.7 

50.52 

3.03 

10.9 

32.02 

47.98 

10.9 

21.16 

55.94 

lO.O 

930 

47.06 

11.6 

46.27    53.38 

XI.7 

50.72 

3.18 

1 1.9 

32.54 

47.77 

II.9;  22.28 

55.62 

II.O 

9.24 

46.71 

12.6 

46.48 

53.66 

12.7 

50.94 

3.34 

12.9 

33.10 

47.54 

12.9 

23.49 

55.29 

12.0 

9.19 

46-33 

13.6 

46.69 

53.97 

13.7 

51.16 

3.53 

13.9 

33.69 

47.32 

13.9 

24.82 

54.96 

130 

9.15 

45.93 

14.6 

46.90 

54.31 

14.7 

51.39 

3.74 

14.8 

34.32 

47.12 

14.9 

26.29 

54.64 

14.0 

9.12 

45.50 

15.6 

47.10 

54.66 

15.7 

51.61 

3.99 

15.8 

34.99 

46.93 

15-9 

27.88 

54.34 

15.0 

913 

45.07 

16.6 

47.27 

55.04 

16.7 

51.82 

4.26 

16.8 

35.67 

46.78 

16.9 

29.54 

54.06 

16.0 

9.15 

44.64 

17.6 

47.43 

55.42 

17.7 

52.01 

4.53 

17.8 

36.33 

46.66 

17.9 

31.24 

53.81 

17.0 

9.22 

44.2a 

18.6 

47.57 

55.80 

18.7 

52.19 

4.81 

18.8 

36.97 

46.56 

18.9 

32.90 

53.57 

iS.o 

9-31 

43.8i 

19.6    47.69 

56.15 

19.7 

52.36 

5.08 

19.8 

37-58 

46.46 

19.9 

34.48 

53.36 

19.0 

941 

4343 

20.6    47.82  1  56.49 

1 
1 

20.7 

52.52 

5.33 

20.8 

38.17 

46.37 

20.9 

35.95 

53.16 

20.0 

9.51 

43.06 

21.6  j  47.94,  56.81 

21.7 

52.69 

5.56 

21.8 

38.72 

46.28 

21.9 

37.33 

52.95 

21.0 

9.58 

42-71 

22.6 

48.08 

57.11 

22.7 

52.86 

5-77 

22.8 

39.27 

46.15 

22.9 

38.68 

52.71 

22.0 

9.65 

4237 

23.6 

48.23 

57.42 

23.7 

53.04 

5.98 

23.8 

39.82 

45.99 

23.9 

40.01 

52.45 

23.0 

9.68 

42.03 

24.6 

48.40 

57-73 

24.7 

53-22 

6.19 

24.8 

40.40 

45.82 

24.9 

41.40 

52.18 

23.9 

9.71 

41.66 

25.6 

1 
48.58    58.06 

25.7 

53.42 

6.42 

25.8 

41.02    45.65 

25.9 

42.88 

51.90 

24.9 

9.73 

41-27 

26.6 

48.75 

58.41 

26.7 

53.63 

6.68 

26.8 

41.67 

45.50 

26.9 

44.46 

51.62 

25.9 

9.76 

40.86 

27.6 

48.92 

58.79 

27.7 

53.84 

6.95 

27.8 

42.35 

45.35 

27.9 

46.15 

51.34 

26.9 

9.80 

40.43 

28.6 

49.07 

1 

59.18 

28.7 

5403 

724 

28.8 

43.04 

45.22 

28.9 

47-94 

51.09 

27.9 

9.87 

40.00 

1 

29.6  .49.21 

59.58 

29.6 

54.21 

7-54 

29.8 

43.73 

45.12 

29.9 

49.77 

50.87 

28.9 

9.97 

39-58 

30.6  i  49.32 

59.97 

30.6 

54.38 

7-85 

30.8 

44.41 

45.06 

30.9 

51.59 

50.67 

29.9 

10.10 

39.i« 

10.72       -10.68 

8.53 

-8.47 

24.52     -24.50 

7458     -74.58 

I, 

5.98      -15.95 

12*^45"     43*.  13    1    14^  >2™    « 

jo".8i 

i8»»    3»    48».95 

I9»»2,m     i9«.i5     1      22" 

^  15*     I9'i8 

^^0 

39' 

3".86 

1-83'' 

16'  1 

3".94 

-87** 

39'   5 

3".07 

-89« 

13'  5 

7".47 

1  -86< 

•>24' 

39"46 

[Bphxj] 


MAECH,  1913. 


501 


APPARENT  PLACES  OF  CIRCUMPOLAR  STARS 

FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


lOeteBtli. 

c^Ootantis. 

ATOotantis. 

<TOotanti8. 

V  Ootantis. 

Mag.  5.4 

Mag.  4. 1 

Mag.  5.2 

Mag.  5.5 

Mag.  5.7 

labr 

Date. 

Risht 
ikm. 

tkm 
South, 

Me*n 

Solar 
Date. 

Richt 
Ascen- 
sion. 

DrcUna- 

tion 

SmUk, 

Mean 
Solar 
Date. 

Right 

Aacen- 

8ton. 

Declina. 

tion 

South. 

Mean 

Solar 
Date. 

Right 
Ascen- 
sion. 

Declina- 
tion 
Smtih, 

Mean 
Solar 
Date. 

Right 
Ascen- 
sion. 

Decli- 
nation 
SoyUh, 

b    m 

0     ' 

h   m 

0     / 

h    m 

0      / 

h   m 

0     t 

h    m 

0     / 

Mar. 

1245 

-8438 

Mar. 

14  12 

-8316 

Mar. 

18  3 

-8739 

Mar. 

19  20 

-8913 

Mar. 

22  15 

-8624 

1.6 

49.21 

59.58 

1.6 

s 
54-21 

7.54 

1.8 

s 
43.73 

45.12 

1.9 

s 
49-77 

50.87 

1.9 

s 
10.10 

39.18 

2.6 

4932 

59.97 

2.6 

54.38 

7.85 

2.8  144-41 

45.06 

2.9 

51.59 

50.67 

2.9 

10.24 

38.79 

3.6 

49.42 

60.36 

3.6 

54.54 

8.17 

3-8;  45.09 

45.00 

39 

53-39 

50.49 

3.9 

10.39 

38.41 

4.6 

49.51 

60.74 

4.6 

54.70 

8.47 

4.8   45.73 

44.96 

4-9 

55.14 

50.32 

4-9 

10.54 

38.05 

5.6 

49.60 

61. II 

5.6 

54.84 

8.77 

5.8   46.34 

44-93 

5.9 

56.83 

50.16 

5-9 

10.69 

37.70 

6.6 

49.68 

61.46 

6.6 

54.97 

9.07 

6.8 

46.94 

44-89 

6.8 

58.46 

49.99 

6.9 

10.83 

37-36 

7.6 

49.77 

61.80 

7.6 

55.10 

9.34 

7.8 

47.51 

44.84 

7-8 

60.03 

49.83 

79 

10.96 

3703 

8.6 

49.86 

62.13 

8.6 

5525 

9.60 

8.8 

48.09 

44.78 

8.8 

61.56 

49.67 

8.9 

11.07 

36.69 

9.6 

49.96 

62.46 

9.6  \  55.40 

9.86 

9-8 

48.67 

44.71 

9.8 

63.09 

49.47 

9.9 

11.17 

36.33 

ia6 

50.08 

62.80 

10.6  55.55 

10.12 

10.8 

49.27 

44.62 

10.8 

64.64 

49.26 

10.9 

11.28 

35.97 

11.6 

50.20 

63.16 

11.6  55.72 

10.38 

11.8 

49.88 

44.53 

11.8 

66.27 

49.05 

11.9 

11.38 

35.60 

12.6 

50.32 

63.52 

12.6 

55.89 

10.66 

12.8  1 50.54 

i 

44.44 

12.8 

67.98 

48.83 

12.9 

11.48 

35.21 

13.6 

50.45 

63.92 

13.6 

56.06 

10.96 

1 
13.8151.24 

44.35 

13.8 

69.81 

48.61 

13.9 

11.62 

34.80 

14.6 

50.56 

64.32 

14.6 

56.24 

11.29 

14.8 

5X  96 

44-28 

14.8 

71-75 

48.40 

14.9 

11.79 

34.38 

15.6 

50.66 

64.75 

156 

56.40 

11.64 

15-8 '52.69 

44.25 

15.8 

73.78 

48.23 

15.9 

11.99 

33.97 

i^S 

50.73 

65.18 

16.6 

56.54 

12.01 

16.8   53.42 

1 

44.25 

16.8 

75.85 

48.07 

16.9 

12.21 

33.58 

»7.5 

50.78 

65.61 

17.6 

56.68 

12.38 

17.8 

54.13 

44.27 

17.8 

77.92 

47.95 

17.9 

12.44 

33.21 

i».5 

50.82 

66.03 

18.6 

56.80 

12.76 

18.8 

54.81 

44.30 

18.8 

79.91 

47.85 

18.9 

12.68 

32.86 

»9.5 

50.85 

66.43 

19.6 

56.90 

13.II 

19.8 

55.45 

44.34 

19.8 

81.80 

47.76 

19.9 

12.92 

32.53 

20.5 

50.89 

66.80 

20.6 

57.01 

13.44 

20.8 

56.06 

44.37 

20.8 

83.58 

47.67 

20.9 

13.13 

32.21 

21.5 

50.93 

67.16 

21.6 

57.12 

13.75 

21.8 '56.65 

44.38 

21.8 

85.27 

47.56 

21.9 

13.3" 

31.90 

22.5 

50.98 

67.50 

22.6 

57.23 

14.04 

22.8:57.23 

44.38 

22.8 

86.93 

47.43 

22.9 

13-49 

31.58 

23.5 

51.05 

67.85 

23.6 

57.35 

14.34 

23.7 

57.85 

44.35 

23.8 

88.61 

47.28 

23.9 

13-65 

31.24 

24.5 

51.13 

68.22 

24.6 

57.49 

14.64 

24-7 

58.49 

44.31 

24.8 

9036 

47.12 

24-9 

13.80 

30.87 

25.5 

51.21 

68.60 

25.6 

57.64 

14.96 

25.7 

59.16 

44.28 

25-8 

92.21 

46.95 

25.9 

13.98 

30.49 

26.5 

51.30 

69.01 

26.6 

57.78 

15.30 

26.7 

59.85 

44.25 

26.8 

94.16 

46.79 

26.9 

14.17 

30.10 

27.5 

51.36 

6943 

27.6 

57.92 

15.65 

27-7 

60.56 

44-27 

27-8 

96.20 

46.65 

27.9 

14.40 

29.72 

2«.5 

51.41 

69.85 

28.6 

58.04 

16.02 

28.7 

61.27 

44.29 

28.8 

98.28 

46.55 

28.9 

14.65 

29.35 

29.5 

51.44 

70.28 

29.6 

58.16 

16.41 

29.7 

61.98 

44.34 

29.8 

1 
100.371  46.44 

29.9 

14.91 

28.99 

30.5 

51.45 

70.70 

30.6 

58.26 

16.79 

30.7 

62.67 

44.42 

30.8 

102.44 

46.38 

30.9 

15.19 

28.67 

31.5 

51.45 

71. IX 

31.6 

58.34 

17.17 

31.7 

63.32 

4450 

31.8 

104.44 

46.33 

31.9 

15.47 

28.36 

32.5 

51-44 

71.50 

32.6 

58.42 

17-54 

32.7 

63.95 

44.59 

32.8 

106.37 

46.29 

32.9 

15.75 

28.06 

10.73      -10.68 

8.53       -8.47 

24.52      -24.50 

74.42     - 

•74.4  « 

15.97      -15.94 

I2«»  45«     43«.33 

I4*»  12"    50".8i 

i8»»    3"»    48'.95 

19**  21™    I9'.i5 

22^  15"     19M8 

-84^  39'       3".86 

-83O16'    I3".94 

-87^39'  53".07 

-89**  13'   57 "47 

-86<>24'     39".46 
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APPARENT  PLACES  OP  CIRCUMPOLAR  STARS 
FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


f  Oetantts. 

(^Ootantis. 

X  OotantlB. 

<rOotanti8. 

V  OotantiB. 

Mag.  5.4 

Mag.  4.1 

Mag.  5.2 

Mag.  5.5 

Mag.  5.7 

Itam 

Solar 
Date. 

Rislit 

Aacen- 

■ion. 

Dcdina- 

tion 

South. 

Mean 

Solar 
Date. 

Right 

Aacen- 

•ion. 

DecUna- 

tion 

SmUh, 

Mean 
Solar 
Date. 

Right 
Ascen- 
sion. 

DtcUna- 

tton 
SoMXk. 

Mean 
Solar 
Date. 

Right 
Ascen- 
sion. 

Declina- 
tion 
South, 

Mean 
Solar 
Date. 

Right 
Ascen- 
sion. 

Dech- 
nation 
South. 

h   m 

0     / 

h   m 

0     / 

h   m 

0     / 

h   m 

0     / 

h   m 

0     / 

May 

1245 

-8439 

If 

May 

14  12 

-83x6 

May 

18    4 

-8739 

fi 

May 

19  22 

-8913 

May 

22  15 

-86  24 

1-4 

s 
50.48 

22.56 

1-5 

8 
60.14 

28.35 

1.6 

s 
21.74 

48.23 

1.7 

s 

42.98 

r  W 

46.19 

1.8 

s 
24.72 

20.12 

2.4 

50.39 

22.85 

2.5 

60.14 

28.67 

2.6 

22.20 

48.42 

2.7 

44-60 

46.27 

2.8 

25.03 

19.95 

3.4 

50.3  « 

23.14 

3.5 

60.15 

28.99 

3.6 

22.67 

48.59 

3.7 

46.18 

46.34 

3.8 

25.34 

19.78 

4A 

50.24 

23-44 

4-5 

60.17 

29.31 

4.6 

23.15 

48.75 

4.7 

47.78 

46.39 

4.8 

2564 

19.59 

5-4 

50.18    23.75  1 

5.5 

60.20 

29.62 

5.6 

23-63 

48.89 

5.7 

49-43 

46.43 

5.8 

25.94 

19.39 

6a 

50.12 

24.07 

6.5 

60.22 

2995 

6.6 

24-15 

49.05 

6.7 

51.17 

46.47 

6.8 

26.25 

19.17 

7A 

50.05 

24.41 

7.5 

60.25 

30.30 

7.6 

24.70 

49.21 

7.7 

52.99 

46.5« 

7.8 

26.58 

18.95 

Sa 

49-97 

24.76 

8.5 

1 

60.27 

30.67 

8.6 

25.27 

49.40 

8.7 

54.91 

46.59 

8.8 

26.93 

18.73 

9-4 

49.88 

25.13 

1 
9.5 

60.28 

31.06 

9.6 

25.84 

49.60 

9.7 

56.88 

46.68 

9.8 

27-32 

18.51 

10.4 

49.76 

25.50 

10.5 

60.27 

31.46 

10.6 

26.39 

49.84 

10.7 

58.86 

46.78 

10.8 

27-74 

18.33 

1 1.4 

4963 

25.85 

11.5 

60.25 

31.86 

11.6 

26.91 

50.10 

11.7 

60.78 

46.94 

11.8 

28.16 

18.17 

12.4 

49.48 

26.18 

12.5 

60.22 

32.24 

12.6 

27.39 

50.38 

12.7 

62.59 

47.11 

12.8 

28.56 

18.04 

13.4 

49.33 

26.47 

13.4 

60.17 

32.60 

13.6 

27.84 

50.65 

13.7 

64.28 

47.28 

13.8 

28.96 

17.93 

14^ 

49.18 

26.74 

14-4 

60.13 

32.92 

14.6 

28.23 

50.91 

14-7 

65.85 

47.44 

14.8 

29.33 

17.82 

15.4 

49^05 

27.00 

15.4 

60.09 

33-23 

15.6 

28.61 

5115 

15.7 

67-32 

47.58 

15.8 

29-67 

17-73 

16.4 

48.94 

27.25 

16.4 

60.06 

33.52 

16.6 

28.98 

5137 

16.7 

68.75 

47.72 

16.8 

29.99 

17.62 

17.4 

48.84 

27.51 

17.4 

60.04 

33.81 

17.6 

29.38 

51.57 

17.7 

70.20 

47.83 

17.8 

30.30 

17.49 

18.4 

48.74 

27.78 

18.4 

60.03 

34.10 

18.6 

29.79 

51.76 

18.7 

71-70 

47.92 

18.8 

30.61 

17.34 

19.4 

48.65 

28.06 

19.4 

60.03 

34-41 

19.6 

30.25 

51.95 

19.6 

73.29 

48.02 

X9.8 

30.94 

17.19 

20.4 

48.55 

28.36 

20.4 

60.03 

34.75 

20.6 

30.72 

52.15 

20.6 

74.96 

48.12 

20.8 

31.30 

17.04 

21.4 

48.43 

28.67 

21.4 

60.01 

35.09 

21.6 

31.20 

52.38 

21.6 

76.69 

48.23 

21.8 

31.67 

16.88 

22.4 

48.30 

28.98 

22.4 

5998 

35.45 

22.6 

31.66 

52.63 

22.6 

78.46 

48.38 

22.8 

32.07 

16.74 

23.4 

48.15 

29.28 

23.4 

59.94 

35.81 

23.6 

32.11 

52.90 

23.6 

80.20 

48.55 

23.8 

32.47 

16.63 

24-4 

47.98 

29.57 

24.4 

59.89 

36.16 

24.6 

32.54 

53.19 

24.6 

81.87 

48.74 

24.8 

32.89 

16.54 

25.4 

47.81 

29.84 

25.4 

59.82 

36.50 

25.6 

32.92 

53.49 

25.6 

8345 

48.94 

25.8 

33.30 

16.47 

26.4 

47.63 

30.09 

26.4 

59.75 

36.83 

26.6 

33.27 

53.79 

26.6 

84.94 

49.16 

26.7 

33.70 

16.42 

27.4 

47-45 

30.32 

^7-4 

59.67 

3714 

27.6 

3360 

5409 

27.6 

86.33 

49.38 

27.7 

34.08 

16.39 

2S.3 

47.28 

30.55 

28.4 

59.59 

37.43 

28.6 

33.89 

54.38 

28.6  87.63 

49.59 

28.7 

34.46 

16.36 

29.3 

47.12 

30.75 

29.4 

59.52 

37.69 

29.6 

34.17 

54.65 

29.6  88.87 

49.80 

29.7 

34.81 

16.33 

30.3 

46.97 

30.94 

30.4 

59-45 

37.95 

30.6 

34.44 

54.91 

30.6 

90.07 

50.00 

30.7 

35.14 

16.30 

313 

46.82 

31.13 

31.4 

59-39 

38.21 

31.6 

34.73 

55.16 

31.6 

91.27 

50.18 

31.7 

35.47 

16.25 

32.3 

46.68 

31.32 

32.4  59.34 

38.46 

32.6 

3502 

55-39 

32.6  1 92.50 

1 

50.35 

32.7 

35.79 

16.20 

10.74      -10.69 

8.54       -8.48 

24.54     -24.52 

74.40     -74.39 

15.95      -15.92 

I2»»  45»»     43«.33 

I4*»  12°    50».8i 

i8»»    3"»    48».95 

19^  21™    I9*.i5 

22h  i^m      i^«.i8 

-84*>  39'       3".86 

-83**  16'    I3".94 

-87^39'   53".07 

-89**  13'  57".47 

-86*»24'     39".46 

[Bph  1 

3] 
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APPARENT  PLACES  OF  CIRCUMPOLAR  STARS 

FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


tOotantis. 

C^OotftBtif. 

X  OotantlB. 

<TOote]itig. 

f  OetentU. 

Mag.  5.4 

Mag.  4.1 

Mag.  5.2 

Mag.  5.5 

Mag.  5.7 

Mean 
Solar 
Date. 

Right 

Aacen- 

sioa. 

DecUna- 

tion 

South. 

Mean 
Solar 
Date. 

Risbt 
Ascen- 
sion. 

Declina- 
tion 
Soulh. 

Mean 
Solar 
Date. 

Right 
Ascen- 
sion. 

Declina- 
tion 
Souik. 

Mean 
Solar 
Date. 

Right 
Ascen- 
sion. 

Declina- 
tion 
S4mik, 

Mean 
Solar 
Date. 

Right 
Ascen- 
sion. 

Dcd- 
■atioi 

h   m 

0     / 

b    m 

0      / 

h   m 

0     / 

h   m 

0     t 

h   m 

0    / 

June 

1245 

-8439 
ff 

June 

14  12 

-8316 

June 

18    4 

-8739 

ft 

June 

1923 

-8913 

ft 

June 

2215 

-8624 

1.3 

46.68 

31.32 

1.4 

s 
59.34 

38.46 

1.6 

8 
35.02 

55.39 

1.6 

s 
32.50 

50.35 

1.7 

s 
35-79 

16.20 

2.3 

46.55 

31.53 

2.4 

59-29 

38.73 

2.6 

35-33 

5563 

2.6 

33.80 

50.51 

2.7 

36.12 

16.12 

3*3 

46.42 

31.76 

3.4 

59.24 

39.01 

3.6 

35.67 

55.87 

3.6 

35.16 

50.66 

3.7 

36.46 

16.04 

4-3 

46.28 

32.00 

4-4 

59.20 

39.31 

4.6 

36.03 

56.12 

4-6 

36.60 

50.83 

4.7 

36.82 

15-96 

5-3 

46.12 

32.26 

5.4 

59.14 

39.63 

5.5 

36.40 

56.39 

5.6 

38.11 

51.02 

5.7 

37-20 

i5-«9 

6.3 

45-95 

32.51 

6.4 

59.06 

39.96 

6.5 

36.76 

56.68 

6.6 

39.65 

51.23 

6.7 

37.62 

15.84 

7-3 

4576 

32.75 

7.4 

58.98 

40.29 

7.5 

37.09 

57.01 

7.6 

41.13 

51.48 

7.7 

38.04 

15.81 

8.3 

45-55 

32.98 

8.4 

58.88 

40.60 

8.5 

37.39  i  57-35 

8.6 

42.52 

51-74 

8.7 

38.46 

15.81 

9-3 

45-33 

33.17 

9.4 

58.77 

40.90 

9.5 

37.64 

57.70 

9.6 

43.78 

52.02 

9-7 

38.87 

15.83 

10.3 

45-" 

33.35 

10.4 

58.65 

41.16 

10.5 

37-84 

58.03 

10.6 

44.90 

52.30 

10.7 

39.24 

15.88 

1 1.3 

44.91 

33.49 

11.4 

58.54 

41.39 

"5 

38.01 

58.34 

11.6 

45.89 

52.56 

11-7 

39.60 

15-94 

12.3 

44.73 

33.62 

12.4 

58.44 

41.61 

12.5 

38.17 

58.63 

12.6 

46.81 

52.81 

12.7 

39-92 

15.98 

13-3 

44.56 

33-75 

13.4 

58.35 

41.81 

13.5 

38.33 

58.90 

13.6 

47.72 

53.03 

13-7 

40.24 

i6xx> 

14.3 

44.40 

33.87 

14.4 

58.27 

42.02 

14.5 

38.52 

59.15 

14.6 

48.66 

53.24 

14.7 

40.54 

i6x>i 

15-3 

44.24 

3402 

15.4 

58.20 

42.24 

15.5 

38.74 

59.40 

15.6 

49.67 

53.43 

15.7 

40.85 

*i6xn 

16.3 

44.09 

34-19 

16.4 

58.13 

42.47 

16.5 

38.98    59.66 

1 

16.6 

50.77 

53.63 

16.7 

41.18 

16.00 

17-3 

43-93 

34.36 

17.4 

58.05 

42.73 

17.5 

39.23 

59-94 

17.6 

5194 

53-84 

17.7 

41-53 

15.99 

18.3 

43-75 

34.54 

18.4 

57-95 

42.99 

18.5 

39-47 

60.23 

18.6 

53.13 

54-07 

18.7 

41.89 

15.99 

193 

43-56 

34.72 

19.3 

57.85 

43.26 

»9-5 

39.68 

60.55 

19.6 

54.30 

54-33 

19.7 

42.28 

i6xQ 

20.3 

43.35 

34.89 

20.3 

57.73 

43.52 

20.5 

39.89 

60.88 

20.6 

55-42 

54-61 

2a  7 

42.68 

idm 

21.3 

43.14 

3504 

21.3 

57.61 

43.78 

21.5 

40.06 

61.23 

21.6 

56.47 

54-91 

21.7 

4306 

16.14 

22.3 

42.91 

35.16 

22.3 

57.47 

44.02 

22.5 

40.18 

61.57 

22.6 

57.42 

55-21 

22.7 

43.44 

16.23 

23.3 

42.67 

35-26 

233 

57-33 

44.23 

23.5 

40.28 

61.92 

23.6 

58.25 

55-52 

23.7 

43.79 

16.34 

24.3 

42.45 

35.35 

24.3 

57.19 

44.42 

24-5 

40.35 

62.25 

24.6 

58.97 

55.83 

24-7 

44-14 

1646 

25.3 

42.24 

35.42 

25.3 

57.05 

44-60 

25.5 

40.40 

62.57 

25.5 

59-62 

56.12 

257 

44-47 

16.58 

26.3 

42.03 

35.48 

26.3 

56.92 

44.75 

26.5 

40.44 

62.86 

26.5 

60.21 

56.40 

26.7 

44-76 

16.71 

27.3 

41.84 

35.53 

27.3 

56.80 

44.90 

27.5 

40.47 

63.15 

27.5 

60.77 

56^ 

27.7 

45-05 

16S1 

28.3 

41.66 

35.58 

28.3 

56.68 

45.05 

28.5 

40.51 

63.41 

28.5 

61.34 

56.91 

28.7 

45-33 

16.91 

293 

41.48 

35.64 

29.3 

56.57    45.20 

29.5 

40.56 

63.67 

29.5 

61.95 

57-16 

29.7 

45-62 

16.99 

30.3 

41-30 

35.72 

30.3 

56.46 

45.36 

30.5 

40.66 

63.93 

30.5 

62.63 

57.39 

30.7 

45-90 

17.P5 

31-3 

41.14 

35-81 

31.3 

56.36 

45.54 

31.5 

40.77 

64.20 

31.5 

63.39 

57-62 

31-7 

46.21 

17.12 

10.74      -10.70 

8.54        -8.48 

24-56     -24.54 

74.56     -74-55 

15-95 

-15.91 

12^  45»     43».33 

14^  12™    50".8i 

18^    3»    48V95 

I9»»  21™    19*.  15 

22**  I5»     19"  1* 

-84^ 

39'     : 

}".86    1 

-830 

16'  i: 

5".94    1 

-87** 

39'   5: 

J".07    1 

-89** 

13'   5' 

7".47    1 

-86* 

*24'    , 

39"-46 

[Eph  13] 
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APPARENT  PLACES  OF  CIRCUMPOLAR  STARS 

FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


f  OoteBlls. 

<^Ootanti8. 

ATOotaatU. 

t;ootuitl8. 

Mag.  5.4 

Mag.  4.1 

Mag.  5 

.2 

Mag.  5.5 

Mag.  5.7 

Mmo 

Solar 
Dftte. 

Riffht 

Asocn- 

skm. 

DccUna- 

tkm 
Sauik, 

Mcfta 

Solar 
Date. 

Right 

Aacen- 

ston. 

DecUna. 

tion 
Souih, 

Mean 
SoUr 
Date. 

Right 

Ascen- 

ston. 

DecUna- 
tion 

Mean 
Solar 
Date. 

Right 
Ascen- 
sion. 

DecUna- 
tion 

Mean 
Solar 
Date. 

Right 
Ascen- 
sion. 

DecH* 
nation 
SotUh, 

h   m 

0     f 

h   m 

0     t 

h   m 

0     t 

h   m 

0     / 

h    m 

0    t 

July 

1245 

-8439 

July 

14  12 

-8316 

July 

18    4 

-8740 
It 

July 

1924 

-8913 

ff 

July 

22  15 

-8624 

m  g 

1.3 

s 
41.14 

35.81 

1.3 

8 
56.36 

45.54 

1.5 

s 
40.77 

4.20 

1-5 

8 
3.39 

57.62 

1.7 

s 
46.21 

W  9 

17.12 

2.3 

40.95 

35.92 

2.3 

56.25 

45.73 

2.5 

40.89 

4.50 

2.5 

4.21 

57.88 

2.6 

46.54 

17.20 

3.3 

40.75 

36.03 

3.3 

56.12 

45.94 

3.5 

41.01 

4.81 

3.5 

5.07 

58.16 

3.6 

46.89 

17.28 

4.2 

40.53 

36.14 

4.3 

55.98 

46.15 

4.5 

41.10 

5.15 

4.5 

591 

5846 

4.6 

47.25 

17.39 

5.2 

40.29 

36.24 

5.3 

55.82 

46.36 

5.5 

41.17 

5.51 

5-5 

6.69 

58.79 

5.6 

47.62 

17.51 

6.2 

40.04 

36.29 

6.3 

55.66 

46.55 

6.5 

41.18 

5.86 

6.5 

7.32 

59.13 

6.6 

47.97 

17.68 

7.2 

39-80 

36.33 

7.3 

55.49 

46.70 

7.5 

41.15 

6.21 

7.5 

7.81 

59.47 

7.6 

48.31 

17.85 

8.2 

39.57 

36.32 

8.3 

55.33 

46.83 

8.5 

41.07 

6.54 

8.5 

8.15 

59.79 

8.6 

48.61 

18.04 

9.2 

39.35 

36.31 

9.3 

55.17 

46.92 

9.5 

40.98 

6.85 

9.5 

8.37 

60.11 

9.6 

48.88 

18.23 

10.2 

39-14 

36.29 

10.3 

55.03 

47.01 

10.5 

40.90 

7.13 

10.5 

8.56 

60.39 

10.6 

49-13 

18.41 

II. 2 

38.96 

36.26 

1 1.3 

54.89 

47.08 

11.4 

40.82 

7.39 

11.5 

8.76 

60.66 

1 1.6 

49.37 

18.58 

12.2 

38.79 

36.25 

12.3 

54.77 

47.16 

12.4 

40.76 

7.64 

12.5 

9.03 

60.91 

12.6 

49.59 

18.72 

13.2 

38.62 

36.25 

13.3 

5465 

47.26 

13.4 

40.73 

7.89 

13.5 

9.35 

61.16 

13.6 

49.84 

18.85 

14.2 

38.44 

36.28 

14.3 

54.52 

47.38 

14.4 

40.71 

8.15 

14.5 

9.75 

61.42 

14.6 

50.09 

18.98 

15.2 

38.25 

36.31 

15.3 

54.39 

47.50 

15.4 

40.70 

8.44 

15.5 

10.20 

61.69 

15.6 

50.37 

19.11 

16.2 

38.05 

36.33 

16.3 

54.25 

4763 

16.4 

40.68 

8.75 

16.5 

10.65 

61.99 

16.6 

50.66 

19.25 

17.2 

37.84 

36.34 

173 

54.10 

47.76 

17.4 

40.65 

9.06 

17.5 

11.06 

62.30 

17.6 

50.96 

19-43 

18.2 

37.60 

36.35 

18.3 

53.93 

47.89 

18.4 

40.57 

9.39 

18.5 

11.37 

62.63 

18.6 

51.26 

19.62 

19.2 

37.36 

36.33 

19.3 

53.76 

48.00 

194 

40.45 

9.73 

19.5 

"•59 

62.97 

19.6 

51.55 

19.83 

20.2 

37.12 

36.28 

20.3 

53.58 

48.07 

20.4 

40.30 

10.06 

20.5 

11.70 

6332 

20.6 

51.83 

20.07 

21.2 

36.89 

36.22 

I 
21.3  5340 

48.13 

21.4 

40.13 

10.38 

21.5 

11.71 

63.66 

21.6 

52.08 

20.31 

22.2 

36.67 

36.13 

22.3153.22 

48.18 

22.4 

39.92 

10.67 

22.5 

11.62 

63.99 

22.6 

52.32 

20.56 

23.2 

36.45 

36.04 

23.3  j  53.05 

48.20 

23.4 

39.71 

10.95 

23.5 

11.46 

64.31 

23.6 

52.52 

20.81 

24.2 

36.26 

35.94 

24.3 

52.89 

48.21 

24.4 

39.48 

II.2I 

24.5 

11.25 

64.61 

24.6 

52.72 

21.05 

25.2 

36.07 

35.84 

25.3 

52.73 

48.21 

25.4 

39.25 

11.46 

25.5 

11.04 

64.88 

25.6 

52.90 

21.28 

26.2 

33.90 

35.74 

26.2 

52.58 

48.22 

26.4 

3905 

11.69 

26.5 

10.85 

65.14 

26.6 

53.07 

21.49 

27.2 

35.73 

35.66 

27.2 

52.44 

48.23 

274 

38.88 

11.92 

27.5 

10.73 

65.40 

27.6 

53.25 

21.69 

28.2 

35.56 

35.59 

28.2 

52.31 

48.26 

28.4 

38.73 

12.15 

28.5 

10.68 

65.65 

28.6 

53.44 

21.88 

29.2 

3540 

35.54 

29.2 

52.17 

48.29 

29.4 

38.58 

12.40 

29.5 

10.69 

65.92 

29.6 

53.64 

22.06 

30.2 

35.20 

35.50 

30.2 

52.03 

48.35 

30.4 

38.45 

12.67 

30.5 

10.75 

66.20 

30.6 

53.86 

22.26 

31.2 

3500 

35.45 

31-2 

51.88 

48.41 

31.4 

38.31 

12.95 

31.4 

10.82 

66.51 

31.6 

54.10 

22.47 

32.2 

34.78 

35.39 

32.2 

51.70 

48.47 

32.4 

38.14 

13.25 

32.4 

10.83 

66.83 

32.6  54.34 

22.70 

10.75       -10.70 

8.54         -8.49 

24.59     - 

24.57 

74 

.78     - 

74.77 

15.95       -15.92 

i2»»  45»     43«.33 

I4*»  12"    5o".8i 

i8»»    3™    ^ 

^8^95 

I9'» 

21™    1 

[9".i5 

22**  15™      19*.  18 

-84^ 

39' 

3".86    1 

-83*> 

16'    i; 

5".94    1 

-87^ 

39'    5; 

3".07 

-89** 

13'   5' 

7".47 

-86' 

»24' 

39".46 

(Kph  13] 
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APPARENT  PLACES  OF  CIRCUMPOLAR  STARS 

FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


xOoteBtts. 

(^OotantU. 

X  OotantlB. 

0  Ootantis. 

V  Ootantis. 

Mag.  5.4 

Mag.  4. 1 

Mag.  5.2 

Mag.  5.5 

Mag.  5.7 

Ble. 

Racht 
Aacra- 

Declina- 
tion 
SatOk. 

Mean 
Solar 
Date. 

Right 
Ascen- 
sion.  1 

Declina- 

tion 
South, 

Mean 

Solar 
Date. 

1 

Riglit  !  Declina- 
Ascen- '     tkm 
sion.   .  Souih, 

1 

Mean 

Solar 
Date. 

Riffht 
Awren- 

sion. 

1 

Declina- 
tion 
SoMih, 

0     / 

Mean 
Solar 
Date. 

Right 
Ascen- 
sion. 

Decli- 
nation 
South. 

h   m 

0      t 

h    m        <»      ' 

1 
h   m       «      ' 

h    m 

h    m        °     ' 

!pt. 

1245 

-8439 

Sept. 

14  12  -83  16 

Sept. 

18    4  -87  40 

Sept. 

1923 

-89  14 

Sept. 

22  15  -86  24 

(.1 

s 
29.64 

29.76 

I.I 

s 
46.83  1  45.96 

1.3 

s 
27.35     19-58 

1-4 

s 
50.39 

15. II 

1-5 

8 
57-39131-45 

M 

2952 

29.49 

2.1 

46.68    45.77 

2.3 

26.85 

19.70 

2.4 

49.12 

15-33 

2-5 

57-36 1  31-79 

31 

29.42 

29.18 

3.1 

46.54    45-55 

3.3 

26.34 

19-79 

3.4 

47.82 

15-52 

3-5 

57-30 

32.10 

♦•I 

2934 

28.89 

4.1 

46.42 

1 

45-33 

4-3 

25.86 

19.87 

4-4 

46.56 

15-68 

4-5 

57-23 

32.38 

51 

29.27 

28.63 

5.1 

46.321  45.13 

5.3 

25-42  1   19-92 

5-4 

45-36 

15-83 

5-5 

57-15    32.65 

6.1 

29.19 

28.38 

6.1 

46.22 

44.93 

6.3 

25-00 

19.98 

6.3 

44-23 

15-97 

6.5 

57.09   32.90 

7.1 

29.11 

28.15 

7.1 

46.12 

44-75 

7.3 

24.60 

20.04 

7.3 

43.18 

16.12 

7-5 

57-05 '33-15 

S.I 

2903 

27.92 

8.1 

46.01 

44-58 

8.3 

24.20 

20.13 

8.3 

42.20 

16.28 

8.5 

57-02  i  33.40 

9-1 

28.94 

27.69 

9.1 

45.89 

44.42 

9-3 

23-79 

20.23 

9-3 

41.20 

16.46 

9-5 

57.01 

33-68 

ai 

28.84 

2745 

10. 1 

45.76 

44.26 

10.3 

2336 

20.34 

10.3 

40.16 

16.66 

10.5 

56.99 

33-96 

I.I 

28.72 

27.20 

II. I 

4563 

44.08 

II-3 

22.92 

20.46 

"3 

3903 

16.86 

11-5 

56.97 

34-27 

2.1 

28.61 

26.92 

12. 1 

45-49 

43-90 

12.3 

22.45 

20.57 

12.3 

37.80 

17.08 

12.5 

56.94 

34-59 

3.1 

28.50 

26.63 

13.1 

45-35 

43.68 

13-3 

21.92 

20.68 

13.3 

36.46 

17.28 

13-4 

56.88 

34-92 

4.1 

28.40 

26.33 

14. 1 

45-22 

43-45 

14-3 

21.38 

20.77 

H-3 

3505 

17.48 

14.4 

56.81 

35-25 

:5.o 

28.31 

26.01 

151 

45-09 

43.21 

15-3 

20.83 

20.83 

15-3 

33-57 

17.66 

15-4  56.70 

35-59 

;6.o 

28.25 

25.68 

16.1 

44.96 

42.94 

16.3 

20.27 

20.87 

16.3 

32.02 

17.82 

16.4 

56.59 

35.91 

17^ 

28.19 

2534 

17.1 

44.86 

42.66 

17-3 

19-73 

20.90 

17-3 

30.46 

17-95 

17-4 

56.45 

36.21 

i8x> 

28.15 

25.02 

18.1 

44-76 

42.37 

18.3 

19.19 

20.90 

18.3 

28.91 

18.07 

18.4 

56.29 

36.50 

19.0 

28.13 

24.70 

19.1 

44.68 

42.10 

«9-3 

18.68 

20.89 

19-3 

27.41 

18.16 

19.4 

56.13 

36.76 

too 

28.11 

24.40 

20.1 

44.60 

41.83 

20.3 

18.19 

20.86 

20.3 

25-98 

18.24 

20.4 

• 

55-97 

37-01 

il.0 

28.09 

24.12 

21. 1 

44-52 

41-59 

21.3 

17-74 

20.84 

21.3 

2463 

18.32 

21.4 

55-83 

37.25 

t2.o 

28.07 

23.86 

22.1 

44-45 

41-37 

22.2  1  17.31 

20.84 

22.3 

23-37 

18.40 

22.4 

55-71 

37-49 

13.0 

28.04 

23.60 

23.1 

44-381  41.15 

23.2  ■  16.89 

20.85 

23.3 

22.17 

18.50 

23-4 

5560 

37-72 

4.0 

28.00 

2334 

24.1 

44.29'  40.94 

24.2  !  16.47 

1 

20.88 

24-3 

20.98 

18.62 

24.4 

55-51 

3796 

5.0 

2794 

23.08 

25- 1 

44.20 ;  40.73 

25-2 

16.02 

20.92 

25-3 

«9-73 

18.74 

254 

55-41 

38.24 

6.0 

27.88 

22.80 

26.1 

44.10 

40.51 

26.2 

15-53 

20.96 

26.3 

18.40 

18.88 

26.4 

55-31 

38.54 

7.0 

27.82 

22.50 

27.1 

43.99 

40.27 

27.2 

15.02 

20.98 

27-3 

16.94 

19.02 

27-4 

55-19 

38-83 

8.0 

27.78 

22.18 

28.1 

4390 

39-99 

28.2 

14.48 

20.99 

28.3 

15.35 

19-15 

28.4 

55.03 

39.13 

J.O 

27.76 

21.83 

29.1 

4381 

3969 

29.2     13.91 

20.97 

29-3 

13-67 

19-23 

29.4 

54.84 

39.43 

>.o 

2775 

21.48 

30.1 

43.74 

39-39 

30.2     13.35!;  20.92 

30.3 

11.96 

19.29 

30.4 

54-62 

39.71 

[.0 

27-77 

21.15 

31. 1 

43.68 

39.06 

31.2     12.82      20.83 

31-3 

10.29 

19-32 

31-4 1  54-39 

39.96 

10.74      -10.69 

S 

1.54       -8.49 

24.62        -24.60 

75.22      - 

75-21 

15-97      -15-94 

2^  45"     43*-33 

,^h   Jim     50'. 81 

\%^    3"    48-.95 

19'*  21"    1 

»9'-i5 

22**   15"       19*.  18 

14**  39'       3".86    1-83^16'    I3".94 

-87^39'    53".07 

-89^  13'   5 

7".47 

-86<»  24'     39".46 

[Bphi 

3] 
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OCTOBER,  1913. 


APPARENT  PLACES  OF  CIRCUMPOLAR  STARS 
FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


lOotantis. 

Mag.  5.4 


Date. 


Oct. 

I.O 
2.0 

2.9. 
3-9 

4.9 

5.9 
6.9 

7.9 

8.9 

9-9 
X0.9 

11.9 

12.9 

13-9 
14.9 

159 

16.9 
17.9 
18.9 
19.9 

20.9 
21.9 
22.9 

23.9 

24.9 

25-9 
26.9 

27.9 

28.9 
29.9 

30.9 
331-9 


Right 
Ascen- 
sion. 


h   m 
1245 

9 

2777 
27.80 

27.84 

27.88 

2793 

27.95 
27.97 

27.98 

27.99 
28.00 

28.01 

28.02 

28.07 
28.12 
28.20 
28.28 

28.38 
28.49 
28.60 
28.69 

28.77 
28.85 
28.92 
28.98 

29.04 
29.12 

29.23 
29.37 

29.51 
29.67 

29.84 

30.00 


-8439 


DecUna 

tion 

South. 


// 


21.15 
20.83 
20.53 
20.24 

^9-97 
19.71 

19.45 
19.18 

18.89 
18.58 
18.26 
17.92 

17.58 
17.24 

16.90 

16.58 

16.28 

15.99 
15.73 

15.48 

• 

15.25 
15.02 

14.76 

14.49 

14.21 

13.91 
13.60 

13.30 

13.01 
12.74 
12.50 
12.27 


<^Oota]itU. 

Mag.  4.1 


Mean 

Solar 
Date. 


10.73 
I2»»  45"" 

-84^  39' 


-10.69 

43*.33 
3 


".86 


Oct. 

I.I 
2.1 

3.1 
4.1 

5.1 
6.1 

7.0 
8.0 

9.0 

lO.O 

1 1.0 
12.0 

130 
14.0 
15.0 
16.0 

17.0 
18.0 
19.0 
20.0 

21.0 
22.0 
23.0 
24.0 

24.9 

25.9 
26.9 

27.9 

28.9 

29.9 
30-9 
31-9 


Riglit 
Ascen- 
sion. 


h   m 
14  12 

8 
43.68 

43.64 
43.61 

43.58 

43.55 
43.52 

43-47 
43.42 

43.36 
43.29 
43.24 
43.19 

43-15 

43.13 

43." 
43.10 

43.11 
43.13 
43.15 
43.17 

43.18 
43.18 

43.17 
43.16 

43.15 
43.16 

43.18 

43.20 


DecUna 

tion 

Souih. 


-8316 


ff 


39.06 

38.75 

38.45 
38.18 

37.92 
37.66 

37.41 
37.16 

36.89 
36.62 

36.31 
35-99 

35.67 
35.32 
34.98 
34.64 

34.31 
34.01 
33.72 
33.44 

33.18 

32.93 
32.68 

32.40 

32.10 

31.78 

31.45 
31.10 


JtOotentU. 

Mag.  5.2 


Mean 
Solar 
Date. 


43.25     30.76 


43.32 

43.39 
43.46 


30.43 

30.13 
29.86 


8.54        -8.48 

I4»»  12™    50".8l 

-83^  16'    I3".94 


Oct. 

1.2 
2.2 
3.2 
4.2 

5.2 
6.2 

7.2 
8.2 

9.2 
10.2 
II. 2 
12.2 

13.2 
14.2 

15.2 
16.2 

17.2 
18.2 
19.2 
20.2 

21.2 
22.2 
23.2 
24.2 

25.2 
26.2 
27.2 
28.2 

29.1 
30.1 
31.1 
32.1 


Risht 
Ascen- 
sion. 


Declina- 
tion 
South, 


h  m 
18    3 

s 
72.82 

72.32 

71.86 

71.42 

71.00 

70.59 
70.17 

69.72 

69.24 
68.74 

68.22 

67.69 
67.16 

66.64 

66.12 
65.63 

65.18 

64.77 
64.38 
64.01 

63.65 
63.28 

62.88 

62.46 

62.01 
61.54 
61.08 
60.63 

60.23 
59.86 

59-53 
59.25 


-8740 
// 

20.83 

20.73 

20.63 

20.54 

20.45 
20.38 

20.33 

20.29 

20.24 
20.18 
20.11 
20.02 

19.91 
19.78 
19.63 

19.45 

19.27 
19.09 
18.91 
18.76 

18.62 
18.50 
18.38 
18.26 

18.13 

17.95 
17.75 
17.52 

17.27 
17.02 
16.77 
16.52 


(TOotantU. 

Mag.  5.5 


Mean 

Solar 
Date. 


24.62      -24.60 
iS'^    3»    48V95 
-87*^39'   53".07 
[Bph  13] 


Oct. 

1.3 
2.3 
3.3 
4.3 

5.3 
6.3 
7.3 
8.3 

9-3 
10.3 

"3 
12.2 

13.2 
14.2 

15.2 
16.2 

17.2 
18.2 
19.2 
20.2 

21.2 
22.2 
23.2 
24.2 

25.2 
26.2 
27.2 
28.2 

29.2 
30.2 
31.2 
32.2 


Right 
Ascen- 
sion. 


h   m 
19  22 

8 
70.29 

68.70 

67.17 

65.73 

64.38 
63.06 

61.73 
60.35 

58.88 

57.32 
55.68 
53.98 

52.24 
50.48 
48.73 
47.04 

45.43 
43.92 
42.50 
41.16 

39.86 

38.57 
37.22 

35.76 

34.20 

32.56 
30.86 
29.19 

27.59 
26.10 

24.72 
23.44 


Declina 

tion 

South. 


-8914 


// 


19.32 

19.33 
19.33 
19-34 

19.34 

19.37 
19.41 

19.46 

19.52 

1957 
19.61 

19.64 

19.64 
19.62 

19.59 
19.52 

19.44 

19-35 
19.27 

19.19 

19.13 
19.09 

19.06 

19.03 

18.98 
18.92 
18.82 
18.70 

18.54 

18.37 
18.20 

18.03 


75.27     -75-26 
19**  21"    I9'.i5 

-89^  13'   57".47 


trOotuittg. 

Mag.  5.7 


5.4 
6.4 

7.4 
8.4 

9-4 
10.4 

11.4 

12.4 

13.4 
14.4 

15-4 
16.4 

17.4 
18.4 

19-4 
20.3 

21.3 
22.3 

23.3 
24.3 

25.3 
26.3 

27.3 
28.3 

29.3 
30.3 
31.3 
32.3 


53.52 

53.34 
53.16 

52.99 

52.81 
52.60 
52.38 
52.14 

51.87 
51-58 
51.29 

50.98 

50.68 

50.39 
50.12 

49.86 

49.64 

49-41 
49.18 

48.93 

48.67 

48.37 
48.06 

47-71 

47.36 
47.01 
46.67 

46.37 


4a7$ 

40.9* 
41.20 

4>43 

41.68 

4>-93 
42.19 

4244 

42.67 
42.90 

43" 
43.29 

4346 
43.to 
43.74 
43-«7 

44.00 
44.16 

4433 
4451 

44-70 
44.88 

4505 
45-19 

45.30 
45.38 
45-45 
45.51 


15-98       -15.95 
22*  15*      I9».l8 

-86*  24'     39"46 


NOVEMBER,  1913. 
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APPARENT  PLACES  OF  CIRCUMPOLAR  STARS 
FOR  THE  UPPER  TRANSIT  AT  WASHINGTON 


lOotanttB. 

X  Ootantls. 

<f  Ootantls. 

t'Ootaiitti. 

Mag.  5.4 

Mag.  4.1 

Mag.  5.2 

Mag.  5.5 

Mag.  5.7 

Mcui 

Soltf 
Date. 

Riffht 
Ascen- 
sion. 

Dcclina< 

tion 
South. 

Meui 

Solar 
Date. 

Right 
Ascen- 
sion. 

DecUna- 

tion 
SotOk. 

Mean 

Solar 
Date. 

Right 
Ascen- 
sion. 

Declina- 
tion 

SoMik. 

Mean 

Solar 
Date. 

Right 
Ascen- 
sion. 

Declina- 
tion 
South, 

Mean 
Solar 
Date. 

Right 
Ascen- 
sion. 

Dedi- 
nation 
Souih, 

h    m, 

0      / 

h    m 

e       / 

h   m 

0       / 

h   m 

e      / 

h    m 

0     t 

Nov. 

1245 

-8439 

Nov. 

14  12 

-8316 

Nov. 

18  3 

-8740 

Nov.  19  21 

-8914 

§§ 

Nov. 

22  15 

-8624 

mm 

1-9 

8 
30.15       12.07 

1.9 

s 
43.53 

29.60 

I.I 

s 
59.25 

16.52 

8 
1.2    83.44 

WW 

18.03 

1.3 

s 
46.37 

WW 

45.51 

2-9 

30.29 

11.87 

2.9 

43.58 

29.35 

2.1 

58.96 

16.30 

2.2 

82.23 

17.88 

2.3 

46.07 

45.57 

3-9 

30.41 

11.66 

3.9 

43.63 

29.10 

3.1 

58.68 

16.10 

3.2 

81.05 

17.74 

3.3 

45.80 

45.63 

49 

30.53 

XI.44 

4.9 

43.67 

28.84 

4.x 

58.39 

15.90 

4.2 

79.84 

17.62 

4.3 

45.53 

45.72 

5-9 

30.65 

II. 21 

5.9 

43.71 

28.57 

5.1 

58.07 

15.71 

5.2 

78.58 

17.5X 

5.3 

45.25 

45.82 

6.9 

30.78 

10.97 

6.9 

43.75 

28.28 

6.1 

57-73 

15.52 

62 

77.25 

17.40 

6.3 

44.97 

45.92 

79 

30.91 

10.72 

7-9 

43.80 

27.98 

7.1 

57.36 

15.32 

7-2 

75.83 

17.28 

7.3 

44.67 

46.03 

8.9 

31.07 

10.45 

8.9 

43.85 

27.68 

8.1 

56.98 

15.10 

8.2 

74.37 

17.14 

8.3 

44.35 

46.13 

9-9 

31   23 

10.19 

9-9 

43.93 

27.35 

9.1 

56.61 

14.85 

9.2 

72.87 

16.99 

9.3 

44.02 

46.23 

10.9 

31.41 

9.93 

10.9 

44.01 

27.03 

lO.l 

56.25 

14.58 

10.2 

7x36 

16.81 

10.3 

43.65 

46.32 

1 1.9 

31.61 

9.69 

11.9 

44.10 

26.72 

11. 1 

55.92 

14.29 

II. 2 

69.87 

16.61 

1 1.3 

43.28 

46.39 

13.9 

31.82 

9.46 

12.9 

44.21 

26.42 

12. 1 

55.60 

14.00 

12.2 

68.43 

X6.39 

12.3 

42.90 

46.4a 

139 

32.03 

9.27 

13.9 

44.33 

26.13 

13.I 

55.31 

13.69 

13.2 

67.08 

16.14 

13.3 

42.53 

46.44 

149 

32.24 

9.09 

14.9 

44.44 

25.86 

14. 1 

55.07 

13.37 

14.2 

65.84 

15.90 

14.3 

42.17 

46.44 

159 

32.45 

8.91 

15.9 

44.56 

2562 

15.X 

54.87 

1306 

15.2 

64.72 

15.65 

15.3 

41.83 

46.42 

16.9 

32.64 

8.78 

16.9 

44.67 

25.39 

16. 1 

54.70 

12.77 

16.2 

63.71 

15.42 

16.3 

41.51 

46.39 

17-9 

32.82 

8.64 

317.9 

44.78 

25.18 

17.1 

54.54 

12.49 

17.2 

62.77 

15.20 

17.3 

41.21 

46.36 

18.9 

33.00 

8.49 

18.9 

44.87 

24.98 

18.I 

54.38 

12.24 

18. 1 

61.86 

14.99 

18.3 

40.93 

46.35 

19.9 

33. «  7 

8.34 

19.9 

44.96 

24.76 

19.I 

5421 

12.00 

19. 1 

60.91 

H.79 

19.3 

40.64 

46.35 

20.9 

33.33 

8.18 

20.9 

45.05 

24.52 

20.1 

54.01 

11.77 

20.1 

5992 

14.62 

20.3 

40.36 

46.36 

21.9 

33.51 

7-99 

21.9 

45.14 

24.28 

21. 1 

53.78 

"53 

21. 1 

58.83 

14.43 

21.3 

40.06 

46.38 

22.9 

33.71 

7.79 

22.9 

45.24 

24.01 

22.1 

53^4 

11.27 

22.1 

57.65 

14.23 

22.3 

39.73 

46.40 

239 

3392 

7.60 

239 

45.37 

23.72 

23.1 

53.29 

10.97 

23.1 

56.42 

13.99 

23.3 

39.39 

46.41 

24.9 

34.16 

7.41 

24.9 

45.50 

23.44 

24.1 

53.07 

10.65 

24.1 

55.20 

'   13.73 

24.3 

39.00 

46.39 

259 

34.41 

7.26 

25.9 

45.66 

23.18 

25.1 

52.87 

10.30 

25.1 

54.04 

13.44 

25.2 

38.62 

46.35 

26.8 

34.67 

7.13 

26.9 

45.83 

22.95 

26.1 

52.72 

9.93 

26.1 

53.00 

13.13 

26.2 

38.24 

46.27 

27.8 

34.92 

7.04 

27.9 

46.00 

22.73 

27.1 

52.62 

9.57 

27.1 

52.09 

12.81 

27.2 

37.87 

46.16 

28.8 

* 

35.»7 

6.95 

28.9 

46.16 

22.54 

28.1 

52.56 

9.23 

28.1 

51.30 

12.49 

28.2 

37.54 

46.04 

29.8 

35.40 

6.88 

29.9 

46.31 

22.37 

29.1 

52.52 

8.91 

29.1 

50.62 

12.20 

29.2 

37.22 

45.93 

30.8 

3562 

6.8  X 

30.9 

46.45 

22.20 

30.1 

52.50 

8.61 

30.1 

50.00 

11.92 

30.2 

36.92 

45.82 

31.8 

35.82 

6.75 

31.9 

46.59 

22.03 

3I.I 

52.45 

8.31 

31. 1 

49.38 

11.65 

3>.2 

36.65 

45.72 

IO-73       -10.68 

8.54       -8.48 

24.60       -24.58 

75.^6     - 

75.  x6 

15.98    -15.95 

I  a**  45"     43'.33 

I4*»  12"    50".8i         iS**    3"    48».95 
-83^  16'    I3".94      -87«  39'   53".07 

19**  21"    ] 

t9'.i5 

22**  15"       19V 1 8 

-84^  39'       3".86 

-89^  13'   5 

7".47 

-86*24'    39".46 

IBph  I 

3] 
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DECEMBER,  1913. 


APPARENT  PLACES  OF  CIRCUMPOLAR  STARS 
FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


lOotantU. 

S  Ootantis. 

X  Ootantts. 

<f  Ootantts. 

tiOctanttt. 

Mag.  5.4 

Mag.  4 

.1 

Mag.  5 

.2 

Mag.  5.5 

Mag.  5.7 

Mean 
Solar 
Date. 

Right 
Ascen- 
sion. 

Declina- 
tion 
South. 

Mean 
Solar 
Date. 

Right 
Ascen- 
sion. 

Declina- 
tion 
Sauik. 

Mean 
Solar 
Date. 

Right 

A9cen> 

sion. 

Declina- 
tion 
Souik. 

Mean 
Solar 
Date. 

Right 
Ascen- 
sion. 

Declina- 
tion 
SovOk, 

Mean 

Solar 
Date. 

Right    Dedi- 

Aacen-   oatiaa 

sion.     SoiA. 

h   m 

0      / 

h   m 

0     9 

h   m 

0      / 

h   ni 

0      / 

h   m 

0  » 

Dec. 

1245 

-8439 

Dec. 

14  12 

-8316 

Dec. 

«8    3 

-8739 

Dec 

19  21 

-8914 

MM 

Dec 

22  15 

-8624 

mm 

1.8 

9 
35.82 

6.75 

1-9 

8 
46.59 

22.03 

I.I 

t 
52.45 

w  w 

68.31 

I.I 

8 
49.38 

WW 

11.65 

1.2 

8 
36.65 

WW 

45.72 

3.8 

36.02 

6.66 

2.9 

46.72 

21.86 

2.1 

52.39 

68.04 

2.1 

48.72 

11.39 

2.2 

36.37     45.64 

3.8 

36.23 

6.56 

3-9 

46.85 

21.67 

3.1 

52.31 

67.76 

3.1 

47-99 

II. 14 

3.2 

36.09 

45.57 

4.8 

36.44 

6.45 

4.9 

46.99 

21.48 

4.1 

52.22 

67.48 

4.1 

47.23 

10.90 

4.2 

35.80 

45-50 

5.8 

36.67 

6.34 

5.9 

47.13 

21.26 

5.0 

52.12 

67.19 

5.1 

46.42 

10.64 

5.2 

35.49 

4544 

6.8 

36.90 

6.23 

6.9 

47.27 

21.03 

6.0 

52.01 

66.89 

6.1 

45.56 

10.37 

6.2 

35.16 

45-36 

7.8 

37.14 

6.12 

7.9 

47.44 

20.82 

7.0 

51.91 

66.56 

7.1 

44.70 

10.07 

7.2 

34.82 

45-27 

8.8 

37.40 

6.03 

8.9 

47.61 

20.61 

8.0 

51.82 

66.21 

8.1 

43.85 

9.76 

8.2 

34.47 

45.17 

9.8 

37.68 

5.94 

9.9 

47.80 

20.41 

9.0 

51.77 

65.85 

9.1 

43.06 

9.42 

9.2 

34-" 

45-04 

10.8 

37.96 

5.88 

10.9 

47.99 

20.21 

lO.O 

51.76 

65.48 

10. 1 

42.36 

9.08 

10.2 

33.76 

4490 

11.8 

38.24 

5.85 

1 1.9 

48.20 

20.05 

II.O 

51.78 

65.11 

II. I 

41.78 

8.73 

II. 2 

33.41 

44.72 

12.8 

38.51 

5.85 

12.9 

48.40 

19.92 

12.0 

51.84 

64.73 

12.1 

41.34 

8.36 

12.2 

33-09 

44.53 

13.8 

38.77 

5.86 

13.9 

48.60 

19.81 

13.0 

51.94 

64.38 

13.1 

41.00 

8.00 

13-2 

32-79 

44.33 

14.8 

39.01 

5.88 

14.9 

48.78 

19.72 

14.0 

52.07 

64.05 

14. 1 

40.75 

7.68 

14.2 

32.52 

44.13 

15.8 

39.25 

5.90 

159 

48.96 

19.64 

15.0 

52.20 

63.74 

15.1 

40.57 

7.37 

15.2 

32.37 

43.93 

16.8 

39-47 

5.92 

16.9 

49.12 

19.55 

16.0 

52.30 

63.46 

16. 1 

40.38 

7.06 

16.2 

32.03 

43.76 

17.8 

39.68 

5.92 

17.9 

49.28 

19.45 

17.0 

52.39 

63.18* 

17.1 

40.15 

6.78 

17.3 

3i;8i- 43.60 

18.8 

39.91 

5.90 

18.8 

49.44 

19.34 

18.0 

52.46 

62.90 

18.1 

39.85 

6.50 

18.3 

31.56 

4344 

19.8 

40.15 

5.88 

19.8 

49.61 

19.20 

19.0 

52.51 

62.61 

19.1 

39.47 

6.22 

19.3 

31.30 143.30 

20.8 

40.41 

5.86 

20.8 

49.80 

19.06 

20.0 

52.54 

62.29 

20.1 

39.04 

5.91 

20.2 

31.01   43.14 

1 

21.8 

40.68 

5.84 

21.8 

49.99 

18.92 

21.0 

52.59 

61.94 

21. 1 

38.57 

5-57 

1 
21.2    30.70 

42.97 

22.8 

40.97 

5.84 

22.8 

50.21 

18.78 

22.0 

52.67 

61.58 

22.1 

38.16 

5.20 

22.2 

30.37 

42.76 

23.8 

41.26 

5.87 

23.8 

50.44 

18.66 

22.9 

52.79 

61.21 

23.1 

37.85 

4.81 

23*2 

30.04 

42.53 

24.8 

41.56 

5-94 

24.8 

50.67 

18.58 

23.9 

52.96 

60.81 

24.0 

37.67 

4.42 

24.2     29.74 

42.28 

25.8 

41.85 

6.03 

25.8 

50.89 

18.53 

24.9 

53.17 

60.44 

25.0 

37.64 

4.03 

25.2     29.46 

42.00 

26.8 

42.12 

6.13 

26.8 

51.10 

18.49 

25.9 

53.41 

60.10 

26.0 

37-73 

3.64 

26.2 

39.30 

41.72 

27.8 

42.37 

6.23 

27.8 

51.31 

18.47 

26.9 

53.69 

59.77 

27.0 

37.91 

3.29 

27.3 

28.98 

41-45 

28.8 

42.60 

6.33 

28.8 

51.52 

18.46 

27.9 

53.94 

59.46 

28.0 

38.12 

2-95 

28.2 

38.78 

41.19 

29.8 

42.83 

6.42 

29.8 

51.70 

18.43 

28.9 

54.18 

59.18 

29.0 

38.31 

2.63 

29.3 

38.59 

40^95 

30.8 

4306 

6.51 

30.8 

51.87 

18.40 

29.9 

54.40 

58.90 

30.0 

38.46 

2.32 

30.3 

28.39 

40.71 

31.8 

43.29 

6.58 

31.8 

52.06 

18.36 

30.9 

54.61 

58.63 

31.0 

38.54 

2.03 

31.2 

38.17 

40.49 

32.8 

43-54 

6.64 

32.8 

52.26 

18.29 

3x9 

54.81 

58.34 

32.0 

38.58 

1.71 

32.1 

37.96 

40.28 

10.73      - 

10.68 

8.54 

-8.48 

2457    - 

24.55 

74.94     - 

74-93 

15-98        -15.95 

12^  45°     ^ 

^3•.33 

,^h   j2»     « 

}oV8i 

\%^    3™    i| 

^8-.95 

19**  21"    1 

9'.i5 

33*  15"      I9*.l8 

►84«> 

39' 

3".86 

-83*> 

16'      I 

3".94 

-87^ 

39'   5, 

3".07 

-89" 

>3'   5' 

7".47 

-86* 

»34' 

39".46 
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MEAN  ERRORS  OF  NEWCOMB'S  PLACES  FOR  1930  OF  STARS  OF  THE  AMERICAN 

EPHEMERIS  AND  NAUTICAL  ALMANAC. 


Mean  Error 

• 

Mean  Error 

Cat 

Name. 

R.  A 

1913. 

Decl 

1913. 

1920. 

Cat 
No. 

Name. 

R.  A. 

1913. 

Decl. 
1913. 

1930. 

No. 

a 

< 

a 

< 

h       m 

0 

s 

// 

h       m 

0 

s 

II 

I 

33  Pisdum 

0        I 

-  6 

.018 

.25 

112 

4  Octantis(G.) 
C  Ceti 

I      42 

-85 

.039 

.40 

3 

a  Androm. 

4 

+29 

.010 

.13 

116 

47 

—  1 1     .020 

.24 

4 

/3  Cassiop. 

5 

+59 

.017 

.17 

118 

a  Trianguli 

48 

+  29 

.022 

.22 

5  . 

e  Pboemcis 

5 

-46 

.051 

.41 

117 

e  Cassiop. 

48 

+63     .017 

.17 

6 

22  Androm. 

6 

+46 

.024 

.28 

120 

4  Pisdum 

49 

+  3     018 

.23 

10 

y  Pegasi 

0       9 

+  15 

.0x1 

•14 

121 

/3  Arictis 

I     50 

+  20 

.013 

.20 

14 

6  Androm. 

14 

+36 

.029 

.33 

122 

if  Phoenids 

50 

—47  j  .080 

.81 

15 

t  Ccti 

15 

-  9 

.014 

.20 

127 

V  Ceti 

56 

—  22 

.025 

.32 

16 

C  Tucanae 

16 

-65 

•047 

.38 

126 

50  Cassiop. 

56 

+72 

.016 

•17 

19 

44  Pisdum 

21 

+   I 

.018 

.22 

129 

a  Hydri 

56 

-62 

.049 

.34 

20 

/?  Hydri 

0     21 

-78 

•    •    •    ■ 

•    •    • 

131 

y  Andr.  pr. 

I     59 

+42 

.016 

.16 

21 

a  Pbcenids 

22 

-43 

•047 

.31 

133 

a  Arictis 

2       2 

+  23 

.010 

•14 

23 

12  Ceti 

26 

-  4 

.017 

.21 

134 

ft  Trianguli 

4 

+35 

.018 

.21 

30 

13  CcU 
C  Cassiop. 

31 

-  4 

.023 

•30 

136 

55  Cassiop. 

8 

+66 

.025 

•24 

31 

32 

+53 

.021 

.20 

137 

6  Persei 

8 

+51 

.025 

.27 

32 

jr  Androm. 

0     32 

+33 

.02 1 

.21 

138 

4*  CcU 

2       8 

+  8 

.018 

.23 

35 

e  Androm. 

34 

+29 

.016 

•19 

139 

M  Fornads 

9 

-31 

.076 

.83 

36 

6  Androm. 

35 

+30 

.018 

.22 

141 

y  Trianguli 

12 

+33 

.024 

31 

37 

a  Cassiop. 

36 

+56 

.012 

.14 

142 

67  Ceti 

13 

-  7 

.021 

•25 

38 

M  Phoemds 

37 

-47 

•    •    •    • 

•53 

144 

(p  Eridani 

13 

-52 

.049 

.42 

39 

/?Ccti 

0     39 

-18 

.013 

•17 

145 

0  Ceti 

2     15 

-  3 

.018 

.23 

42 

0  Cassiop. 

40 

+48 

.034 

.26 

146 

ic  Fornads 

19 

-24 

.049 

•47 

41 

21  Cassiop. 

40 

+75 

.017 

•24 

148 

«  Hydri 

20 

—69 

•     •    •    • 

•   «   « 

45 

C  Androm. 

43 

+24 

.019 

.24 

149 

t  Cassiop. 

22 

+67 

.025 

•25 

46 

7  Cassiop. 

44 

+57 

.017 

.24 

153 

4=»Ceti 

24 

+  8 

.014 

•19 

49 

6  Pisdum 

0     44 

+  7 

.014 

.20 

156 

a  Ceti 

2     28 

-16 

.028 

•37 

52 

X  Hydri 

46 

-75 

•    •    •    • 

•70 

157 

36  H.  Cassiop. 

30 

+72 

.021 

.22 

53 

20  Ccti 

49 

—   2 

.018 

.26 

160 

r  Ceti 

31 

+  5 

.020 

.26 

54 

y  Cassiop. 

51 

+60  ( 

.018 

.22 

163 

fi  Hydri 

33 

-79 

.056 

70 

55 

M  Androm. 

52 

+38  1 

1 

.017 

.21 

161 

r  Anetis 

34 

+22 

.020 

.26 

58 

a  Scujptoris 
43  H.  Ccphci 

0     54 

-30 

•025  , 

•23 

165 

S  CeU 

2     35 

—  0 

.014 

.20 

59 

57 

+86 

.010 

.17 

172 

e  Hydri 

38 

-69 

•      •     •     • 

•   •   • 

61 

e  Pisdum 

0     58 

+  7 

.012  1 

1 

.26 

170 

9  Persei 

38 

+49 

.021 

•19 

66 

fi  Phcenicis 

I       2 

-47 

.0501 

.47 

173 

y  Ceti  sea. 

39 

+  3 

.016 

.20 

65 

M  Cassiop. 

2 

+54 

.022  1 

1 

.27 

174 

n  Ceti 

40 

-14 

.025 

•25 

69 

7  Ccti 

I       4 

—  11 

.025 

.22 

175 

11  Ceti 

2     40 

+  10 

.020 

.21 

71 

ft  Androm. 

5 

+35 

.013 

•17 

177 

tf  Persei 

44 

+56 

.010 

•25 

74 

r  Piscium 

7 

+30 

.019  ' 

•33 

178 

41  Arictis 

45 

+  27 

.020 

.22 

76 

C  Pisdum 

9 

+  7 

.019 

•24 

179 

fi  Fornads 

45 

-33 

.050 

•47 

78 

ic  Tucanae 

13 

-69 

•    •    • 

180 

6  Arietis 

47 

+  15 

.018 

•24 

79 

y  Pisdum 

I      13 

+  3 

.022 

.29 

181 

r^  Eridani 

2     47 

—  21 

.022 

.32 

80 

V  Pisdum 

15 

+  27 

.022 

.25 

182 

r  Persei 

48 

+52 

.020 

.19 

85 

e  Ccti 

20 

-   9 

.013 

•19 

183 

7  Eridani 

52 

—  9    .016 

.21 

86 

S  Cassiop. 

20 

-f-60 

.018 

•19 

185 

c  Arietis 

54 

+  21     .016 

.23 

91 

y  Phcenicis 

25 

-44 

.044 

.35 

184 

47  H.  Cephei 

54 

+79    .035 

.32 

90 

38  Cassiop. 

I     25 

+70 

.026 

.28 

187 

0  Eridani 

2     55 

-41     .056 

.42 

94 

ff  Pisdum 

27 

+  15 

.020 

•19 

189 

a  Ceti 

58 

+  4    .010 

•>3 

89 

a  Urs.  Min. 

28 

+89 

•    •    •     • 

•    •    • 

190 

y  Persei 

58 

+53  1  .029 

.20 

96 

40  Cassiop. 

32 

+73 

.028 

•25 

191 

T^  Eridani 

2     59 

-24     0291 

.32 

97 

V  Androm. 

32 

+41 

.024 

.26 

192 

p  Persei 

3       0 

+38  1  .019  1 

•24 

98 

It   Piscium 

I     32 

+  12 

.022 

.25 

194 

/i  Horologii 

3       2 

—60  .060 

•49 

99 

V  Persd 

33 

+48 

.018 

•  19 

197 

e  Hydri 

2 

-72  .046 

•47 

lOI 

a  Eridani 

34 

-58 

•    •    «    • 

•    •    • 

195 

fi  Persei 

2 

+41 

.016 

.20 

103 

GO  Cassiop. 

36 

+68 

.025 

•25 

199 

d  Arietis 

7 

+19 

.014 

.17 

104 

r  Pisdum 

37 

+  5 

.014 

.20 

202 

12  Eridani 

8 

—29    .022 

.30 

105 

ip  Persd 

I     38 

+50 

.022 

.20 

200 

48  H.  Cephei 

3       9 

+77 

.032 

•32 

107 

r  Ceti 

40 

-16 

.020 

•25 

203 

C  Arietis 

10 

+21 

.018 

.29 

X08 

0  Pisdum 

41 

+  9 

013 

•19 

204 

38  Horolopi(a) 

10 

—58    . . . .  , 

•    •   • 

109 

e  Sculpt. 

I     42 

-25 

.037 

.46 

206 

C  Eridani 

3     12 

-  9 

.022  1 

•31 
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MEAN  ERRORS  OF  NEWCOMB'S  PLACES  FOR  1920  OF  STARS  OF  THE  AMERICAN 

EPHEMERIS  AND  NAUTICAL  ALMANAC. 


Mean  Error 

] 

Mean  Brror 

Cat. 
No. 

Name. 

R.  A. 

1913. 

Decl. 
X913. 

1920. 

Cat. 
No. 

Name. 

R.  A. 

1913. 

DecL 

1913. 

x9>o. 

a 

< 

a 

5 

h       m 

0 

8 

ft 

h       m 

0 

s 

tf 

209 

r  Arietis 

3     16 

+  21 

.027 

.32 

319 

tf  Aurigae 

5       0 

+41 

.021 

.21 

210 

e  Eridani 

16 

-43 

.056 

.49 

320 

e  Leporis 

2 

—  22 

.021 

•25 

212 

t  Hydri 

18 

-78 

•     •     •     • 

•     •     • 

322 

fi  Endani 

4 

-   5 

.016 

.21 

211 

a  Persei 

18 

+50 

.013 

.14 

327 

H  Aurigae 

7 

+  38 

.028 

.29 

213 

0  Tauri 

20 

•+  9 

.014 

.21 

326 

19  H.  Camelop. 

8 

+79 

.025 

•33 

214 

2  H.  Camel. 

3     22 

+60 

.028 

.37 

328 

/£  Leporis 

5       9 

-16 

.032 

-31 

215 

%  Tauri 

22 

+  9 

.023 

.22 

329 

a  Aurigae 

10 

+46 

.012 

•14 

219 

/  Tauri 

26 

+  13 

.016 

.22 

330 

fi  Orionis 

10 

-   8 

.009 

•>5 

221 

6  Eridani 

29 

—  10 

.014 

•17 

332 

A  Aurigse 

13 

+40 

.027 

•27 

222 

r*  Eridani 

30 

—  22 

.031 

.40 

333 

r  Orionis 

13 

-  7 

.014 

•24 

230 

^  Persei 

3     37 

+48 

.016 

.16 

335 

0  Columbae 

5     14 

-35 

.068  ;   .60 

235 

^  Eridani 

39 

—  10 

.020 

•24 

342 

y  Orionis 

20 

+  6 

.017      .21 

234 

y  Persei 

39 

+42 

.024 

•25 

343 

P  Tauri 

21 

+29 

.010  ,   .14 

237 

5  H.  C4imel. 

41 

+71 

.025 

.29 

344 

17  Camelop. 

22 

+63 

.029 

.22 

238 

Tf  Tauri 

42 

+24 

.014 

17 

347 

P  Leporis 

25 

—  21 

.025 

'}^ 

239 

r*  Eridani 

3     43 

-24 

.023 

•30 

348 

X  Aurigse 

5     27 

+32 

.022 

.30 

243 

g  Eridani 

46 

-36 

•073 

.63 

350 

6  Orionis 

28 

—  0 

.012 

.16 

246 

r  Hydri 

49 

-75 

.031 

•29 

349 

Gr.  966 

28 

+75 

.022 

.22 

244 

C  Persei 

49 

+32 

.019 

.22 

354 

a  Leporis 

29 

-18 

.018 

.22 

245 

9  H.  CameL 

50 

+61 

.031 

•33 

355 

0*  Ononis 

30 

+  9 

.021 

•31 

248 

e  Persei 

3     52 

+40 

.019 

.22 

359 

t  Orionb 

5     31 

-   6 

.022 

.25 

250 

h  Persei 

53 

+36 

.019 

.22 

361 

B  Orionis 

32 

—    I 

.013      .17 

251 

y  Eridani 

54 

-14 

.017 

•19 

362 

C  Tauri 

32 

+21 

.019 

.23 

252 

A  Tauri 

56 

+  12 

.018 

.22 

356 

Gr.  944 

34 

+85 

.030 

35 

254 

5  Reticuli 

57 

-62 

.044 

.36 

366 

C  Orionis 

36 

—   2 

.016  I   .22 

255 

y  Tauri 

3     59 

+  6 

.018 

.22 

368 

a  Columbae 

5     36 

-34 

.024 

.28 

256 

A  Tauri 

4       0 

+  22 

.020 

.23 

369 

0  Aurigae 

39 

+50 

.028      .39 

260 

c  Persei 

2 

+47 

.020 

.22 

372 

C  Leporis 

43 

-15 

.023      .30 

263 

p  Tauri 

6 

+26 

.030 

.37 

373 

K  Ononis 

44 

—  10 

.013      .19 

265 

0*  Eridani 

8 

-  7 

.016 

.23 

375 

S  Doradus 

45 

-66 

•    •     •     « 

•  •  • 

264 

Gr.  750 

4       9 

+85 

.017 

.24 

374 

r  Aurigse 

5     45 

+39 

.021 

.26 

268 

/£  Tauri 

II 

+  9 

.027 

•47 

381 

31  Mensse(G.) 

47 

-85 

.042 

.56 

270 

a  Horolo^ 

II 

-43 

.073 

.69 

378 

6  Leporis 

48 

—  21 

.036 

.37 

271 

a  Reticuli 

13 

-63 

.061 

.54 

382 

a  Ononis 

50 

•+  7 

.008      .14 

274 

y  Tauri 

3^5 

+  15 

.013 

.21 

383 

d  Aurigae 

52 

+54 

.026      .25 

277 

5  Tauri 

4     18 

+  17 

.017 

.23 

385 

V  Leporis 
p  Aurigse 

5     52 

-14 

.022      .22 

279 

u*  Eridani 

21 

-34 

.046 

•42 

387 

53 

+45 

.016 

.16 

281 

e  Tauri 

24 

+  19 

.013 

.20 

388 

0  Auri|^ 

54 

+37 

.020      .20 

:i84 

5  Mensff* 

24 

-80 

.058 

•52 

393 

I  Gemm. 

5     59 

+23 

.021       .30 

285 

m  Persei 

27 

+43 

.031 

.34 

395 

I  Puppis(G.) 

6       2 

-45 

.057      .55 

288 

a  Tauri 

4     31 

+  16 

.009 

•13 

396 

y  Orionis 

6       3 

+  15 

.016      .19 

289 

y  Eridani 

32 

-  4 

.018 

•24 

402 

22  H.  Camelop. 

9 

+69 

.022      .26 

291 

a  Doradus 

32 

-55 

•054 

.40 

405 

ft  Gemin. 

10 

+23 

.014      .20 

292 

53  Eridani 

34 

-14 

.023 

.28 

406 

2  Lyncis 

12 

+59 

.023      .22 

296 

r  Tauri 

37 

+  23 

.014 

.23 

4" 

C  Can.  Maj. 

17 

-30 

.055     -44 

294 

Gr.  848 

4     37 

+76 

.024 

.30 

412 

/i  Gemin. 

6     18 

+23 

.013  ,   .17 

297 

a  Coeli 

38 

-42 

.050 

.46 

413 

t^*  Aurigae 

18 

+49 

.025  •   .23 

298 

4  Camelop. 

41 

+57 

.027 

•25 

414 

P  Can.  Maj. 

19 

-18 

.019      .22 

299 

u  Eridani 

41 

-  3 

.016 

.21 

415 

8  Monoc. 

»9 

+  5 

.022      .24 

303 

^  Orionis 

45 

+  7 

.021 

.22 

416 

a  Argiis 

22 

-53 

«     •    •    •      1       •    •  • 

302 

9  Camelop. 

4     45 

+66 

.021 

•19 

418 

10  Monoc. 

6     24 

-  5 

•017      .37 

304 

%  Tauri 

46 

+  19 

.023 

•31 

419 

V  Gemin. 

24 

+20 

.027 

.21 

307 

«*  Orionis 

50 

+  2 

.016 

.22 

423 

8  Lyncis 

30 

+62 

.022 

.23 

309 

{  Aurigae 

51 

+33 

.014 

.17 

424 

23  H.  Camelop. 

31 

+80 

.024 

.29 

312 

fi  Camelop. 

56 

+60 

.023 

•19 

425 

I'Can.  Maj. 

31 

-23 

•034 

.35 

313 

c  Aurigse 

4     56 

+44 

.021 

.19 

426 

51  Auripe 

6    33 

+39 

.025 

.31 

314 

C  Aurigse 

56 

+41 

.017 

.22 

427 

y  Gemm. 

33 

+  16 

.013 

.17 

316 

t  Tauri 

4     58 

+21 

.019 

.26 

429 

r  Argds 

35 

-43 

.058 

.48 

318 

II  Orionis 

5       0 

+  15 

.020 

.35 

430 

S  Monoc. 

6     36 

+  10 

.016 

.22 
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Cat.  I 
No. 


431 
433 
432 
434 
435 

436 
440 
441 
443 
442 


446 

451 
454 
455 

456 

449 
460 

461 

464 

465 
467 

469 
470 

471 

474 
480 

476 

477 
478 

479 
481 

483 

484 
488 

492 

493 

495 
496 

499 

502 

505 
506 

507 
514 

515 

5x7 
520 

523 
522 

525 
526 

527 
528 

5i8 

529 
533 
534 
535 


Mean  Crror 

Mean  Crror 

Name. 

R.  A. 

1913- 

Decl. 
1913. 

1930. 

Cat. 
No. 

Name. 

R.  A 

1913. 

DecL 
1913. 

1930. 

a 
s 

< 

a 

< 

h       m 

0 

It 

h       m 

0 

s 

// 

e  Gemin. 

6     39 

+25 

.014 

.19 

536 

30  Monoc. 

8      21 

-  4 

.017 

•23 

4  Gcmin. 

40 

+  13 

.013 

.21 

537 

0  Urs.  Maj. 

23 

+61 

.014 

•>5 

^^  Aurigs 

40 

+44 

.029 

.24 

539 

e  Chamael. 

23 

-77 

.050 

.40 

a  Can.  Maj. 

41 

-17 

•    •    •    • 

.16 

543 

Gr.  1450 

27 

+38 

.047 

•43 

18  Monoc. 

43 

+  3 

.020 

.25 

544 

rj  Cancri 

28 

+21 

.019 

.20 

43  Camelop. 

6     44 

+69 

.027 

.24 

545 

Gr.  1446 

8     30 

+74 

.032 

•38 

0  Getnin. 

47 

+34 

.020 

.22 

547 

6  Hydrae 

33 

+  6 

.019 

.26 

a  Pictoris 

47 

-62 

.061 

.63 

548 

6  Hydrae 

34 

+  4 

.023 

.27 

C  Mensae 

47 

-81 

.048 

•47 

554 

y  Cancri 

38 

4-22 

.016 

.21 

r  Argds 

48 

-51 

.069 

.64 

556 

^  Cancri 

40 

+  18 

.017 

.21 

15  Lyncis 
d  Can.  Maj. 

6     50 

+59     023 

.21 

557 

a  Pyxidis 

8     40 

-33 

•053 

•42 

50 

—  12    .021 

1 

.31 

558 

t  Cancri 

41 

+29 

.025 

.26 

e  C^n.  Maj. 

55 

-29  1  .017 

.23 

559 

B  Hydrae 

42 

+  7 

.014 

•19 

C  Gemin. 

59 

4*21  1  .016 

.19 

560 

^  Argiis 

42 

-54 

.053 

•41 

o^Can.  Maj. 

6     59 

-24 ;  .025 

•29 

566 

<^  Cancri 

49 

+31 

.022 

•31 

y  Can.  Maj. 

7       0 

—16  \  .021 

.28 

567 

C  Hydre 

8     51 

+  6 

.018 

.24 

51   H.  Cephci 
S  Can.  Maj. 

0 

+87 

•    •    •    • 

•   •   • 

569 

t  Urs.  Maj. 

53 

+48 

.016 

.17 

5 

-26 

.020 

.24 

571 

a  Cancri 

54 

+  12 

.015 

.20 

63  Aurigae 

6 

+39 

.021 

.26 

574 

6»  Carinae 

55 

-59 

.044 

.43 

51  Gemin. 

8 

+16 

.023 

•37 

576 

if  Urs.  Maj. 

8     58 

+48 

.018 

•19 

y^  Volantis 

7       9 

-70 

.071 

.64 

582 

d»  Urs.  Maj. 

9       3 

+67 

.020 

.28 

25  H.  Camel. 
X  Gemin. 

13 

+83 

.625 

.24 

583 

tc  Cancri 

3 

+  11 

.016 

.22 

13 

+17 

.013 

.22 

585 

A  Argds 

5 

-43 

.039 

•32 

jr  Argds 

14 

-37 

.046 

•34 

590 

•  Octantis 

10 

-85 

.041 

.38 

6  Gemin. 

15 

+22 

.014 

•17 

589 

6  Hydrae 

10 

+  3 

.014 

•19 

6  Volantis 

7     17 

-68 

.061 

.64 

591 

fi  Argds 

9     12 

-69 

.035 

.28 

7  Octant.  (G.) 

18 

-87 

.053 

.46 

593 

83  Cancri 

14 

+  18 

.018 

•24 

t  Gemin. 

20 

+28 

.014 

.22 

594 

%  Argils 

15 

-59 

•    •    •    • 

•   •  • 

Tf  Can.  Maj. 

21 

-29 

.021 

.25 

595 

40  Lyncis 

16 

+35 

.018 

.21 

Gr.  1308 

22 

+69 

.028 

.26 

596 

6  Pyxidis 

18 

-26 

.046 

.61 

P  Can.  Mia. 

7     22 

+  8 

.014 

.19 

599 

a  Hydrae 

9     23 

-  8 

.010 

•15 

p  Gemin. 

24 

+32 

.021 

.27 

601 

h  Urs.  Maj. 

25 

+63 

.019 

.19 

6  Argiis 

26 

-43 

.060 

.46 

600 

I  H.  Draco. 

25 

+82 

.016 

.20 

a'  Gemin. 

29 

+32 

.019 

•14 

603 

d  Urs.  Maj. 

27 

+70 

.025 

•24 

25  Monoc. 

33 

-  4 

.040 

.42 

604 

e  Urs.  Maj. 

27 

+52 

.017 

.17 

a  Can.  Min. 

7     35 

+  5 

•    •    •    • 

•15 

605 

4  Leonis 

9     27 

+  12 

.024 

.30 

24  Lyncis 

36 

+59 

.033 

.29 

606 

*  ArgOs 

27 

-40 

.056 

.51 

K  Gemin. 

39 

+25 

.018 

.22 

607 

ID  Leo.  Min. 

29 

+37 

.020 

.27 

P  Gemin. 

40 

+28 

.DIG 

.12 

620 

C  Chamael. 

36 

~8i 

.047 

•48 

4  Puppis 

42 

-14 

.028 

.36 

619 

0  Leonis 

37 

+  10 

.014 

.16 

i  Argds 

7     46 

-25 

.021 

.27 

622 

6  Antlias 

9     40 

-27 

.057 

.49 

4>  Gemin. 

48 

+27 

.018 

.28 

623 

B  Leonis 

41 

+24 

.014 

•17 

26  Lyncis 

48  !  4-48 

.022 

•30 

626 

V  Urs.  Maj. 

45 

+59 

.013 

.17 

Gr.  1374 

50 

+74 

.029 

.32 

627 

V  ArgOs 

45 

-65 

.049 

.38 

X  ArgOs 

55 

-53 

.052 

.40 

629 

6  Sextantts 

47 

-  4 

.030 

.35 

00  Cancri 

7     56    4-26 

.022 

.30 

630 

^  Leonis 

9     48 

+  26 

.014 

.19 

X  Gemin. 

7     58  !  -f-28 

.CI  8 

•24 

632 

Gr.  1586 

51 

+73 

.026 

•32 

27  Lyncis 

8       2 

+52 

.022 

•23 

634 

19  Leo.  Min. 

52 

+41 

.022 

•24 

p  Argils 

4 

-24 

.018 

•24 

636 

0  ArgAs 

54 

-54 

•045 

•37 

3  H.Ur.  Maj. 

4 

+69 

.025 

.29 

638 

n  Leonis 

9     56 

+  8 

.012 

.20 

y  Argds 

8       7 

-47 

.051 

•44 

641 

1}  Leonis 

10      3 

+  17 

.022 

.22 

C  Cancri 

7 

+  18 

.022 

•25 

642 

a  Leonis 

4 

+  12 

.015 

.13 

Br.  1 147 

9 

+76 

.026 

.31 

644 

A  Hydrae 

6 

—  12 

.019 

•24 

20  Puppis 

9 

-16 

.023 

.32 

645 

q  Velorura 

II 

-42 

.088 

.76 

Gr.  1119 

12  1  4-89 

.025  1 

•    •   • 

646 

32  Urs.  Maj. 

12 

4-66 

.024 

.25 

fi  Cancri 

8      12     +   9 

.013 

.24 

648 

C  Leonis 

10    12 

+24 

.018 

.22 

31  Lyncis 

17 

+43 

.027 

.22 

647 

A  Urs.  Maj. 

12 

+43 

.017 

.16 

J*  Cancri 

18 

+  19 

.022 

.29 

653 

y  Leonis  pr. 

15 

4-20 

.019 

•15 

B  Argds 

8     21 

-59 

.038 

.33 

657 

fi  Urs.  Maj. 

10    17 

+42 

.016 

•19 

1913- 


-33 
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Mean  Error 

Mean  Error 

Cat. 
No. 

Name. 

R.  A. 

1913. 

Decl. 

1913. 

1930. 

Cat. 
No. 

Name. 

R.  A. 
1913. 

DecL 
1913. 

i9>o. 

a 

< 

a 

tt 

h     m 

0 

8 

// 

h    m 

0 

6 

658 

30  H.  Ur.  Maj. 

10   18 

+66 

.031 

.27 

770 

fi  Chamael. 

12   13 

-79 

.037     Z^ 

659 

30  H.  Camel. 

21 

+83 

.026 

.30 

772 

Br.  1672 

H 

+88 

.016 

.22 

661 

fi  Hydrae 

22 

-16 

.018 

.22 

773 

ff  Virginis 

15 

—  0 

.013 

•17 

662 

31  Leo.  Min. 

23 

+37 

.019 

.24 

780 

ay  Crucis 

22 

-63 

•    •   •    • 

•    •    • 

664 

a  Antliae 

23 

-31 

.044 

•35 

787 

20  Comae 

25 

+21 

.034 

.38 

666 

36  Urs.  Maj. 

10  25 

+56 

.022 

•25 

786 

6  Corvi 

12  25 

-16 

.018 

.22 

668 

9  H.  Draco. 

28 

+76 

.019 

.21 

789 

y  Crucis 

26 

-57 

.084 

.37 

669 

p  Leonis 

28 

-fio 

.016 

.21 

791 

8  Can.  Ven. 

30 

+42 

.022 

•23 

679 

33  Sextantis 

37 

—   I 

.024 

.31 

793 

K  Draconis 

30 

+70 

.018  , 

•14 

683 

41  Leo.  Min. 

39 

+24 

.022 

.26 

792 

fi  Corvi 

30 

-23 

.019 

.21 

684 

6  ArgAs 

10  40 

-64 

.052 

.41 

795 

24  Comae  j«9. 

12  31 

+  19 

.025  1 

.y> 

685 

42  Leo.  Min. 

41 

+31 

.019 

.28 

796 

a  Muscae 

32 

-69 

.063 

•51 

687 

17  Argfts 

42 

-59 

•    •    •    • 

•     •     • 

799 

X  Virginis 

35 

-  8 

.024 

•31 

688 

11  Argfts 

43 

-49 

.049 

.37 

800 

y  Centauri 

37 

-48 

.041 

•33 

689 

/  Leonis 

45 

H-ii 

•015 

.20 

801 

y  Virginis 

37 

—   I 

.018  j 

•24 

691 

d^Charaael. 

10  45 

-80 

.047 

•39 

802 

p  Virginis 

12  37 

+  11 

.023 

.29 

690 

V  Hydrae 

45 

-16 

.022 

.24 

803 

76  Urs.  Maj. 

38 

+63 

.034 

.26 

692 

46  Leo.  Min. 

48 

+35 

.019 

.21 

808 

fi  Crucis 

43 

-59 

.034 

.29 

694 

54  Leonis 

51 

+25 

.027 

.35 

810 

t  Octantis 

46 

-85 

.046 

•37 

696 

%  Antliap 

53 

-37 

.072 

•95 

812 

31  Comae 

47 

+28 

.024 

•27 

695 

Gr.  1706 

xo  53 

+78 

.034 

.40 

814 

32  H.  Camel. 

12  48 

+84 

.021 

•23 

698 

a  Crateris 

56 

-18 

.020 

•25 

813 

n  Centauri 

49 

-40 

.068 

.62 

699 

d  Leonis 

56 

+  4 

.018 

•24 

816 

«  Urs.  Maj. 

50 

+56 

.017 

19 

701 

/?  Urs.  Maj. 

57 

+57 

.017 

.16 

817 

^  Virginis 

51 

+  4 

.013 

•17 

702 

a  Urs.  Maj. 

10  58 

+62 

.016 

•15 

818 

a  Can.  Ven. 

52 

+39 

.014 

•>7 

704 

7  Octantis 

II     0 

-84 

.044 

.42 

820 

d  Muscae 

12  56 

-71 

.017 

•33 

703 

X  Leonis 

I 

+  8 

.013 

.19 

821 

e  Virginis 

12  58 

+  11 

.013 

.17 

706 

/*  Leonis 

2 

+  2 

.022 

•25 

827 

6  Virginis 

13     5 

-  5 

.014 

•>7 

708 

0  Urs.  Maj. 

5 

+45 

.016 

•17 

830 

43  Comae 

8 

+28 

.019  ' 

-25 

710 

/8  Crateris 

7 

—22 

.021 

.33 

836 

20  Can.  Ven. 

14 

+41 

.024 

24 

712 

5  Leonis 

II     9 

+21 

.014 

.16 

838 

y  Hydra 

13  14 

-23 

.022 

.35 

713 

0  Leonis 

10 

+  16 

.019 

.21 

839 

I  Centauri 

16 

-36 

.056 

.43 

718 

y  Urs.  Maj. 

14 

+34 

.021 

.21 

842 

C*  Urs.  Maj. 

20 

+55 

.020 

•»9 

719 

^  Crateris 

15 

-14 

.017 

•19 

843 

a  Virginis 

21 

—  II 

.008 

.14 

720 

6  Leonis 

17 

+  7 

.014 

.19 

846 

Gr.  2001 

24 

+73 

.026 

•31 

721 

ic  Centauri 

II   17 

-54 

•    •    •    • 

•   •   • 

845 

70  Virginis 

13  24 

+  14 

.025 

•31 

723 

%  Leonis 

19 

+  11 

.018 

.21 

847 

K  Octantis 

27 

-85 

.039 

•35 

727 

r  Leonis 

23 

+  3 

.016 

.21 

852 

C  Virginis 
17  H.  Can.  V. 

30 

—  0 

.010 

•17 

730 

X  Draconis 

26 

+70 

.016 

.16 

854 

31 

+38 

.041 

-42 

731 

4  Hydrae 

29 

-31 

.050 

•39 

857 

«  Centauri 

34 

-53 

.039 

.34 

733 

X  Centauri 

II  32 

-63 

.053 

.48 

859 

#f»  Virginis 

13  37 

-  8 

.015 

.22 

734 

V  Leonis 

32 

—  0 

.016 

.18 

863 

r  Bo6tis 

43 

+  18 

.018 

.19 

735 

ic  Chamael. 

34 

-75 

.079 

.80 

866 

7  Urs.  Maj. 

44 

+50 

.012 

.14 

737 

3  Draconis 
C  Crateris 

38 

+67 

.025 

•25 

867 

89  Virginis 
(  Centauri 

45 

-18 

.027 

•35 

738 

40 

-18 

.019 

•29 

871 

50 

-47 

.042 

•33 

740 

X  Urs.  Maj. 
p  Leonis 

II  41 

+48 

016 

•17 

872 

ri  Bo6tis 
6  Apodis 

13  51 

+  19 

.012 

•17 

744 

45 

+  15 

.010 

.14 

878 

57 

-76 

•     •    •     • 

■  •  « 

745 

P  Virginis 

46 

+  2 

.012 

.14 

879 

r  Virginis 

57 

+  2 

.013 

.iS 

747 

Gr.  1830 

48 

+38 

.037 

•32 

880 

II  Bo6tis 

57 

+28 

.023 

.26 

748 

y  Urs.  Maj. 

49 

+54 

.012 

.14 

881 

fi  Centauri 

13  58 

-60 

•      •     *      • 

•   •  • 

753 

IC  Virginis 

11  56 

+  7 

.016 

.21 

882 

n  Hydrae 

14     I 

-26 

.021 

.26 

758 

0  Virginis 

12     I 

+  9 

.016 

•15 

883 

e  Centauri 

2 

-36 

.044 

.33 

760 

^  Centauri 

4 

-50 

.067 

.46 

885 

a  Draconis 

2 

+65 

.016 

.17 

762 

t  Corvi 

6 

—  22 

.020 

.23 

888 

d  Bo6tis 

6 

+26 

.023 

•38 

763 

4  H.  Draco. 

8 

+78 

.017 

.19 

889 

K  Virginis 

8 

—  10 

.013 

.21 

765 

d  Crucis 

12   II 

-58 

.058 

.45 

890 

4  Urs.  Min. 

14    9 

+78 

.018 

.24 

766 

«  Urs.  Maj. 

II 

+58 

.020 

•17 

891 

I  Virginis 

II 

-  6 

.017 

.21 

767 

y  Corvi 

II 

-17 

.019 

.20 

893 

a  Bodtis 

12 

+20 

.008 

.13 

768 

2  Can.  Ven. 

12  12 

+4» 

.032 

.32 

892 

^  Octantis 

14  13 

-83 

.035 

.30 
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Cat. 
No. 


894 
898 
901 

9<H 
905 

907 
911 

910 

912 

914 

915 
917 

919 

921 

926 

930 
932 
934 
936 
941 

944 

945 
946 

948 
950 

952 

953 

955 

957 
962 

959 
960 

963 

965 
966 

967 
976 

975 
977 
979 

973 
978 

980 

981 

984 

986 

9«7 

993 

997 
998 

999 
1000 

1002 

1003 

1006 

10Q4 
1005 
1009 

lOIO 


Name. 


X  Bodtis 
X  Virginis 

2  Librae 

6  Bodtis 
/  Bodtis 

ip  Virginis 
5  Urs.  Min. 
p  Bodtis 
y  Bodtis 

7  Centauri 

a  Bodtis 
a*  Centauri 
33  Bodtis 
a  Apodis 
M  Virginis 

e  Bodtis 
X09  Virginis 

8  Librae 
a  Librx 

Or.  2164 

fi  Urs.  Min. 

?  Librae 

Piazzi  221 
fi  Lupi 

d  Librae 

fi  Bodtis 

X  Scorpii 

^  Bodtis 

c  Bodtis 

Gr.  2283 

C  Lupi 
t  Librae 
X  Tri.  Aust. 

3  Serpentis 
i  Bodtis 

fi  Librae 
y  Urs.  Min. 
^  Bodtis  y>r. 
r*  Serpentis 
t  Draconis 

p  Octantts 
32  Librae 
fi  Cor.  Bor. 
r»  Bodtis 
y  Lupi(m«an) 

y  Librae 
a  Cor.  Bor. 
C  Cor.Bor.je^. 
a  Serpentis 
fl  Serpentis 

K  Serpentis 

M  Serpentis 

12  H.  Draco. 

8  Serpentis 

C  Urs.  Min. 

fi  Tri.  Aust. 
X  Librae 
y  Serpentis 
K  Scorpii 


R.  A. 

DccL 

1913. 

19U. 

h  m 

0 

14  13 

+46 

14 

-13 

19 

—  II 

22 

+52 

22 

-|-20 

14  24 

—  2 

28 

+  76 

28 

4-31 

29 

+39 

30 

-42 

14  31 

+30 

34 

-60 

36 

+45 

37 

-79 

38 

-  5 

14  41 

+  27 

42 

+  2 

46 

-16 

46 

-16 

49 

+60 

14  51 

+75 

52 

—  II 

52 

+15 

53 

-43 

56 

-  8 

14  59 

+41 

U  59 

-25 

15  I 

+17 

3 

+  25 

5 

+88 

15  6 

-5» 

7 

-19 

XI 

-68 

II 

+  5 

12 

+34 

15  12 

-  9 

21 

+7J 

21 

+38 

22 

+  16 

23 

+59 

15  23 

-84 

23 

-16 

24 

+  29 

28 

+4« 

29 

-41 

15  31 

-14 

31 

+27 

36 

+37 

40 

+  7 

42 

+  16 

15  45 

+  18 

45 

-  3 

45 

+63 

46 

+  5 

47 

+78 

15  47 

-63 

48 

—  20 

52 

+  16 

15  54 

-26 

Mean  Crror 
i9>o. 


019 
017 
025 
018 
021 

018 
019 
016 
017 

045 

025 

'  •  •  • 

034 
044 

014 

016 
018 
018 
010 

033 

016 
018 
025 

054 
026 

020 
024 
018 
030 
023 

059 
021 

044 

029 

018 

013 
018 

019 

026 

025 

037 
018 

025 

023 

043 
021 
010 
027 
GIG 
018 

024 
GI9 
028 
014 
GI6 

059 
G26 

G16 

G23 


21 
24 

33 

17 
26 

25 
21 

19 
21 

37 

32 

•  • 

33 

47 
21 

16 
22 

2G 
>4 

35 
16 

23 
29 
45 
25 
22 

29 
22 

33 
29 

51 
24 
36 

31 
23 

17 
16 

22 

36 
21 

38 
28 

22 

31 
35 

24 
13 
36 

13 
21 

25 
35 
32 

19 
^5 

45 
36 

23 
29 

lEph 


Cat. 
No. 


Gil 
012 
GI9 
GI7 
G2I 

026 
027 
G23 
030 
G31 

034 
G32 

033 

035 
G36 

039 

045 
041 

G46 

05G 

051 
056 

055 
059 

g6i 

G62 
G63 
G65 
G67 
068 

G69 
G71 

073 
G78 

083 

G84 
G87 
g86 
g88 
G89 

G92 

093 

094 
G96 

G98 

IGO 
lOI 
105 

ig6 
IG7 

1G9 
III 
112 

"5 
"7 

118 
119 
123 

125 
3] 


Name. 


1 


«  Cor.  Bor. 
d  Scorpii 
0  Draconis 
/3  Scorpii 
ic  Herculis 

0  Herculis 
Gr.  2320 
^*  Apodis 
d  Ophiuchi 
tf  Cor.  Bor.  seq. 

19  Urs.  Min. 
y^  Normae 

8  Ophiuchi 

d  Scorpii 

r  Herculis 

y  Herculis 

Tf  Urs.  Min. 

y  Apodis 

00  Herculis 

77  Draconis 

a  Scorpii 
ft  Herculis 
X  Ophiuchi 
A  Draconis 
r  Scorpii 

Herculis 
Ophiuchi 
Scorpii 
Herculis 
a  Tri.  Aust. 

Tf  Herculis 
Gr.  2377 
8  Scorpii 
49  Herculis 
e' Arae 

K  Ophiuchi 
8  Urs.  Min. 
3G  Ophiuchi 
8  Herculis 
d  Herculis 

Tf  Ophiuchi 

n  Scorpii 

t  Draconis 

a  Herculis 

5  Herculis 

K  Herculis 
59  Apodis   (G.) 

6  Ophiuchi 
w  Herculis 
ft  Arse 

b  Ophiuchi 
6  Ophiuchi 
S  Arae 
a  Arae 
X  Herculis 

X  Scorpii 
fi  Draconis 
a  Ophiuchi 
4  Serpentis 


R.  A. 

19«3. 


h     m 
15  54 

15  55 

16  G 
G 

4 

16     6 
6 

7 

IG 
II 

16    13 

13 

14 
16 

17 

16  18 
2G 
2G 
21 

23 

16  24 
26 

27 
28 

30 

f6  31 
32 
37 
38 
39 

16  4G 

44 
45 
48 

53 

16  54 
55 
56 

57 

16  58 

17  5 
6 

9 
II 

II 

17  12 
15 

n 

17 
18 


17 


n 


n 


21 
22 

23 
25 
27 
28 
28 

31 
33 


Dccl. 

I9»3. 


+^7 

—  22 

+59 

—  2G 
+  17 

+45 
+68 

-78 

-  3 

+34 

+76 
-50 

-  4 

-25 

+47 

+  19 
+76 

-79 

+  14 
+62 

-26 

+22 
+  2 
+69 
-28 

+43 

—  10 

-18 
+32 
-69 

+39 
+57 
-34 
+  15 
-53 

+  10 

+82 

-  4 

+31 
+34 

-16 

-43 
4-66 

+  14 
+  25 

+37 
-81 

-25 

+33 

-55 

-24 

+  4 
-61 

-50 

+  26 

-37 
+52 
+  13 
-15 


Mean  Brror 
X930. 


023 
G20 
018 
014 
028 

G25 
G32 

053 
GI2 

037 

G29 

049 
GI4 

GI9 

022 

GI6 
G22 

033 
G30 

G18 

GI3 
GI8 
GI7 
G22 
G2I 

GI7 
GI4 
G22 
G16 
G36 

0X5 
G38 

040 

G24 

G56 

GI4 
GI8 

035 
016 

G26 

016 
044 
G2G 
GIG 
G2G 

GI8 

073 
GI9 

G27 

G69 

GI8 
GI7 

I  •  •  • 

G56 
031 

G58 
GI4 
GIG 
024 


// 


24 
26 

17 
17 

33 

22 

35 
49 
17 
42 

23 
38 
22 
28 

2G 

21 

22 
38 

37 
"7 

21 
21 
22 

19 

25 

18 

2G 
30 
17 
29 

17 

45 
33 
29 
50 

17 
16 

39 
21 

30 

17 
34 
19 
14 
24 
22 

74 
21 

30 

49 

29 
22 

•  • 

46 
37 

47 
15 
14 
24 
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MEAN  ERRORS  OF  NEWCOMB'S  PLACES  FOR  1920  OF  STARS  OF  THE  AMERICAN 

EPHEMERIS  AND  NAUTICAL  ALMANAC. 


Cat. 
No. 


31 
29 
32 

34 
35 

37 
40 

38 

45 
46 

47 
50 
48 

49 
51 

52 
56 

58 
64 

59 

60 

53 
61 

66 

69 

70 
71 
73 
74 
75 

78 

79 

82 

85 
87 

89 
90 

93 
96 

99 
202 
204 
206 
209 
212 

211 
213 

215 
218 

219 

220 
222 
226 
227 
228 

230 
231 

255 
237 


Nainc. 


R.  A. 
1913. 


t 
* 

r 

80 

6 

35 
y 

r 

67 

6 

r 

s 

70 

72 

X 

0 

U 
V 

36 

V 
e 

109 
a 
X 

X 

c 

I 

c 

a 

2 

<P 

no 
6 
X 

50 
6 
o 
6 

R 

€ 

r 

C 
C 

X 

a 

t 
ie 
X 


Herculis 

Pavonis 

Draconis 

Ophiuchi 

Scorpii 

Herculis 

Draconis 

Ophiuchi 

Herculis 

Draconis 

Herculis 

Draconis 

Ophiuchi 

Herculis 

Draconis 

Ophiuchi 
Arae 

Sagittarii 
Urs.  Min. 
Ophiuchi 

Ophiuchi 

Octantis 

Herculis 

Sagittarii 

Sagittarii 

Or.  2533 

Draconis 

Sagittarii 

Serpentis 

Sagittarii 

Herculis 

Telescopii 

Sagittarii 

Draconis 

Serpentis 

Aquilae 

Pavonis 

Lyrae 

Aquilse 

Sagittarii 

Herculis 

Aquilx 

Pavonis 

Lyrae 

Draconis 

Sagittarii 
Draconis 
Serp.  pr. 
Lyrae 
Aquilae 

Lyrae 
Sagittarii 
Aquilae 
Aquilae 
Cor.  Aust. 

Lyra! 
Sagittarii 
Urs.  Min. 
Sagittarii 


h 
17 


17 


17 


17 
18 


x8 


18 


m 
37 
37 
37 
39 
41 

43 
43 

44 
52 
52 

53 
53 
54 
54 
55 

56 
o 
o 
o 
I 

3 

4 

4 

9 
12 

13 
13 
15 

17 

18 


18 


18 


20 

21 

23 
23 
25 

30 

33 
34 
38 
40 

18  42 

43 
44 
47 
49 

18  50 
50 
52 
53 
56 

56 

57 
I 

2 
4 


18 
18 

19 


19     4 

5 

7 
19  10 


Decl. 
X9n. 


+  46 
-65 
+  69 

-f  5 
-40 

-f28 

+72 

+  3 
+  26 

+57 

+37 

+  77 

-  10 

+  29 

+51 

+  3 
-50 
-30 

+87 
+  3 

+  10 
-88 
+  29 

-  21 

-37 

+42 
+64 

-30 

-  3 
-34 

+  22 
-46 

-25 

+73 

-  2 

-  8 
-72 
+39 

-  9 

-27 

4-20 

-  5 
-62 

+33 

+  75 

-26 

+59 
+  4 
+44 
+  15 

■^33 
-30 
+  14 

-  5 
-38 

+36 

-  21 

+89 
-25 


oi8 
067 
021 
013 
066 

014 
021 
017 
025 
021 

017 
022 
016 

034 
013 

031 
056 
021 

•  •    • 

022 

016 

034 
019 

016 
057 

035 
020 

020 

016 

055 
018 
049 
017 
020 
027 

013 
016 

009 

029 

022 

020 
020 

059 
013 

031 

018 
028 
017 
025 
017 

018 
042 
014 
014 
050 

025 
019 

•  •    • 

021 


ff 


17 
58 
21 

17 
54 

19 
20 

21 

33 

21 

21 

23 
22 

30 
16 

26 
50 

39 

•  • 

26 

19 
30 
22 

19 
50 

40 
21 

25 
17 
46 

21 

41 
22 

20 
38 

25 
40 

15 

30 
26 

22 
32 
52 
16 

25 

27 
21 

25 

31 

19 

22 

37 
15 
23 
42 

29 

23 

•  • 

31 
lEph 


240 

239 
241 

242 
243 

248 

251 
224 
259 

260 
264 

265 

266 

269 

271 

273 
281 

280 

282 

283 

284 
286 
288 

290 
289 

291 

292 

297 
299 
304 

308 

314 

318 

319 
320 

321 
324 

325 
328 

329 

332 
336 

337 
340 

341 

344 
348 

349 
350 
352 

353 
354 
356 

357 
358 

361 
366 

364 
368 

3l 


Name. 


6  Draconis 
d  Sagittarii 

0  Lyrae 
CO  Aquilae 
K*  Cygni 

r  Draconis 
8  Aquilae 
(S  Octantis 
fi  Cygni 

1  Cygni 

u  Aquilae 

h  Sagittarii 

K*  Aquilse 

e  Cygni 

54  Sagittarii 

fi  Sagittse 
15  Cygni 
/  Sagittarii 
y  Aquilae 
6  Cygni 

8  Sagittae 

a  Aquilae 

;;  Aquilae 

e  Draconis 

t  Sagittarii 

£  Pavonis 
fi  Aquilae 
y  Sagittsfe 
c  Sagittarii 
r  Aquilae 

Q  Aquilae 
o  Cygni  seq. 
K  Cephei 
24  Vulpeculae 
cr*  Capricorni 

fi  Capricorni 
a  Pavonis 
r  Cygni 
It  Capricorni 
p  Capricorni 

41  Cygni 
0  Cephei 
e  Delphini 
Gr.  3241 
a  Indi 

P  Delphini 
V  Capricorni 
a  Delphini 
P  Pavonis 
a  Cygni 

8  Delphini 
^  Capricorni 
y  Del  ph.  seq. 
B  Cygni 
e  Aquarii 

tj  Cephei 
//  Aquarii 
P  Indi 
76  Draconis 


R.  A. 

Dccl. 

1913. 

1913. 

h  m 

0 

19  13 

4-68 

13 

-19 

13 

+38 

14 

+  n 

15 

+53 

19  17 

+73 

21 

+  3 

21 

-89 

27 

+  28 

28 

+52 

19  30 

+  7 

31 

-25 

32 

-  7 

34 

+50 

36 

-16 

19  37 

+  17 

41 

+37 

41 

—  20 

42 

+  10 

42 

+45 

19  44 

+  18 

47 

+  9 

48 

+  I 

48 

+70 

49 

-42 

19  51 

-73 

51 

+  6 

55 

+  19 

19  57 

-28 

20  0 

+  7 

20  7 

—  X 

II 

+46 

12 

+77 

13 

+24 

13 

-13 

20  16 

-15 

19 

-57 

19 

+40 

22 

-18 

24 

-18 

20  26 

+30 

28 

+63 

29 

+  11 

30 

+  72 

31 

-48 

20  33 

+  14 

35 

-18 

36 

+  16 

37 

-67 

38 

+45 

20  39 

+  15 

41 

-26 

43 

+  16 

43 

+34 

43 

—  10 

20  44 

+61 

48 

-  9 

48 

-59 

20  49 

+82 

Mean  Hrror 

1930. 


016 
014 
025 
019 
019 

019 
012 

025 
014 
020 

024 
019 
018 
019 
022 

016 
029 
020 
009 
021 

017 
010 

022 

024 

073 

•  • 

008 
017 
017 
022 

013 
019 
018 
025 
012 

022 

•  •  • 

013 
019 
018 

029 
Of8 
013 

034 
046 

016 
023 
014 

•  • 

010 

019 
028 
024 
014 
014 

018 
016 
067 
022 
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MEAN  ERRORS  OF  NEWCOMB'S  PLACES  FOR  1920  OF  STARS  OF  THE  AMERICAN 

EPHEMERIS  AND  NAUTICAL  ALMANAC. 


Cat. 
No. 


1369 
1371 
1373 
1372 

1374 

1378 
1380 

1381 
1384 
1387 

1386 

1389 
1391 
1392 
1394 

1396 

1397 
1398 

1399 
1400 

1403 
1406 

1407 

1409 

1415 

1416 

1417 
1418 

1424 

1426 

1428 

1431 
1433 
1434 
1435 

1439 
1442 

1444 
1449 

1450 

1452 
145 1 
1453 
1456 
1457 

1459 
1460 

1466 

1467 

1469 

1473 
1474 
1477 
1478 

1483 
1488 
1489 
1491 
1490 


Name. 


r 
a 
6 


32  Vulpeculae 
220  Draco^H^) 
y  Cygni 
a  Oclantis 
y  Microscop. 

6  Capricorni 
i  Cygni 
61  Cygni  ^. 
y  Aquani 
Br.  2777 

3  Pise.  Aust. 

s  Cygni 
Cygni 
Equulei 
Cygni 

0*  Microscop. 
a  Cephei 

t  Capricorni 

I  Pegasi 
X  Pavonis 

C  Capricorni 
g  Cygni 
fi  Aquarii 
P  Cephei 

h  Aquani 

74  Cygni 

y  Capricorni 

A  Octantis 

e  Pegasi 
II  Cephei 

5  Capricorni 
jr2  Cygni 

u  Capricorni 
y  Gruis 
16  Pegasi 

79  Draconis 

e  Indi 
20  Pegasi 
a  Aquarii 

t  Aquarii 

20  Cephei 
or  Gruis 
1  Pegasi 

6  Pegasi 
ic  Pegasi 

C  Cephei 
24  Cephei 

0  Aquarii 
a  Tucanae 

V  Octantis 

y  Aquarii 
31  Pegasi 
3  Lacerts 
K  Aquarii 

6  Aquarii 

a  Lacerts 

V  Aquarii 
226  B.  Cephei 

7  Aquarii 


20 
21 


21 


21 


21 


21 


R.  A. 
191J. 


b     m 
20  51 

52 
54 
54 
56 

I 
2 

3 
5 

7 

8 

9 
II 

II 
14 

15 
16 

17 
18 

19 

22 

26 

27 

28 

33 

33 
35 
38 
40 
4« 

42 
44 
49 
49 
49 

52 

57 

57 
I 

2 
2 

3 

3 
6 

6 

8 

8 

12 

13 
15 

17 

17 
20 

21 

26 

28 
30 
31 
31 


21 


21 

21 
22 

22 


22 


22 


Mean  Brror 
1920. 


22 


22 


.029      .29 


—    I 


// 


Name. 


10  Lacertx 
B  Pise.  Aust. 
C  Pegasi 
P  Octantis 
P  Gruis 

rf  Pegasi 
A  Pegasi 
«  Gruis 
r  Aquarii 
^l  Pegasi 

t  Cephei 
X  Aquarii 
p  Indi 
B  Aquarii 
a  Pise.  Aust. 

0  Androm. 
P  Pegasi 
a  Pegasi 

55  Pegasi 
r*  Aquarii 

n  Cephei 

1  Gruis 
59  Pegasi 

5  Cassiop.(H'.) 
ip  Aquani 

if  Aquarii 
y  Tucanse 
y  Piscium 
y  Sculptoris 

o  Cephei 

r  Pegasi 
6^  Aquarii 
4  Cassiop. 
V  Pegasi 
K  Piscium 

9  Piscium 
70  Pegasi 
30  H.  Cephei 
P  Sculptoris 
72  Pegasi 

A  Androm. 

t  Androm. 

t  Piscium 
y  Cephei 
K  Androm. 

ao'  Aquarii 
i^  Aquarii 
if  Androm. 
41  H.  Cephei 
d  Sculptoris 

y^  Octantis 
(f>  Pegasi 
p  Cassiop. 
Gr.  4163 
oa  Piscium 

c  Tucanae 
30  Piscium 

2  Ceti 


R.  A. 

1913. 


h  m 
22  35 
36 
37 
37 
37 
22  39 
42 
43 

45 
46 

22  47 

48 

49 
50 

53 

22  58 

23  o 
o 

3 
5 

23  5 
5 

7 

9 
10 

23  II 
12 

13 
14 
15 

23  16 
18 
21 
21 
22 

23  24 

25 
28 

28 
30 

23  33 
34 
35 
36 
36 

23  38 
40 

42 

44 

44 

23  47 
48 
50 
51 

55 

23  55 

57 

23  59 


Dec!. 

I9«3 


-f-39 

-27 

+10 

-82 

-47 

+30 

+  23 
-52 

-14 

+24 

4-66 

-  8 

-71 
-16 

-30 

+42 
+  28 

+  15 

+  9 

—  22 

+  75 
-46 

+  8 
+57 

-  7 

—  10 

-59 

+  3 

-33 
-f-68 

+23 

—  21 
+62 
+  23 
+  I 
+  6 

+  13 

+  87 
-38 

+  31 
+46 

+43 
+  5 
+77 
+44 

-15 
-19 

+46 

+67 
-29 

-83 
+  19 
+57 
+74 
+  6 

-66 

-  6 
-18 


Mean  Error 
1930. 


.027 
.028 
.013 
.036 
.060 

.017 
.016 
.052 
.018 
.016 

.014 
.013 
.051 
.019 
.032 

.017 
.020 
.010 
.029 
.023 

.019 
.064 
.028 
.030 
.016 

.020 

.044 
.013 

.053 
^25 

.020 
.024 
.022 
.020 
.014 

.019 
.022 
.Q18 
.046 
.026 

.016 
.021 
.013 
.014 
.020 

.023 
.022 
.023 
.024 
.024 

.032 
.023 
.032 
.032 
.013 

.071 
.022 
.018 


// 


30 
38 

>7 
30 
46 

21 
21 
48 

24 
19 

17 

19 
62 

25 
28 

22 

21 

14 
40 

32 
21 
56 
41 

31 
22 

29 
38 
16 
46 

25 

25 
32 

23 
24 
19 
26 
26 
21 
47 
30 

20 

21 

19 
14 
23 

37 
27 
39 
27 
33 

29 

31 
28 

37 
16 

60 
28 

23 
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SOLAR  BPHEMERI8,  1913. 


FOR  WASHINGTON  MEAN  AND  APPARENT  NOON. 


Date. 

Apparent  Right 
Ascension. 

Apparent 
Declination. 

Hotirly 
Motion. 

Bqnation 
Of  Time 

for 

Apparent 

Noon. 

Semi- 
diameter 

at 
Apparent 

Noon. 

Sidereal 
Time  of 

Semid. 
Passing 

Merid. 

Sidereal 

Time  of 

Mean  Noon. 

Mean  Noon. 

App. 
Noon. 

Mean  Noon. 

App. 
Noon. 

Right 
Ascen. 

Decli- 
nation 

h    m      s 

8 

0     #      "1      " 

8 

tt 

m      8 

/     II 

m    8 

h    m       s 

July      I 

640    7.51 

8.13 

+23    756.8 

56.2 

ZO.346 

-  9.93 

+333.08 

15  45.66 

1    8.75 

6363446 

2 

6  44  15.69 

16.34 

23    3  46.7  145-9 

10.33s 

10.93 

344.71 

15  45.65 

I    8.72 

6  40  31.02 

3 

6  48  23.60 

24.28 

225912.3    1 1.4 

10.333 

11.93 

356.06 

15  45.64 

I   8.68 

6  44  27.58 

4 

6  52  31-23 

31.94 

225413.8    12.9 

ZO.JXZ 

Z3.93 

4    7.12 

15  45.64 

I   8.64 

648  24.14 

5 

6  56  38.54 

39.28 

224851.4  50.4 

io.i97 

13.93 

4  17.87 

15  45.65 

I   8.60 

6  52  20.70 

6 

7    045.50 

46.27 

+2243   5.2     4.2 

zo.aSa 

-14.9a 

+4  28.29 

15  45.66 

1   8.55 

6  56  17.25 

7 

7    452.10 

52.90 

223655.3   54.2 

zo.a67 

15.90 

4  38.33 

15  45.68 

1   8.50 

7    0  13.81 

8 

7    858.32 

59.14 

22  30  21.8  1  20.5 

zo.aso ,    x6.88 

447.98 

15  45.70 

1   845 

7    4  10.37 

9 

7  «3    4-12 

4.97 

22  23  25.0 

23.5 

Z0.333 

17.8s 

4  57.22 

15  45.73 

1   8.39 

7    8    6.93 

lO 

7  17    9.50 

10.37 

22  16   5.0 

3.4 

zo.axs 

x8.8z 

5    6.04 

15  45.77 

1   8.33 

7  12    349 

II 

7  21  14.44 

15.33 

■1-22     822.1 

20.4 

X0.X96 

-  Z9.76 

+5  14.41 

15  45.81 

1   8.27 

7  16    0x34 

12 

7  25  18.91 

19.82 

22    0  16.4 

14.6 

ZO.X77 

30.7Z 

5  22.32 

15  45.85 

I   8.21 

7  19  56.60 

13 

7  29  22.90 

23.83 

215148.2 

46.2 

IO.IS7 

3Z.64 

5  29.76 

15  45.89 

I   8.15 

7  23  53.16 

H 

7  33  2640 

27.35 

21  42  57.6 

55-4 

Z0.Z36 

33.56 

5  36.71 

15  45.94 

1   8.08 

7  27  49.72 

IS 

7  37  29.41 

30.37 

2x3344.8 

42.5 

zo.zzs 

23.48 

54315 

1546.00 

I   8.01 

7  31  46.28 

i6 

7  41  31.91 

32.89 

f  21  24  10.0 

7.6 

z  0.093 

-34.39 

+5  49.09 

15  46.06 

1   7.94 

7  35  42A» 

17 

7  45  33.89 

34.88 

21  14  13.4 

10.9 

Z0.07Z 

25.30 

554.52 

15  46.12 

I   7.86 

7  39  39-39 

i8 

7  49  35.35 

36.34 

21     355.2 

52.6 

Z0.049 

36.30 

5  59.42 

1546.18 

1   7.79 

7  43  35.95 

19 

7  53  36.28 

37.28 

2053  15.6 

13.0 

lo.oay 

37.09 

6    3.79 

15  46.24 

I   7.71 

7  47  32.51 

20 

7  57  36.67 

37.69 

2042  14.9 

12.2 

Z0.005 

37.96 

6    7.62 

15  46.30 

I   7.63 

7  51  29X)6 

21 

8    I  36.52 

37.55 

■»-20  30  53.4 

50.5 

9.983 

—38.82 

+6  10.91 

15  46.38 

1    7.55 

7  55  25.62 

22 

8    535.81 

36.85 

20  19  1 1.2 

8.1 

9.959 

39.68 

6  13.65 

15  46.46 

1   747 

7  59  22.18 

23 

8    934.55 

35.59 

20     7     8.5 

5.3 

9.936 

30.53 

6  15.83 

15  46.54 

1   7.39 

8    3  18.74 

H 

8  13  32.73 

33.77 

195445-5 

42.2 

9.913 

31.37 

6  17.45 

15  46.62 

I   7.30 

8    7  15.30 

25 

8  17  30.34 

31.38 

19  41  62.6 

59.2 

9.889 

33.30 

6  18.49 

1546.71 

1   7.22 

8  11  11.85 

26 

8  21  27.38 

28.42 

f  19  28  59.9 

56.5 

9.86s 

-33.0Z 

+6  18.97 

1546.80 

1   7.13 

8  15     841 

27 

8  25  23.84 

24.88 

19  15  37-8 

34.3 

9.841 

33.83 

6  18.88 

1546.90 

1   7.05 

8  19    4-97 

28 

8  29  19.73 

20.76 

19    I  56.6 

53.0 

9.8x7 

34.63 

6  18.21 

15  47.00 

I   6.96 

8  23     1.52 

29 

8  33  15.03 

16.06 

18  47  56.4 

52.7 

9.793 

35.39 

6  16.95 

1547.10 

I   6.88 

8  26  58.08 

30 

837    9.74 

10.76 

18  33  37.5 

33.8 

9.768 

36.X6 

6  15.10 

1547.21 

I   6.79 

830  54.64 

31 

8  41    3.86 

4.87 

H-18  18  60.2 

56.4 

9.743 

-36.93 

+6  12.66 

15  47.33 

I   6.71 

8  34  51.20 

Aug.      I 

8  44  57.38 

58.38 

18   4   4.8 

0.9 

9.7x8 

37.68 

6    9.62 

15  47.45 

I   6.62 

8  38  47.75 

2 

84850.30 

51.28 

17  48  51.6 

47.7 

9.693 

38.41 

6    5.97 

15  47.57 

1   6.53 

8  42  44.31 

3 

8  52  42.61 

43.58 

17  33  21.0    17.2 1 

9.666 

39.13 

6    1.72 

15  47.70 

I   6.44 

8  46  40.86 

4 

8  56  34.31 

35.26 

17  17  33.3 

29.5 

9.641 

39.84 

5  56.87 

15  47.84 

1   6.35 

8  50  37-*2 

5 

9    025.39 

26.33 

4.17    I  28.8    24.9 

9.6x5 

—40.54 

+5  51.40 

15  47.98 

I   6.26 

85433-98 

6 

9    4  15.86 

16.78 

1645    7.8     3.9 

9.590 

41. 3X 

5  45.31 

1548.13 

I   6.17 

8  58  30.54 

7 

9    8    5.72 

6.62 

16  28  30.7    26.7 

9.565 

41.88 

5  38.61 

15  48.28 

I   6.09 

9    2  27.09 

8 

9  "  54-97 

55.85 

16  II  37.7   33.7 

9.540 

43.54 

531.30 

15  48.43 

I   6.00 

9    6  23.65 

9 

9  15  43.62 

4448 

15  54  29.1    25.2 

9.5x5 

43.17 

5  23.39 

15  48.58 

1   5.92 

9  10  20.20 

lO 

9  19  31.67 

32.50 

■H537    5.3      1.5 

9.490 

-43.80 

+5  14.88 

15  48.75 

1   5.84 

9  14  16.76 

XI 

9  23  19.12 

19.92 

15  19  26.6  1  22.8 

9.465 

44.43 

5    5.77 

15  48.92 

I   576 

9  18  13.32 

12 

9  27    5.99 

6.76 

15    133.3   29.6 

9.441 

45.03 

456.09 

15  49.09 

I   5.68 

9   22      9.87 

13 

9  30  52.30 

53.04 

144325.7    22.1 

94x8 

45.60 

445.84 

15  49.26 

I   5.60 

9  26    643 

14 

9  34  38.05 

38.76 

1425   4.1     0.6 

9.395 

46.X8 

4  35.02 

15  49-44 

1   5.52 

930  2.98 

15 

9  38  23.25 

23.93 

+14   6  28.8    254 

9.373 

-46.75 

+4  23.66 

15  49.62  1 

1   5-44 

9  33  59.54 

i6 

942    7.91 

8.56 

+  134740.1    36.8 

9.350 

-47.31 

+4  11.77 

15  49.80 ; 

1   5.36 

9  37  56.10 

N'OTB.- 

—For  mean  tin 

ae  inten 

iral  of  semidiai 

meter  [ 

Msnng  meridian, 

,  subtract  o* 

.x9firMnth 

eiidefeia 

interval. 

[Bph  X3] 
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MOON-CULMINATIONS,  1913. 


AT  TRANSIT  OF  MOON'S  CENTER  OVER  THE  MERIDIAN  OF  WASHINGTON. 


Date. 

* 

c 
.2 

a 

3 
u 

Mean 

Time  of 
Tniwit. 

Diff. 
for  1 
Hour 

of 
Long. 

Right 

Ascension 

of 

Center. 

Diff. 
for  I 
Hour 

of 
Long. 

Geocentric 

Declination 

of 

Center. 

Diff. 
for  I 
Hour 

of 
Long. 

Sid. 

Time 

of 
Semid. 

Pass- 
ing Me- 
ridion. 

Geocen- 
tric 
Semidi- 
ameter. 

Equa- 
torial 
Hori- 
sotital 
Parallax 

Bright        \ 
Limbs.         1 

h     m 

m 

h     m     s 

s 

0      '      // 

n 

s 

/       ft 

f      1$ 

■  j 

Feb.  15 

U 

720.75 

a. 488 

5    2  ao.59 

159.53 

4-27  47  49.6 

+  a66.8 

75.07 

15  53.8  i  58  14.6] 

I.      s.  \ 

15 

L 

»9  5«H 

a.573 

5  34  47«7 

164.65 

28  27  27.0 

+  xa7.x 

76.29    16    2.0 

5844-6 

I.    Ni.    1 

16 

U 

8  22.41 

a. 634 

6    8    6.68 

168.30 

283751.7 

-     a4.7 

77.13    16  10. 1 

59  14.3 

I.    N. 

16 

L 

20  5433 

a. 664 

6  41  59-44 

170.16 

28  17    3.4 

x84.a 

77-53   1617.9 

59  43.0 

I.    X. 

17 

U 

9  26.23 

a. 663 

7  16    2.84 

170.07 

<-27  24    4.5 

-  345.4 

77.47  1 16  25.2 

60   9.9 

I.    N. 

17 

L 

21  58.03 

a. 63  a 

7  49  54.24 

168. ao 

25  59  12.0 

509.1 

76.99  16  31.8  6033.9 

I.    N. 

18 

U 

10  29.30  i  1.576 

8  23  13.84 

164.84 

24    356.9      648.1 

76.16 

16374 

6054.5 

I.    N. 

18 

L 

22  59-79  '-so* 

8  55  46.76 

160.50 

21  40  58.3        77».7 

75.08 

16  41.8 

61  10.8 

I.    N. 

19 

U 

II  29.36    «.4»3 

9  27  24.03 

155.66 

f  18  53  46.3  '-  889.8 

73.87 

1644.9 

61  22.2 

I.    N.     t 

19 

L 

235795    »34> 

958    2.53 

150.76 

15  46  27.0  ,      979.6 

72.65 

1646.5 

61  28.0 

I.    .V 

20 

U 

12  25.60    9.l6t 

10  27  44.12 

146. aa 

12  23  24.4  1    X047.X 

71.50 

1646.6 

61  284 

II.N.S.  i- 

21 

L 

052.391  J. aol 

10  56  34-37 

I4a.a6 

849    7-4 

X099.0 

7049 

1645.1 

61  23.2 

II..V.S.  1 

21 

U 

13  1847    ».I4» 

11  2441.42 

13905 

^57  59.3 

-XXIS.7 

69.67 1 16  42.2 

61  12.5 

II.  s.  I 

22 

L 

"4398 

a.xo8 

II  52  14.87 

136.66 

4-  I  24  10.4 

XI19.X 

69.07  !  16  37  9 

6056.8 

II.  & 

22 

U 

14    9.Il|a.o83 

12  19  24.95 

135.16 

-  2  18  25.6 

IX04.0 

68.70 

16324 

6036.7 

II.  & 

23 

L 

2  34.02  1  J.07I 

12  46  21.90 

134.50 

5  56  14.9 

X07X.6 

68.56 

16  26.0  60  13.I 

II.  s. 

23 

U 

1458.881  J. 073 

13  13  15-58 

134.61 

-926    3.2 

-xoa3.9 

68.62 

16  18.8 

5946.6 

II.  s. 

24 

L 

3  23.82 

a. 086 

13  40  14.84 

135.39 

12  44  54.6 

96a. 3 

68.87-16  11.0 

59  18.0 

II.  s. 

24 

U 

15  48.99 

a. 109 

14    727.32 

136.77 

15  50  1 1.6 

888.4 

69.26 

16    2.9 

58  48.2 

II.  s. 

25 

L 

41448 

a. 139 

14  34  59-05 

138.57 

18  39  33.1 

803.4 

6977 

1554.7 

58  18.1 

II.  s. 

25 

U 

16  40.35 

9173 

15    253.91 

140.59 

-21  1053.5 

-  708.5 

70.32  1 15  46.5 

57  48x> 

II.  s. 

26 

L 

5     6.64    ».t07 

15  31  1345 

i4a.64 

23  22  23.9 

605.3 

70.86 

15  38.5 

57  18.7 

II.  s. 

26 

U 

17  33-3« 

a.a38 

15  59  56.49 

144.48 

25  12  32.1        49S.Z 

71.35 

1530.9 

5650.7 

II.  s. 

27 

L 

6    0.31  1  >.»6i 

16  28  59.08 

145.86 

2640     5.5        379.7 

71.70 

15  23.7 

5624.3 

II.  s. 

27 

U 

18  27.52    ».173 

1 

16  58  14.61 

146.60 

-27  44  134 

—  a6i.a 

71.88 

15  170 

56   ox> 

II.  s. 

28 

L 

654.80 

a.a7a 

17  27  34.26 

146.53 

2824304 

X41.6 

71.86 

15  11.0 

55  37.6 

II.  s. 

28 

U 

19  21.98 

a. 356 

175647.84 

145.57 

28  40  56.6 

-     a3.a 

71.60 

IS  5.6 

55*17.6 

II.N. 

Mar.    I 

L 

7  48.88  <  2.72$ 

18  25  44.68 

143.75 

28  33  59.5 

+     9x9 

71. II 

15  0.8 

54  59-9 

II.N. 

I 

U 

20  15.34    i.x8« 

18  54  14.75 

141.14 

-28    4  31. 1  -♦•  aoi.8 

7040 

14  56.6 

54446 

II.N. 

2 

L 

8  41.21  !  a.iaS 

1922    9.47 

137.89 

27  13  44.2  I     304.7 

69.52 

14  53.0 

5431.6 

II.N. 

2 

U 

21     6.39    a. 067 

19  49  22.35 

134. ao 

26    3     8.8       399.8 

68.51 

1450.1 

5420.8 

II.N. 

3 

L 

9  30.801  a. OCX 

20  15  49.32 

130.17 

24  34  24.4       486.x 

6743 

14  47.7 

5412.1 

II.N. 

3 

U 

21  54.42,  1. 935 

2041  28.77 

ia6.3X 

-2249  17.8  +  563.4 

66.32 

14  45.9 

54    54 

1I.N. 

4 

L 

10  17.26    1.879 

21    6  21.27 

iaa.48 

204937.5       63x8 

65.24 

1444.6 

54    0.5 

II.N. 

4 

U 

22  39.36    1.813 

21  30  29.27 

1 18.91 

18  37  10.8       691.3 

64.22   14  43.7 

53  57.5 

II.N. 

5 

L 

II     0.791  '-760 

21  5356.73 

115. 73 

16  13  41.8       742.3 

63.30 

14  434 

53  56.2 

5 

U 

23  21.63;  1. 715 

22  16  48.75 

113.01 

-134050.0  +  785.1 

62.52 

14  43.5 

53  56.5 

6 

L 

II  41.98;  1.678 

22  39  11.27 

1x0.83 

II     0  II. 2       8ao.i 

61.88 

14  43.9 

53  58.2 

7 

U 

0     1.94.1.651 

23    I  10.82 

X09. 19 

8  13  16.9      847.7 

6140 

14  44-7 

54    1.2 

7 

L 

12  21.641  1-634 

23  22  54.38 

108.16 

5  21  35.3       868.0 

61.10 

14  45-9 

54   5.5 

8 

U 

041.20    1.627 

2  7,  44  29.26 

107.76 

-  2  26  32.3  +  881.3 

60.99 

14  474 

54  III 

8 

L 

13     0.74    1.631 

0    6    3.03 

X07.98 

4-  0  30  26.6       887.3 

61.07 

14  49.3 

5418.0 

I.        & 

9 

U 

I  20.39    1.646 

0  27  43.50 

108.88 

32755.5'     8«6.a 

61.35 

14516 

5426.2 

I.         S. 

9 

L 

13  40.281  1.67a 

0  49  38.69 

110.43 

6  24  26.3      877.6 

1 

61.83 

1454.1 

54  35-6 

I.         S. 

10 

U 

t 

2     0.56.  X.709 

1   II  56.82    iia.7o| 

f  9  18  26.7  +  861.0 

62.50 

1457.1 

54464 

I.       s. 
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AT  TRANSIT  OF  MOON'S  CENTER  OVER  THE  MERIDIAN  OF  WASHINGTOI* 


Date. 

• 

a 

■B 

(0 

e 

•** 

E 

s 

Mean 
Time  of 
Transit. 

Diff. 
for  1 
Hour 

of 
Long. 

Right 

Ascension 

of 

Center. 

Diff. 
for  I 
Hour 

of 
Long. 

Geocentric 

Declination 

of 

Center. 

Diff. 
for  I 
Hour 

of 
Long. 

Sid. 
Time 

of 
Semid. 
Pass- 
ing Me- 
ridian. 

Geocen- 
tric 
Semidi- 
ameter. 

Equa- 
torial 
Hori- 
zontal 
Parallax 

Brir&f 
Limbs. 

h     m 

m 

h     m     s 

s 

Q            /             // 

// 

s 

/      // 

f      It 

•                  1 

1 
1 

July    I 

L 

lO    3.16 

2.438 

4  41  23.40 

156.54 

f27    7  12.6 

+  332.0 

74.03 

1547.1   57  50.2 1 

II.  s., 

I 

U 

22  32.95 

»'S»3 

5  13  13.86 

X61.66 

28    036.4 

199.6 

75.25 

15  53-7 

5814-3 

II.     S.; 

2 

L 

1 1     3.62 

a.58S 

5  45  57.45 

165.35 

28  26  14.9 

+     55.0 

76.12 

15  59.9 

58  37.2 

II.     S. 

2 

U 

23  34.86 

a.6i6 

6  19  15.12 

167.35 

28  22    5.2 

-     97.3 

76.56 

16    5.7 

58  58.3 

3 

L 

12     6.29 

a. 6x6 

6  52  44.00 

167.33 

f27  47    6.7 

—  353.1 

76.55 

16  10.8 

59  17-0 

4 

U 

0  37.52 

3.585 

7  26    1.27 

165.36 

26  41  29.6 

403 .8 

76.11 

16  15.2  59  33.0] 

4 

L 

13     8.22 

a.SaS 

7  58  46.46 

x6x.95 

25    634.9 

544.2 

75.30 

16  18.7 

5946.1 

I.      s. 

5 

U 

I  3812 

a.454 

8  30  43.82 

15744 

23    4  45-7 

671.4 

74.22 

16  21.3 

59  55-7 

I.    N. 

5 

L 

14     7.06 

a.370 

9    143.47 

152.42 

f20  39    9.9 

-  781.6 

73.00 

16  23.0 

60    1.9 

I.    N. 

6 

U 

2  34.98 

3.285 

9  31  41.46 

147.26 

17  53  23.9 

873.0 

71-74 

16  23.8 

60   4.6 

I.    N.    i 

6 

L 

15      1.89 

a.ao4 

10   038.99 

142.39 

1451  15.5 

945.2 

70.53 

16  23.6 

60   4X> 

I.    N. 

7 

U 

3  27.89 

2.Z32 

10  28  41.26 

138.10 

11  3631.5 

999.0 

69.45 

16  22.7 

60  0.5 

I.    N. 

7 

L 

1553.10 

3.073 

1055  56.18 

134.53 

f  8  12  50.1 

-1035.0 

68.54 

16  20.9 

59  54-1 

I.    N.    ' 

8 

U 

4  17.68 

3.038 

II  2233.54 

131.84 

4  43  37-1 

1054.5 

67.85 

16  18.S 

59  45.3 

I.    N. 

8 

L 

16  41.82 

1.998 

1 1  48  44.06 

130.07 

^-  I  12    3.1 

1058.6 

67.40 

16  15.6 

5934.5 

I.    N. 

9 

U 

5    5.70 

1.984 

12  14  38.82 

139. 31 

-  2  18  53.7 

1048.4 

67.19 

16  12. 1 

59  21.9 

I.    N. 

9 

L 

17  29.49 

1.985 

12  40  28.88 

139.37 

-  5  46  26.2 

-1034.7 

67.21 

16    8.3 

59    8.0 

I.    N. 

lO 

U 

5  53.39 

3.000 

13    624.90 

130.30 

9    756.7 

988.1 

6747 

16    4-3 

58  53-2 

I.    N. 

lO 

L 

18  17.55 

3.029 

13  32  36.84 

131.92 

12  2052.2 

939.0 

6793 

16    O.I 

58  37.6 

I.    N. 

II 

U 

6  42.12 

3.069 

13  59  13.53 

134.31 

15  22  44.0 

877.S 

68.55 

15  55.7 

58  21.6 

I.    N. 

II 

L 

19    7.23 

2.117 

14  26  22.26 

137.23 

-18  II    5.3 

-  803.9 

69-30 

15  51-3 

58    5.3 

I.    N 

12 

U 

732.96 

3.17Z 

1454    8.29 

140.49 

20  43  31.8 

7x8.5 

70.12 

1546-8 

5748.9 

I.    N. 

12 

L 

19  59.34 

3.337 

15  22  34.21 

143.82 

22  57  43-9 

631.6 

70.95 

1542-3 

57  324 

I.    N. 

13 

U 

8  26.38 

2.279 

1551  39.36 

146.97 

2451  29.9 

514.4 

71.72 

15  37-8 

57  i6x> 

I.    N. 

13 

L 

20  54.CX) 

2.323 

16  21  19.42 

149-59 

-26  22  53.2 

-  398.3 

72.35 

15  33.4 

56  59.8 

I.    N. 

14 

U 

922.07 

3.353 

16  51  26.37 

151.40 

27  30  19-7 

275-3 

72.77 

IS  29.1 

5643.9 

I.    N.S. 

0\ 

14 

L 

21  50.40 

a. 365 

17  21  48.77 

152.13 

28  12  44.7 

148.6 

72.92 

15  24-8 

56  28.1 

I.     s. 

15 

U 

10  18.75 

2.357 

17  52  12.83 

151.66 

28  29  40.3 

—      3I.O 

72.77 

15  20.6 

56  12.7 

I.      s. 

15 

L 

22  46.88 

3.338 

18  22  23.67 

149.94 

-28  21  18.8 

+    103.8 

72.32 

15  16.5 

55  57-6 

I.      s. 

i6 

U 

"  14.55 

3.381 

1852    6.93 

147.10 

274832.1 

333.8 

71-59 

15  12.5 

5542.9 

I.      s. 

i6 

L 

23  41.56 

3.3X8 

19  21  10.23 

143.34 

26  52  45.7      333-4 

70.61 

15    8.6 

55  28.8 

I.      s. 

17 

U 

12    7.75 

2.145 

19  49  24.16 

138.92 

25  35  53.0      433.6 

69.47 

15    4.9 

.55  15-3 

I.II.  s. 

i8 

L 

0  33.02 

3.066 

20  16  42.81 

134.16 

-24    0    4.0  i+  522.6 

68.23 

15    1-5 

55    2.6 

II.  s. 

i8 

U 

12  57-33 

X.986 

2043    365 

129.34 

22    7  36.9      600.0 

66.96 

14  58.2 

54  50.7 

II.N.S. 

19 

L 

I  20.69 

X.908 

21     8  27.31  j  X34.66 

20    051.0 

665.9 

65.72 

14  55-3 

54  39.9 

II.N.S. 

19 

U 

1343.15 

1.836 

21  32  56.86!  1 30.34 

17  42    0.0 

730.9 

64.56 

14  52.7 

54304 

II.N. 

20 

L 

2    4.80 

1.772 

21  56  37.28    u6.so 

-15  13    9-3 

+    766.0 

63.51 

14  50.5 

5422.2 

II.X. 

20 

U 

14  25.73 

X.718 

22  19  34.89'  1x3.33 

12  36  13-7 

80X.8 

62.62 

1448-7 

54  15.6 

II.N. 

21 

Iv 

2  46.07 

X.674    22  41  56.92  j  1x0.57 

9  52  56.9      839.6 

61.90 

14  47-4 

5410.8 

II.N. 

21 

U 

15    5.95 

1.641     23     351-19     108.59 

7    452.7      849.8 

61.36 

1446.6 

54    7-9 

II.N. 

22 

L 

3  25.50 

i.6ao    23  25  25.88    107.30 

-  4  13  26.7 !+  863.4 

61.01 

14  46.3 

54    7.0 

II.N. 

22 

U 

15  44-87 

X.611 

234649.521  106.75  1 

-  I  19  574      870.4 

60.88 

1446.7 

54    8.3 

II.N. 

23 

L 

4    4.20 

Z.613 

0    8  10.75 

Z06.93 

i-    1  34  20.6        871.4 

60.96 

14  47.7 

5412.0 

II.  N. 

23 

U 

16  23.64 

Z.638 

0  29  3844 

107.83 

4  28  14.6  i    866.5 

61.25 

14  49.3 

54  1B.0 

II.N. 

24 

L 

4  43-33 

1.656 

051  21.69 

109.52 

^-  7  20  30.4 1 

+    855. «l 

61.76 

14  51.7 

54*^7 

II.N. 
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Ti 

ss: 

I.II.  i 

II.KS. 

n.N5. 

II.N, 

II.N. 

II.N. 

II.N. 

II.N. 

II.N. 

II.N. 

II.N 

II.K, 

II.N. 

II.N 

II.N 

II.N. 

II.N. 

UN. 

II.N. 

II.N. 

II  a 

II.  & 

II.  & 

II.  a 

11.  i 

II.  s. 

II.  s. 

II.  s. 

.3 

•9 

■a 

■3 

M 

I.     N. 

■9 

I.     N. 

-4 

I.     N. 

I.     N. 

■9 

I.     N. 

■5 

1.     N. 

•4 

I.     N. 

■4 

I.     N. 

-4 

I.     N. 

■7 

I.     N. 

■9 
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-S 
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■3 
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Date. 

• 

c 

0 

C 

1 

9 
U 

Mean 
Time  of 
Transit. 

Diff. 
for  1 
Hour 

of 
Long. 

m 

Right 

Ascen.sion 

of 

Center. 

Diff. 
fori 
Hour 

of 
Long. 

Geocentric 

Declination 

of 

Center. 

Diff. 
for  X 
Hour 

of 
Long. 

Sid. 
Time 

of 
Semid. 
Pass- 
ing Me- 
ridian. 

Geocen- 
tric 
Semidi- 
axnetcr. 

Bqua- 
torial 
Hori- 
zontal 
Parallax 

Bricfat 
Limbs. 

h     m 

h    m      s 

s 

0     /      // 

// 

s 

r         ff 

/      // 

Sept. 30 

L 

12  40.45 

3. 196 

13  17  52.85 

141.99 

-1054  16.2  -1053.9I 

70.45 

16  38.3 

6057.8 

Oct.     I 

U 

I     7.04 

2.»37 

13  46  31.19 

144.48 

14  18  28.7 

986.x 

71.10 

16  33.6 

6040.6 

I.      N. 

I 

L 

1334.17 

a.aSs 

14  15  41.86 

14735 

17  27  32.3 

90X.6 

71.85 

16  27.7 

60  19.3 

I.      N. 

2 

U 

2     1.90 

a.33S 

14  45  28.20 

150.37 

20  18    3.4 

801.0 

72.64 

16  21.0 

59  54.6 

I.      N. 

2 

L 

14  30.22 

a. 383 

15  15  50.25 

153.34 

-22  47     0.6  -  686.4 

7340 

16   13.6 

59  27.5 

I.      N. 

3 

U 

2  5907 

2.4*3 

15  46  44.26 

155.64 

245X51.3 

560.4 

74.03 

16      5.8 

58  58.7 

I.      N. 

3 

L 

15  28.32 

a. 450 

16  18     2.59 

157.35 

26  30  38.3 

436.3 

74-47 

15  57.7 

58  28.8 

I.      N. 

4 

U 

3  57.79 

3.459 

16  49  33.94 

157.78 

2742     6.4 

287.9 

74.62 

15  49.5 

57  58.7 

I.      N. 

4 

L 

16  27.25 

a.447 

17  21    4.41 

157.08 

-28  25  45.9 

-  148.9 

74.48 

15  41.4 

5729.1 

I.      N. 

5 

U 

456.44 

».4I4 

17  52  18.82 

155.11 

28  41  53.8 

-     13.3 

74.01 

15  33.6 

57    0.6 

I.      N. 

5 

L 

17  25.12 

a.361 

1823    2.45 

151.97 

28  31  29.9 

+  115.9 

73.24 

15   26.2 

5633.4 

I.         S. 

6 

U 

5  53.07 

a.  293 

1853    2.47 

147.88 

2756     8.9 

335.9 

72.21 

15    19.3 

56    8.1 

I.         S. 

6 

L 

18  20.14 

a. 2x5 

19  22    9.19 

143.13 

-^5751.4 

+  345-3 

71.01 

15   13.0 

5544.9 

I.         S. 

7   U 

646.21 

a.zjx 

19  50  16.48 

138.04 

25  38  53.2 

443.6 

69.67 

15      7.3 

5524.0 

I.         S. 

7 

L 

19  11.26 

a. 044 

20  17  21.76 

133.86 

24     135.5 

538.4 

68.29 

15      2.3 

55    5-6 

I.        s. 

8 

U 

7  35.29 

1.961 

20  43  25.65 

127.83 

22     8  17.8 

602.7 

66.92 

14  57.9 '  54  49-5 

I.       s. 

8 

h 

19  5835 

i.8«3 

21    831.26 

133.17 

-20     I   13.2 

+  666.3 

65.62 

14  54.2 

5435.9 

I.       s. 

9 

U 

8  20.52 

1.8x3 

21  32  43.61 

1x8.98 

17  42  25.0 

720. X 

64.42 

14  51. 1 

5424.7 

I.       s. 

9 

L 

20  41.92 

I.7S3 

21  56    8.98 

115.36 

15  13  46.2 

764.9 

63.37 

14  48.7  54  15.7 

I.       s. 

10 

U 

9    2.65 

1.703 

22  18  54.48 

113.34 

1237     0.3 

801.5 

62.48 

1446.9  54    9.0 

I.       s. 

10 

L 

21  22.84 

1.664 

2241    7.70 

109.97 

-  9  53  42.5 

+  830.3 

61.76 

14  45.6 '54    4.3 

I.       s. 

II 

U 

942.63 

«.63S 

23     2  56.47    xo«.a8 

7    521.0 

852.0 

61.24 

14  44.9  54    1.6 

I.       s. 

II 

L 

32     2.14 

1.6x8 

23  24  28.68    107. ax 

4  13  19.8 

867.0 

60.90 

1444.6154   0.7 

I.       s. 

12  u 

10  21.51 

1.6X3 

23  45  52.26  '  X06.83 

1 

-  I  18  59.8 

875  3 

60.75 

14  44.8]  54    1.4 

I.       s. 

12  ;l 

22  40.86 

X.616 

0    7  15.14    X07.10 

f  I  36  17.8 

+    876.6 

60.81 

1445.5  54    3-8 

I.       s. 

13 

U 

II     0.34 

1.632 

0  28  45.20    108.02 

431  "6 

87X.3 

61.06 

14  46.5 

54    7.6 

I.       s. 

13  L 

23  20.07 

X.658 

05030.29    X09.60 

7  24  16.0 

858.3 

61.51 

14  47.9 

54  12.7 

I.     N.S. 

14IU 

II  40.17 

1.69s 

I  12  38.10    IZX.81 

10  14    I.I 

837.8 

62.14 

14  49.6 

54  19. 1 

1.1 1. US. 

15  L 

0    0.78 

1.74a 

I  35  16.27    XX4.65 

f  12  58  50.6 

+    808.9 

62.95 

14  51.7 

54  26.7 

UN. 

15  u 

12  22.01 

1.799 

I  5832.06    XX8.07 

1537    0.2:    771.1 

63.92 

14  54.1 

54  35  4 

II.N. 

i6|L 

04398 

X.865 

2  22  32.24    Z22.04 

18    637.2 

733.4 

65.03 

14  56.7 

54  45.2 

I  I.N. 

16 

u 

13     6.79 

1.938 

2  47  22.72  ,  126.44 

ao  25  40.1 

665.3 

66.25 

14  59.7 

5456.0 

II.N. 

»7 

L 

1  30.51 

a.oz6 

3  13    8.14  131.17 

f22  31  58.4 

+  595-8 

67.55 

15    3.0  55    8.1 

UN. 

17 

U 

1355.19 

a.097 

3  39  5 1.30 '136.04 

24  23  15.2 

514.9 

68.87 

15    6.6 

55  21.4 

UN. 

18 

L 

2  20.84 

2.177 

4    7  32.65   X40.82 

25  57  10.3 

432.2 

70.15 

15  10.5 

55  35.7 

II.N. 

18 

U 

14  47.41 

a. 251 

436    9.60  145.35 

27  II  25.1 

318.3 

71.32 

15  14.7 

55  51.3 

II.N. 

19 1  L 

3  14.81 

»'3i4 

5    536.39  149.07 

+28    349.4 

+  204.X 

72.33 

15  19.3 

56    8.0 

II.  N. 

«9:u 

15  42.89 

a. 363 

53543.83   153.00 

28  32  30.4 

.(-     81.4 

73.10 

15  24.2 

56  26.0 

II.N. 

20  L 

4  11.44 

3.393 

6    6  20.02  1  X53.84 

28  35  59.8 

-     47.3 

73-59 

1529.4 

5645.1 

II.N. 

20  U 

16  40.24 

a.  404 

637  11.13I  154.48 

28  13  22.7 

179.1 

73.77 

1534.9 

57    5.3 

II.iV.S. 

21   L 

5    9.06 

a.39S 

7    8    2.91 

153.95 

f27  24  21.2 

-  310.9 

73.66 

15  40.7 

57  26.6 

II.   s. 

21  U 

17  37.66 

a. 3  70 

73842.18 

153.43 

26     9  16.7 

439.1 

73.29 

15  46.7 

5748.7 
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12.7 

12.3 

0.83 

30 

2    0 

2  30  18.33 

214440.3 

23.9 

23,2 

1.66 

13 

3 

6 

039    3.66 

5  48  57.6 

12.8 

12.4 

0.83 

31 

I  57  !2  304518 

21  51  36.2 

24.2 

23-5 

1.69 

14 

3 

6 

0423440 

.f.  6  18  184 

12.9 

12.6 

0.84 

Apr.   I 

153 

231    3-37 

+215731.024.6123.9 

1.72 

15 

3 

5 

046    3.62 

.».  6  47  28.0 

13.1 

12.7 

0.85 

2 

149 

231  12.71 

+22    2  224 

25.0 

'24^ 

1.75 
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VENUS,  1913- 

FOR  TRANSIT  AT  WASHINGTON. 


Date. 


Mean 
Time 

of 
Tran- 
sit. 


July  I 

2 

3 
4 
5 
6 

7 
8 

9 

lO 

II 

12 

13 

15 

i6 

17 
i8 

19 

20 

21 
22 

23 

24 

25 

26 

27 
28 

29 

30 
31 

Aug.  I 

2 

3 
4 

5 
6 

7 
8 

9 
10 
II 
12 


I  h 
20 

20 

20 

20 

ao 

20 
20 
20 
20 
20 

20 
20 
20 
20 
20 

20 
20 
20 
20 
20 

20 
20 
20 
20 
20 

20 
20 
20 

2 
2 

2 
2 
2 
2 
2 

2 
2 
2 
2 

2 

2 
2 


m 
52 
52 
51 
51 
51 

51 
51 
51 
52 
52 

52 
52 
52 
52 
53 

53 
53 
54 
54 
55 

55 
56 
56 
57 
57 

58 
58 
59 


13  j2 

14  I2 


»5 
16 


I 

2 
2 

3 
4 

5 
6 

6 

7 
8 

9 
10 

II 

12] 
13 

14 
14 


Apparent 

Right 
Ascension. 


h  m  s 
3  31  31.65 
3  35  20.35 
339  11.20 
3  43  4x6 
34659.19 

3  50  56.27 
3  54  55.36 

3  58  56.42 

4  259.43 

4    7    4.36 

4  II  II. 19 

4  15  19.89 
4  19  30.44 

4  23  42.82 

4  27  57.00 

4  32  12.96 
4  36  30.67 
4  40  50.09 
445  11.20 
4  49  33.98 

4  53  58.38 

4  58  24.37 

5  251.93 
5  721.01 
5  II  51.58 

5  16  23.60 
5  20  57.02 

5  25  31.79 
530  7.87 
5  34  45.24 
5  39  23.84 
5  44  3.62 
5  48  44.54 

5  53  26.54 
558   9-57 

6  253.59 

6  738.55 
6  12  2442 

6  17  II. 14 

6  21  58.69 

6  26  47.01 
6  31  36.05 
6  36  25.76 
641  16.12 
6  46    7.07 

6  50  58.56 
6  55  50.54 


Apparent 
Declination . 


// 


542    8.9 

5  55  41 -2 

6  9   9.7 

6  22  33.3 

63551.0 

649    1.8 

7  2    4.7 

7  14  58.8 

7  27  43.2 
7  40  16.8 

7  52  38.8 

8  448.3 
8  16  44.5 
8  28  26.3 

8  39  52.9 
851    3.6 

9  157.4 
9  12  33.5 
9  22  51. 1 

9  32  49.3 

9  42  27.4 

9  51  44.5 
20   040.0 

20   9  13.0 

20  17  22.8 

+20  25  8.7 
20  32  30.2 
20  39  26.5 

20  45  56.9 

20  52    0.8 

+20  57  37.6 

21  2  46.7 
21  7  27.6 
21  II  39.9 
21  15  23.0 

+21  18364 
21  21  19.8 
21  23  32.6 
21  25  14.5 
21  26  25.2 

+21  27  4.3 
21  27  11.4 
21  2646.1 
21  2548.3 
21  24  17.7 

+21  22  14.1 
+21  19  37.2 


Hor. 
Par. 

ft 

• 

i 

••* 

•0 

1 

II 

li 

s 

Date. 

Mean 
Time 

of 
IVan- 

sit. 

h  m 

12.7 

12.3 

0.86 

Aug.  16 

21  14 

12.5 

12.2 

0.85 

17 

21  15 

12.4 

12.0 

0.84 

18 

21  16 

12.3 

II.9 

0.83 

19 

21  17 

12. 1 

II.8 

0.82 

20 

21  18 

12.0 

II.6 

0.81 

21 

21  19 

II.9 

"•5 

0.80 

22 

21  20 

II.7 

1 1.4 

0.80 

23 

21  21 

II.6 

11.3 

0.79 

24 

21  22 

11-5 

1 1.2 

0.78 

25 

21  23 

1 1.4 

II.O 

0.77 

26 

21  24 

11.3 

10.9  0.77 1 

27 

21  25 

1 1.2 

10.8 

0.76 

28 

21  26 

1 1.0 

10.7 

0.75 

29 

21  27 

10.9 

10.6 

0.75 

30 

21  28 

10.8 

10.5 

0.74 

31 

21  29 

10.7 

10.4 

0.74 

Sept.  I 

21  30 

10.6 

10.3 

0.73 

2 

21  30 

10.5 

10.2 

0.72 

3 

21  31 

10.4 

10. 1 

0.72 

4 

21  32 

10.3 

lO.O 

0.71 

5 

2133 

10.2 

9.9 

0.70 

6 

2134 

10. 1 

9.8 

0.70 

7 

2135 

lO.O 

9.8 

0.69 

8 

21  36 

10.0 

9-7 

0.69 

9 

2137 

9.9 

9.6 

0.68 

10 

21  38 

9.8 

9-5 

0.68 

II 

2139 

9.7 

9.4 

0.67 

12 

21  40 

9.6 

9.3 

0.67 

13 

21  40 

9.5 

9-3 

0.66 

14 

21  41 

9.5 

9.2 

0.66 

15 

21  42 

9.4 

9.2 

0.65 

16 

2143 

9.3 

9.1 

0.65 

17 

2144 

9.2 

9.0 

0.64 

18 

2145 

9.2 

8.9 

0.64 

19 

2145 

9.1 

8.8 

0.63 

20 

21  46 

9.0 

8.8 

0.63 

21 

2147 

9.0 

8.7 

0.62 

22 

2148 

8.9 

8.6 

0.62 

23 

2148 

8.8 

8.6 

0.61 

24 

2149 

8.8 

8.5 

0.61 

25 

2150 

8.7 

8.5 

0.61 

26 

21  51 

8.6 

8.4 

0.60 

27 

2152 

8.6 

8.3 

0.60 

28 

21  52 

8.5 

8.3 

0.59 

29 

2153 

8.5 

8.2 

0.59 

30 

2154 

8.4 

8.2 

0.59 

Oct.  I 

2154 

Apparent 

Ri«ht 
Ascension. 


h  m 
655 
7   o 

7  5 
7  10 

715 
7  20 
725 
730 
734 
7  39 

744 
7  49 
7  54 

7  59 

8  4 

8  9 
8  14 

8  19 
823 
828 

833 
838 

843 
848 

853 

857 

9  2 
9  7 
912 

917 

9  21 
9  26 

931 
936 
940 

9  45 
950 

9  55 

9  59 
10   4 

10  9 
10  13 
10  18 
1023 
1027 


54+2 


8 
50. 
42.96 
35.80 
28.97 
22.44 

16.18 
10.13 
4.23 
58.44 
52.71 


47.00+20 
41.26 

35.43 
29.48 

23.37 


17.05 
1049 

3.64 
56.46 
48.93 
41.02 

32.71 
23.97 
14.78 

5.II 

54.96 

44.31 

33.141 

2143 
9.16 

56.34 

42.97 
29.02 

14.50 

59.41 

43.74 
2748 

10.63 

53.21 

35.21 

16.65 
57.52 
37.83 
17.58 
56.79 


10  32  35.47 

10  37  13.63 


Apparent 
Declination . 


rt 


119 
21  16 
21  12 
21  8 
21     3 

+2058 
2052 

2045 
2038 

2030 


37.2 
26.9 
42.9 

25.1 

334|8.2 


7.8 
8.2 

34.6 
27.0 

45-3 


Hor. 
Par. 


84 

8.3 

8.3 
8.2 


20 
20 

9 


5 
5 
5 
4 
4 

4 
3 

3 

2 

2 

2 
I 
I 
I 
o 

+10 
+  9 


22  29.7 

13404 

417.5 
5421.0 

43  51.1 

3248.1 
21  12.3 

9   3.9 
56  23.0 

43  10. 1 

29  25.5 

15    9.5 
022.4 

45    4.6 
29  16.3 

12  58.1 

56  104 

38  53.6 
21    8.0 

254.1 

44124 

25    3.4 
527.6 

45  25.5 
24  57.6 


4 

42  46.5 
21  4.5 
58  59.0 
3630.5 

1339.5 
5026.9 

26  53-3 

2593 

38  45.5 

14  12.5 
49  21.  oi 


8.1 
8.1 
8.0 
8.0 

•9 

.9 
.8 

.8 

.7 
•7 
.6 
.6 

.5 
.5 
^5 

•A 
'A 
.3 
.3 
.3 

Kl 
K2 
r.2 
r.I 
M 

.1 
.0 
.0 
X> 
6.9 

6.9 
6.9 
6.8 
6.8 
6.8 

6.7 
6.7 
6.7 
6.6 
6.6 

6.6 
6.6 


S 

(S 

•o 
E 

A. 

ft 
8.2 

8.1 
8.0 
8.0 

7.9 

7.9 
7.8 

7.8 

7-7 
7.7 

7.6 
7.6 
7.6 

7.5 
7.5 

7-4 
74 
7.3 
7.3 
7.2 

7-2 
7.2 

7.1 

7.1 
7.0 

7-0 
7.0 

6.9 
6-9 
6.9 

6.8 
6.8 
6.8 

6.7 
6.7 

6.7 
6.6 
6.6 
6.6 
6.6 

6.5 
6.5 
6.5 

6.5 
64 

64 
64 


0.59 

0.58 

0.58 

0.57 
0.57 
0.56 
0.56 
0.56 

0.55 
0.55 

055 
0.54 
0.54 
0.53 
0.53 

0.53 
0.52 
0.52 

0.51 
0.51 

0.50 
0.50 
0.50 
049 
049 

049 
049 
048 
048 
048 

047 

047 

047 
046 

046 

046 
046 

045 
045 
045 

045 
044 
044 
044 
044 

043 
043 
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MARS,  1913. 


FOR  TRANSIT  AT  WASHINGTON. 


6  6  38    6.57  t 

4  640  13.91 

2  64!  17.94 

0  6  44  1 1 .66 
8  6  46  14.03 

5  6  48  J5.t 
5  6  50  14.63 

3  653  "85 

1  6  S4  '9-64 
q  6  56  14.97 

7  658    8.81 

o    1.13 

1 51.91 
341.11 

5  JSj:" 
7  1470  + 
85900 
1041.60 
II  32.46 
>4  '-54 
S  7  '5  38-81  1 


3  28  30-0 
3  ^7  54- 
3  ^7  '5-6 
3  36  33-9 
3  25  49-& 
325  3,8 
3  M  139 
3  ^3  »3- 


1  >9  45- 
l  18  48.4 
I  17  514 
t  16  54-3 
I  15  57-6  8. 
1  '5  M 
1  14  6.0 
1  13  "-7 
1  13  18.9 


19-35    33  1 
48.79 

3  7  J3  '6.30 
□  7344 

8  7  36    5.06 

5  7  !7  '6.3 

2  7  3fl45-'6 
o]730 

16.30 

4  7  3J  38.41 
73338.17 

9  7  34  45-33 

6  7  35  504s 

3  7  36  5^.88 
7  37  5^.79 

7  73850.13     33 

4  7  39  44-85  I  ^3 
I  74036.901+13 

8  741  36.35    23 

5  743  13.85 1  33 
1  7  42  56-63 1  33 
8  7  43  37  55 ;  =3 


5  34-8  1 

5  J9-6  I 
530.'  ' 
5  36.7  1 
5  49-6  I 


7  49-5  ' 

8  37-7  > 

9  33-8  I 


Utu 

M 

Time 

:^' 

^^^ 

Her. 

1 

b  m 

b    m      i 

.      ,     „ 

~ 

6 

16    2I  7  44  50-58 

♦23  "50.5  11.' 

64 

046 

7 

1558:74533-57 

I3i3ii-6|ii.3 

64 

046 

8 

'5  35 

7  45  51.48 

33'44'.5i'.3 

6-5 

047 

9 

'5  51 

7  46  1735 

33  1610411.3 

6-5 

047 

0 

'5  48 

7  46  3983 

1318    8.411.4 

6.6 

048 

■I 

'5  44 

7  46  59.14 

*i3io    5.9,"  S 

6.6 

048 

■3 

'5  4°  7  47'5-'5 

13  12  .1.9. '.6 

6.7 

04a 

3 

'5  37 

7  47  17.80 

13  14  19.5 

11.7 

6.7 

049 

4 

1533 

7  47  37.05 

13  16  56.0 

11.8 

6.8 

049 

S 

■529 

7  47  42-84 

33  39  33.2 

11.9 

6.8 

049 

36 

15^5 

7  47  45-»3 

+33  33  18.2 

13.0 

6.9 

0.50 

37 

1511 

7  47  43-90 

333514.1 

13.1 

6.9 

o-so 

18 

'5 '7 

7  47  39-11 

33  38  19.7 

11. 1 

7.0 

0-51 

19 

15  13 

7  47  30-74 

33  4'  35-3 

11.3 

7.0 

0.51 

30 

'5    9 

7  47  'fl-76 

3345    0.3 

■1-4 

7-" 

0.51 

I 

'5    5 

7  47    3-'5 

•■33  48  34-9 

13-4 

7-1  ■  0.52 

3 

15    0 

74643-89 

13  52  18.8 

12.5 

7.3 

0.51 

3 

1456 

74630.98 

33S6ii.» 

13.6 

7-3 

0.51 

4 

1453 

7  45  54.43 

34    013-7 

11.7 

7-3 

0-53 

5 

1448 

7  45  34.30 

14    434-1 

1 3.8 

7-3 

0.53 

6 

1443 

7  U  50.3' 

»24    843.9 

13.9 

7-4 

0.54 

7 

'4  38 

7  44  >3.77 

3413  9.5 

13^ 

74 

054 

8 

■4  34 

74331.58 

34 17  43.7 

'3.0 

7-5 

0-55 

9 

1429 

7  43  4678 

14  2  3  25.0 

■3-' 

7.5   0-55 

10 

1434 

7  41  58.38 

24  27    13.9 

■  3-2 

7-6  1  0.55 

1430 

7  4'    6-43 

+3433      7.0 

'3-3 

7-61 0.56 

13 

14  15 

7  40  10.95 

3437      6.7 

■3-* 

7-7  j  0.56 

13 

14  10 

7  39  11.97 

3443  "4- 

'3-4 

7-7 '0-56 

'4 

'4    5 

738    9.56 

24  47  20.7 

'35 

7-7  j  ■»-57 

■5 

14    0 

7  37    3.78 

14  52  33-9 

'3-6 

7-8  O.S7 

16 

■3  55 

7  35  54-69 

*14  57  503 

■3-6 

7-8 : 0.57 

17 

1350 

7  34  42-35 

25     3     9-3 

13.7 

7-8  i  0.57 

18 

13  44  7  33  36.86 

25     830,1 

13.8 

7.9  0.57 

19 

'3  3*7  33    8.33 

351352.1 

'3.8 

7.9  0,57 

30 

'3  34;  7  30  4685 

15  '9  '4-4 

■3-9 

7-9  0.58 

'339 

7  39  31.55 

•^35  34  36,1 

'3-9 

8.0  0.58 

12 

1333 

7  27  55.56 

25  39  56.9 

■3.9 

8.0  0.58 

n 

13  '8 

7  26  26.03 

25  35  '5-6 

i4J> 

8.0  j  0.58 

^ 

13" 

7  3454" 

254031-5 

14.0 

8.o|o.S9 

35 

■3    7  733  19.97 

25  45  43-7 

14.0 

8.0  059 

36*13    1  7  31  43.80 

»2S50  5i.5 

14.1' 8.1, 0.59 

37    13  56'  7  30     5.79 

25  55  54- 1 

14.1  8.1  10.59 

18  IJ  50;  7  18  36.14 

26   050.7 

14.1  8.1  |o.6o 

19,1345  7  1645.06 

16    5404 

14.1' 8.1    a.6o 

3o]i3  39  7  15    1.76 

36  10  33.6 

i4-i|  8.1    0.60 

3'  "  33  7  13  .9-45 

t36  14  56.7 

14.1  8.1  11x60 

33 

13  38 

7  "1  35.34 

►36  19  11.1 

14.1 

g.1 

a6o 

SteUar  nucnllude  ■ 
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JUPITER,  1913. 

FOR  TRANSIT  AT  WASHINGTON. 


Date. 


Mean 
Time 

of 
Tran- 
sit. 


Apparent 

Richt 
Aacennon. 


h  m 

July  I 

12  20 

2 

12  15 

3 

12  II 

X 

4 

12  6 

• 

5 

12  2 

6 

"57 

7 

"53 

8 

II  48 

9 

II  44 

lO 

"39 

II 

"  35 

12 

1130 

13 

II  26 

14 

II  21 

15 

II  17 

i6 

II  12 

17 

II  8 

i8 

II  4 

19 

1059 

20 

1055 

21 

1050 

22 

1046 

23 

10  41 

24 

1037 

25 

1032 

26 

1028 

27 

10  24 

28 

10  19 

29 

10  15 

30 

10  1 1 

31 

10  6 

Aug.  I 

10  2 

2 

958 

3 

9  53 

4 

9  49 

5 

9  45 

6 

940 

7 

936 

8 

932 

9 

927 

10 

923 

II 

9  19 

12 

9  15 

13 

9  10 

14 

9  6 

X5 

9  2 

16 

858 

Apmamtat 
Dectiaation. 


Hot. 
Par. 


B 

•a 
B 


22  ^ 

225351.4  2. 
22  54  44.9  2. 
22 


h  m       8  o      /     // 

[85811.40-2252    3.2,2 
8  57  38.35    22  52  57.5  2 

t8  57    523 
t8  56  32.07 

[8  55  58.88 

^855  25.70-22 
185452.54  22 
[854  19.44   22 

85346.42  22 

^853  13.51  22 
[8  52  40.72  -23 

[852    8.07  23 

^851  35.60  23 

[851    3.32  23 

[85031.24  23 


// 


[8  49  59.40-23 
[84927.81  23 
[84856.51  23 
[84825.52  23 
[84754.84   23 

[84724.49-23 
[84654.49  23 
[84624.88   23 

'84555.67  23 
[8  45  26.88   23 

f8  44  58.53 -23 
[84430.64   23 

844    3.23  23 

184336.32  23 

843  9-9-2  23 
[84244.06-23 

[8  42  18.75  23 

18  41  54.01  23 

[8  41  29.87  23 

[841    6.34  23 

[84043.42-23 
[84021.13  23 
183959.50  23 
83938.53  23 
[8  39  18.24   23 

[83858.64-23 

183839.73  23 
183821.53   23 

[838    4.04   23 

[83747.28   23 

183731.25-23 
t8  37  15.971-23 


55  38.0 

56  30.5 

57  22.6 

58  14.2 

59  5-3 
59  55-8 

045.7 
135.0 
223.5 

3  ".3 
358.4 

444.8 

530.4 
6  15.2 

659.2 
742.4 
824.7 
9  6.3 
947.2 

10  27.2 

11  6.3 

"44.5 

12  21.9 

1258.4 
13340 

14  8.8 

1442.7 

15  15.7 

15  47.8 

16  19. 1 

1649.5 

17  19.1 

17  47.7 

18  15.4 

18  42.3 

19  8.3 

19  33.4 

19  57.6 

20  20.9 

20  43-4 

21  50 

21  25.8 
21  45.8 


2. 
2. 
2. 
2. 
2. 

2. 
2. 
2. 
2. 
2. 

2. 
2. 
2. 

2. 
2. 

2. 
2. 
2. 
2. 
2. 

2. 
2. 
2. 
2. 
2. 

2. 

2. 

2.0 

2.0 

2.0 

2.0 
2.0 
2.0 
2.0 
2.0 

2.0 
2.0 
2.0 
2.0 
2.0 

2.0 
2.0 


'I 


// 
22.5 
22.5 
22.5 
22.5 
22.5 

22.5 

22.5 
22.5 
22.5 

22.5 

22.5 

22.5 
22.5 
22.5 
22.5 

22.5 
22.4 

22.4 

22.4 

22.4, 

22.4 
22.4 
22.4 
22.3 
22.3 

22.3 
22.2 
22.2 
22.2 
22.2 

22.1 
22.1 
22.1 
22.1 
22.0 

21.9 
21.9 
21.8 
21.7 
21.7 

21.7 
21.6 
21.6 

21.5 
21.5 

21.4 
21.4 


74 
74 
74 
74 
74 

74 
74 
74 
74 

74 

74 
74 
74 
74 
74 

74 
74 
73 
73 
73 

73 
73 
72 
72 
72 

72 
71 
71 
71 
71 

71 
70 
70 
70 
69 

69 

69 

69 
68 

68 

68 

67 

67 
66 

66 

65 
64 


Date. 


Mean 

Time     Apparent 

of  Riffbt 

Tran-'  Aacenrion. 

sit.    I 


Aug.  1 6 

17 
18 

19 
20 

21 
22 

23 
24 
25 
26 

27 
28 

29 
30 

31 
Sept.  I 

2 

3 

4 

5 
6 

7 
8 

9 

10 
II 
12 

13 
14 

»5 
16 

17 
18 

19 

20 
21 
22 

23 
24 

25 
26 

27 
28 

29 

30 
Oct    I 


h  m 
858 

854 
850 

845 
841 

837 

833 
8  29 

825 
821 

817 
813 
8    9 

8  5 
8    I 

57 
53 
49 
45 
41 

37 

33 

29 

25 
21 

18 
14 

K) 

6 
2 

658 

655 
651 
647 
644 

640 

636 
632 
6  29 
625 

6  21 
6  18 
6  14 
6  10 

6    7 

6  3 
6   o 


h  m  s  ^ 
837  15.97-23 
837  1.44  23 
83647.66  23 
83634.64  23 
83622.39   23 

8  36  10.93  -23 
836    0.25    23 

83550.37  23 
83541.28    23 

83532.99   23 

83525.51-23 
8  35  18.84   23 

835  12.99   23 

835    7.96   23 

835    376   23 


835    0.39 


Apparaat 
Declioation 


ff 


Hot. 
Par. 


B 

.2 

B 


83457.84  23 
83456.11    23 

83455.22  23 

83455.17  23 

83455.96-23 
83457.58  23 
835  0.04  23 
835  3.32  23 
835    7.42    23 

835  12.34-23 
8  35  18.09  23 
8  35  24.65  23 
8  35  32.03  23 

83540.23  23 

83549.23-23 
83559.03   23 

836  9.63  23 
83621.03   23 

83633.23  23 
8  36  46.22  -23 
83659.99  23 
8  37  14.55  23 
8  37  29.90  23 
83746.02   23 

838  2.92-23 
83820.58  23 
83839.00  23 

83858.18  23 
83918.11    23 

83938.79-23 
840   0.22I-23 


-23 


21  45.8 

22  5.0 
22  23.4 
22  40.9 

22  57.7 

23  13.8 
23  29.1 
23  43.6 

23  57-3 

24  10.2 

24  22.3 

24  33.7 
2444.3 
2454.1 

25  3.2 

25  1 1. 6 
25  19.2 
25  26.0 
25  32.1 

25  37.4 

25  41.9 
25  45.7 
25  48.8 

25  51. 1 
25  52.7 

25  53.5 
25  53.6 
25  53.0 
25  51.6 
25  49.4 

25  46.5 
25  42.8 
25  38.3 
25  33.0 
25  27.0 

25  20.2 
25  12.5 
25  4.1 
24  54.9 
2444.9 

2434.0 
24  22.2 
24  9.6 
2356.1 
23  41.7 

23  26.5 
23  10-4 


2.0 


o 
o 
o 
o 


21.4 
21.3 

21.3 

21.2 
21.2 


He 
toft* 


21. 1 
21. 1 
2I.O| 
21.0 

o  20.9 

20.8 
20.8 
20.7 
20.7 
20.6 

20.6 
20.5 

9  20.5 
20.4 

20w^ 

20.3 
20.2 
20.1 
20.1 
20.01 


I 


9 

9i 

9 

9 

9 

8 

8 
8 
8 
8 
8 

8 
8 
8 
8 
8 

8 
8 
8 
8 
8 

8 
7 


19.91 
19.9 

19.8 

19.7 
19.7 

19.6 
19.6 

19.5 
19.5 
19.41 

19.3 

19.3 
19.2 

19.1 

19.1 

19.0 
19.0 
18.9 
18.8 
18.8 

18.7 
18.7 


a 

.64 

64 

.64 

.63 

1.63 

.63 
.63 
62 
.62 
.62 

.61 
.60 
.60 

•59 
.59 

.58 
.58 
1-57 
.57 
.57 

56 
.56 
.56 
•55 
•55 

.54 
.54 
.54 
.53 
•53 

•52 
.52 
•51 
-51 
.50 

1.50 
.49 

149 
•48 

1.48 

47 
■47 
.47 
[46 
46 

45 

1.45 


Stellar  magnitude  at  opposition,  in  July.  1913.  —a.a. 
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FOR  TRANSIT  AT  WASHINGTON. 


Date. 

Mean 
Time 

of 
Tran- 
sit. 

h  m 

Apparent 

Right 
Ascension. 

Apparent 
Declination. 

Hor. 
Par. 

• 

a 

•9 
1 

1 

11 

S.T.ofSem. 
Pass.  Mer. 

Date. 

Mean 
Time 

of 
Tran- 
sit. 

Apparent 

Right 
Ascension. 

1 

Apparent 
Declination. 

Hor 
Par. 

II 

• 

1 

II 

05  ft* 

h 

m      8 

< 

»       /      // 

s 

h  m 

h    m     s 

0      1     II 

8 

Oct.     I 

1627 

5 

9  12.55 

+2] 

I  13  54.9 

I.O 

8.9 

0.70 

Nov.  16 

13  18 

5     I    6.84 

+21    0  19.9 

9-5 

0.75 

2 

1623 

5 

9  11.65 

21 

I   13  47.4 

I.O 

90 

0.70 

17 

13  14 

5    048.10 

20  59  53.5 

95 

0.75 

3 

16  19 

5 

9  10.28 

2] 

f   13  39.5 

1.0 

9.0 

0.71 

18 

13  10 

5    029.13 

20  59  26.9 

9.6 

0.75 

4 

16  15 

5 

9    845 

21 

t   13  31. 1 

I.O 

90 

0.71 

19 

13    6 

5    0    9.95 

2059   0.1 

9.6 

0.75 

5 

16  II 

5 

9    6.14 

2] 

t   13  22.1 

I.O 

9.0 

0.71 

20 

13     I 

4  59  50.58 

205833.1 

I.I  9.6 

0.75 

6 

16    7 

5 

9    3.36 

+2) 

[  13  12.6 

I.O 

9.0 

0.71 

21 

1257 

45931.02 

+2058    5.8 

9.6 

075 

7 

16    3 

5 

9   0.12 

21 

[   13     2.7 

I.O 

9.0 

0.71 

22 

1253 

4  59  11.27 

20  57  38.3 

9.6 

0.75 

8 

1559 

5 

8  56.41 

21 

I   12  52.3 

1.0 

9.1 

0.71 

23 

1249 

45851.36 

20  57  10.7 

9.6 

0.75 

9 

1555 

5 

8  52.23 

21 

[   12  41.3 

1.0 

9.1 

0.71 

24 

1244 

45831.29 

20  56  43.0 

9.6 

0.75 

lO 

15  51 

5 

847.60 

21 

[   12  29.8 

I.O 

9.1 

0.71 

25 

12  40 

458  11.07 

20  56  15.2 

9.6 

0.75 

II 

1547 

5 

8  42.52 

+21 

t   12  17.9 

I.O 

9.1 

0.71 

26 

1236 

4  57  50.71 

+20  55  47.2 

9.6 

0.75 

12 

1543 

5 

836.98 

21 

I   12     5.5 

I.O 

9.1 

0.71 

27 

12  31 

4  57  30.23 

2055  19.1 

9.6 

0.75 

13 

1539 

5 

830.98 

21 

[   II  52.6 

I.O 

9.1 

0.72 

28 

12  27 

4  57    964 

205451.0 

9.6 

0.75 

14 

1535 

5 

8  24.53 

21 

I   II  39.2 

I.O 

9.2 

0.72 

29 

12  23 

4  56  48.95 

20  54  22.8 

9.6 

0.75 

15 

15  31 

5 

8  17.63 

21 

I   "  25.3 

I.O 

9.2 

0.72 

30 

12  19 

45628.17 

20  53  54.5 

9.6 

0.75 

i6 

15  27 

5 

8  10.28 

+21 

[  II   10.9 

I.O 

9.2 

0.72 

Dec.   I 

12  14 

456    7.33 

+20  53  26.2 

9.6 

0.75 

17 

15  23 

5 

8    2.49 

21 

[   1056.0 

I.O 

9.2 

0.72 

2 

12  10 

4  55  4643 

20  52  57-9 

9-6  0.75 

i8 

15  19 

5 

754.26 

21 

[   1040.7 

I.O 

9.2 

0.72 

3 

12    6 

4  55  25.47 

20  52  29.7 

9.6 

0.75 

19 

15  15 

5 

7  45.59 

21 

[   10  24.9 

I.O 

9.2 

0.72 

4 

12    I 

4  55    4.47 

2052    1.5 

9.6 

0.75 

20 

15  " 

5 

7  36.49 

21 

t   10     8.7 

I.O 

9.2 

0.72 

5 

II  57 

4  54  43.46 

2051  33.2 

9.6 

0.75 

21 

15    7 

5 

7  26.95 

+21 

i     952.0 

I.I 

9.3 

0.73 

6 

1153 

4  54  22.44 

+2051    5.0 

9.6 

0.75 

22 

15    3 

5 

716.99 

21 

f     934.9 

I.I 

9.3 

0.73 

7 

II  49 

4  54    1.42 

20  50  36.8 

9.6 

0.75 

23 

1459 

5 

7    6.61 

21 

I    9  17.3 

I.I 

9-3 

0.73 

8 

II  44 

4  53  4041 

2050    8.8 

9.6 

0.75 

24 

1454 

5 

6  55.81 

21 

I    859.3 

I.I  9.3 

0.73 

9 

II  40 

4  53  19.43 

20  49  40.9 

9.6 

0.75 

25 

1450 

5 

644.59 

21 

[    840.9 

I.I  9.3 

0.73 

10 

II  36 

4  52  58.48 

2049  13.1 

9.6 

0.75 

26 

1446 

5 

632.96 

+21 

[    822.1 

1.1,9  3 

0.73 

II 

II  32 

4  52  37.58 

+20  48  45.5 

9.6 

0.75 

27 

1442 

5 

6  20.92 

21 

[    8    2.8 

I.I   9.3 

0.73 

12  II  27 

4  52  16.73 

2048  18.1 

9.6 

0.75 

28 

1438 

5 

6    8.49 

21 

I    743.0 

I.I   93 

0.73 

13 

II  23 

45155.96 

20  47  50.8 

9.6 

0.75 

29 

1434 

5 

5  55.67 

21 

[    722.9 

I.I   9.4 

0.73 

14 

II  19 

45135.27 

20  47  23.7 

9.6 

0.75 

30 

1430 

5 

5  42.46 

21 

[    7    2.4 

I.I   9.4 

1 

0.73 

15 

II  14 

4  51  14.67 

20  46  56.8 

9.6 

0.75 

31 

1426 

5 

5  28.88 

+  21 

[    641.5 

I.I   9.4 

0.73 

16 

II  10 

45054.18 

+20  46  30.2 

9.6 

0.75 

Nov.    I 

14  21 

5 

5  14.93 

21 

[    6  20.2 

I.I   9.4 

0.74 

17 

II    6 

4  50  33.81 

2046    3.9 

9.6 

0.75 

2 

14  17 

5 

5    0.61 

21 

'    558.6 

I.I   9.4 

0.74 

18 

II    2 

4  50  13.56 

20  45  37.8 

9.6 

0.75 

3 

'4  13 

5 

4  45-95 

21 

1    536.5 

I.I   9-4  0.74 

19 

1057 

4  49  53-44 

2045  12.0 

9.6 

0.75 

4 

14    9 

5 

430.94 

21 

I    5  14.1 

I.I   9-4 

0.74 

20 

1053 

4  49  33-47 

20  44  46.6 

9.6 

0.75 

5 

14    5 

5 

4  15.58 

+21 

'    451.4 

II   9.4 

0.74 

21  1049 

4  49  1367 

+204421.5 

9.6 

0.75 

6 

14   0 

5 

359.89 

21 

[    4  28.2 

I.I   9.410.74 

22[l0  44 

4  48  54.04 

20  43  56.7 

9.6 

0.75 

7*1356 

5 

34389 

21 

f    4    4.7 

1. 1   9.5  0.74 

23  1040 

4  48  34.60 

20  43  32.3 

9.6 

0.75 

8  1352 

5 

3  27.58 

21 

I    340.9 

I.I   95 

0.74 

24 

1036 

4  48  15.35 

2043    8.3 

9.6 

0.75 

9  1348 

5 

3  10.96;  2] 

I    3  16.8 

I.I 

9.5 

0.74 

25 

1032 

4  47  56.31 

20  42  44.8 

T     f 

9.6 

0.75 

10  1344 

5 

254.05+21 

I    252.4 

II.  9.5 

0.74 

26 

10  28 

4  47  37  49 

+2042  21.7 

9.6 

0.75 

"  1339 

5 

2  36.85'  21 

[    227.7 

II;  9-5 

0.74 

27  10  23 

4  47  18.90 

2041  59.1 

9-5 

0.75 

12  13  35 

5 

2  19.371    21 

[    2    2.7 

II   9-5 

0.74 

28  10  19 

4  47    0.55 

20  41  37.0 

9-5 

0.74 

13  13  31 

5 

2      1.62      21 

I    137.4 

-.1J9.5 

0.75 

29  10  15 

4  46  42.45 

20  41  15.4 

9-5 

0.74 

14  1327 

5 

I  43.60     21 

[    I  11.8 

I.I '95  0.75 

30 

10  II 

4  46  24.62 

20  40  54.4 

9-5 

0.74 

15  13  22 

5 

1  25.34  +2] 

I    046.0 

III  9.5 

0.75 

31 

10    6 

446    7.06 

+20  40  33.9 

95 

0.74 

16  13  18I5 

I     6.84 

+21 

I    019.9 

I.I 

9.5 

0.75 

32 

10    2 

4  45  49.78 

+2040  14.1 

9-5 

0.74 

Stellar  magnitude  at  opposition,  in  December.  1913,  -o.a. 
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ECLIPSES,  1913. 


In  the  year  191 3  there  will  be  five  eclipses,  three  of  the  Sun  and  two  of  the 
Moon. 

I. — A  Total  Eclipse  of  the  Moon,  191 3,  March  21-22,  partly  visible  at  Wash« 
ington,  the  Moon  setting  eclipsed;  the  beginning  visible  generally  in  North  America, 
western  South  America,  throughout  the  Pacific  Ocean,  Australia,  and  the  eastern 
border  of  Asia;  the  ending  visible  generally  in  western  North  America,  the  Pacific 
Ocean,  Australia,  central  and  eastern  Asia. 

ELEMENTS  OF  THE  ECLIPSE, 

d      h      m        s 

Greenwich  mean  time  of  ^  in  right  ascension,  March  21  23  47  57.7 


Hourly  motion 
Hourly  motion 


h       m        s 

Sun's  right  ascension       o    4  37.49 
Moon's  right  ascension  12     4  37.49 

O  f  tt 

Sun's  declination  o  30    5.7  N.  Hourly  motion 

Moon's  declination  o  18  26.1    S.  Hourly  motion 

Sun's  equa.  hor.  parallax  8.8        Sun's  true  semidiameter 

Moon's  equa.  hor.  parallax  60  58.9        Moon's  true  semidiameter 


Moon  enters  penumbra 
Moon  enters  shadow 
Total  eclipse  begins 
Middle  of  the  eclipse 
Total  eclipse  ends 
Moon  leaves  shadow 
Moon  leaves  penumbra 


CIRCUMSTANCES  OF  THE  ECLIPSE, 

d     h 
21 

22 


s 

9.10 

] 

[32.19 

/ 

// 

0 

59-2  N.  i 

18 

7-3  S.\ 

16 

2.8 

16 

362 

March  21 
21 


21 

21 
22 
22 
22 


23 

23 
o 

I 

2 


Greenwich  Mean  Time. 


Contacts  of  Shadow 
with  Moon's  limb. 


First 
Last 


Angles  of  position 
from  the  north  point. 


128  to   E. 
70  to  W. 


m 

16.3 

12.6 

10.9 

57.6 

44.4 
42.6 

38.9 


The  Moon  being  in  the  irnitli 
in  longitude  , 

from  Greenwich.  and  in  Istitiub 


152  II  w. 
157    6    E. 


o  10  N. 

o  53  S. 


Magnitude  of  the  eclipse=  1.575  (Moon's  diameter«=  i.o). 


II. — A  Partial  Eclipse  of  the  Sun,  1913,  April  6,  invisible  at  Washington. 

ELEMENTS  OF  THE  ECLIPSE. 

d      h     m         s 

Greenwich  mean  time  of  6  in  right  ascension,  April  6     6  54  57.9 

h       m        s  SI 

Sun  and  Moon's  R.  A.      i     018.70  Hourly  motion  9.14  and  109.32 

O  f  tf  t  I' 

Sun's  declination              6  26  20.3  N.            Hourly  motion               o  56.7  N. 

Moon's  declination           7  47  54.8  N.            Hourly  motion              14  14.0  N. 

Sun's  equa.  hor.  parallax  8.8  Sun's  true  semidiameter      15  58.5 

Moon's  equa.  hor.  parallax  54  51.4  Moon's  true  semidiameter  14  56.2 

CIRCUMSTANCES  OF  THE  ECLIPSE. 


Greenwich  Mean 

Time. 
J       1.        

Longitude  from 
Greenwich. 

0                         0 

Latitude 

Eclipse  begins 
Greatest  eclipse 
Eclipse  ends 

d       h        m 

April     6     3  53.9 

6     5  32.9 
6     7  II. 2 

151  24.1  w. 

175  32.3   E. 
37  49.1    E. 

28  59.0  N. 
61  20.5  N. 
82    9.3  N. 

Magnitude  of  greatest  eclipse  =  0.424  (Sun's  diameter*- 1.0). 
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III. — A  Partial  Eclipse  of  the  Sun,  1913,  August  31,  invisible  at  Washington. 

ELEMENTS  OF  THE  ECLIPSE, 

d       h     m        8 

Greenwich  mean  time  of  6  in  right  ascension,  August    31     7  34  56.7 

h     m         s  s  s 

Sun  and  Moon's  R.  A.  10  37  45.36  Hourly  motion       9.09  and  137.98 


// 


tf 


Sun's  declination  8  39  48.0  N. 

Moon's  declination       10  19  39.3  N, 
Sun's  equa.  bor.  parallax         8.7 
Moon's  equa.bpr.  parallax  6 1  17.3 


Hourly  motion 
Hourly  motion 
Sun's  true  semidiameter 
Moon's  true  semidiameter 


o  54.1   S. 
17  14.2  S. 

16  41.2 


CIRCUMSTANCES  OF  THE  ECLIPSE. 


Krlipse  begins 
Greatest  eclipse 
Eclipse  ends 


Greenwich  Mean 
Time. 

d       h 


m 


August  31  8  2.5 
31  8  52.0 
31     9  42.0 


Longitude  from 
Greenwich. 

13  1 6.0  E. 
26  36.2  W. 
47    50  W. 


Latitude. 

o  / 


77  36.3  N. 
61  36.5  N. 

43  44.5  N. 


Magnitude  of  greatest  ecUpse  =  0.151  (Sun's  diameter «i.o) 


IV, — A  Total  Eclipse  of  the  Moon,  1913,  September  14-15,  the  moon  setting 
at  Wasbil^on  as  the  eclipse  begins;  the  beginning  visible  generally  in  North 
Anieri|:a  excepting  the  extreme  northern  portions,  the  Pacific  Ocean,  Australia, 
and  eastern  A^sia;  the  ending  visible  generally  in  Alaska,  the  Pacific  Ocean  except- 
ing the  eastern  portions,  Australia,  and  Asia, 


ELEMENTS  OF  THE  ECLIPSE. 

d 
Greenwich  mean  time  of  S  in  right  ascension,  September  15 


h     m        t 

o  34    9.4 


m 


Sun's  right  ascension     ii  3047.50 
Moon's  right  ascension  23  30  47.50 


Hourly  motion 
Hourly  motion 


8*97 
104.22 


// 


tf 


Sun's  decUnation  3    9  22.0  N.  Hourly  motion 

Moon's  declination  3  22  23.2    S.  Hourly  motion 

Sun's  equa.  hor.  parallax  8.8  Sun's  true  semidiameter 

Moon's  equa.  hor.  parallax  53  58.2  Moon's  true  semidiameter 

CIRCUMSTANCES  OF  THE  ECLIPSE. 

d       h        m 

September 


o  57.7   S. 

14  8.8  N. 

15  54-6 
14  41.7 


Moon  enters  penumbra 
Moon  enters  shadow 
Total  eclipse  begins 
Middle  of  the  eclipse 
Total  eclipse  ends 
Moon  leaves  shadow 
Moon  leaves  penumbra 


14  21  39.9 

14  22  52.5 

15  o     i.o 

0  48.1 

1  35.2 

2  43.6 

3  56.3 


15 
15 
15 
15 


Greenwich  Mean  Time. 


Contacts  of  Shadow 
with  Moon's  limb. 


First 
Last 


Angles  of  position 
from  the  north  point. 


49  to    E. 
107  to  W. 


The  Moon  being  in  the  zenith 
in  longitude 
from  Greenwich.  and  in  latitude. 


164  58  w. 
138  46   E. 


3  46  S. 
2  52  S. 


1913 


Magnitude  of  the  eclipse  =  1.435  (Moon's  diameter  =  i.o). 

-36  l^p^  »3l 
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V. — A  Partial  Eclipse  of  the  Sun,  1913,  September  29,  invisible  at  Washington,  f 

ELEMENTS  OF  THE  ECLIPSE. 

d      h     m     s 

Greenwich  mean  time  of  6  in  right  ascension,  September  29  17  48  lAt 


h      m         s 

Sun  and  Moon's  R.  A .   12  23  43.00 


Hourly  motions    9.04  and  134.16 


// 


// 


Sun's  declination  2  33  57.9  S.  Hourly  motion  o  584  SL 

Moon's  declination  3  50  48.1   S.  Hourly  motion  18     9.0  S. 

Sun's  equa.  hor.  parallax  8.8        Sun's  true  semidiameter  15  58.5       j| 

Moon's  equa.  hor.  parallax  61   17.6        Moon's  true  semidiameter  16  41.3        j 

CIRCUMSTANCES  OF  THE  ECLIPSE. 


Greenwich  Mean 

Longitude  from 

1 

Time. 

Greenwich. 

latitude. 

d       h        m 

0         / 

0         / 

, 

29  14  55-6 

42  54.0  E. 

17      5-2 

& 

29  16  45.6 

II  31.2    E. 

61    12.6 

s. 

29  18  35.2 

178  12.4   E. 

74  41.3 

&: 

Eclipse  begins      September 
Greatest  eclipse 
Eclipse  ends 

Magnitude  of  greatest  eclipse  =  0.825  (Sun's  diameter  =  i.o). 

The  regions  within  which  the  eclipses  of  the  Sun  are  visible  are  laid  down 
the  accompanying  charts,  from  which,  by  means  of  the  dotted  lines,  the  Greenwk 
mean  times  of  beginning  and  ending  at  any  place  may  be  found  with  an  tu 


tainty  which  will  vary  from  three  or  four  minutes  for  a  high  Sun  to  fifteen 
twenty  minutes  when  the  Sun  is  near  the  horizon. 

(RphisJ 


t 


PARTIAL  ECLIPSE  < 


Note-!'  77?&  /?oars  of  Am^jhfT^hff  c^ncf  i 


I-HE  SUN  APR. 6. 1913. 


'  exprvssee^  /^  Gnffsnv^/cA  Mean  Turte 
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IN  ELEMENTS  OF  THE  PARTIAL  ECLIPSE  OF  THE  SUN,  1913, 

APRIL  6. 


Coordinates  of  Center 

« 

Radius  of 

of  Shadow  on 
Fundamental  Plane. 

Direction  of  Axis  of  Shadow. 

A  CIIUIIILIAK  VU 

Fundamental 
Plane. 

s 

y 

Log  sin  d 

Log  cosd 

fi 

/ 

-1.39776 

+0.74291 

+9.04638 

+9.99729 

0            / 
56    51.6 

+0.56517 

-1.32222 

+0.78338 

+9.04655 

+9.99729 

59  21.6 

+0.56516 

1.24668 

0.82386 

9.04672 

9.99729 

6] 

t    51.7 

0.56515 

I.I7II3 

0.86433 

9.04690 

9.99729 

64  21.7 

0.56514 

I  09558 

0.90479 

9.04707 

9.99729 

66  51.8 

0.56513 

1 .02003 

0.94526 

9.04724 

9.99728 

69  21.8 

0.56512 

0.94447 

0.98571 

9.04741 

9.99728 

71 

t    51.8 

0.5651 1 

-0.86891 

+I.02617 

+9.04758 

+9.99728 

74  21.9 

+0.56510 

0.79334 

1.06662 

9.04775 

9.99728 

76  51.9 

0.56508 

0.71777 

1. 10706 

9.04792 

9  99728 

79  22.0 

0.56507 

0.64220 

1.14751 

9.04809 

9.99727 

81 

t    52.0 

0.56506 

0.56663 

1. 18794 

9.04826 

9.99727 

84  22.0  1 

0.56504 

0.49105 

1.22838 

9.04843 

9.99727 

8e 

)    52.1 

0.56503 

-0.41547 

+1. 26881 

+9.04860 

+9.99727 

89  22.1 

+0.56501 

0.33988 

1.30924 

9.04877 

9.99726 

91 

52.2 

0.56500 

0.26430 

1.34966 

9.04894 

9.99726 

9A 

.    22.2 

0.56498 

O.I  887 1 

1.39007 

9.0491 1 

9.99726 

9t 

)    52.2 

0.56496 

O.II312 

1 .43048 

9.04928 

9.99726 

9S 

)   22.3 

0.56495 

-0.03753 

1.47089 

904945 

9.99726 

lOl 

52.3 

0.56493 

+0.03806 

+I.51129 

+9.04962 

+9.99725 

104  22.4 

+0.56491 

O.I  1 366 

1.55169 

9.04979 

9.99725 

loe 

>    52.4 

0.56489 

+0.18926 

+1.59208 

+9.04995 

+9.99725 

109  22.4 

+0.56487 

1 

Log  Tangent  of  Angle 

of  Cone. 

Log  x'  for  I  M 

inute.     i    Log  y'  for  i  Minute. 

Log  fi'  for  I  Mil 

lute. 

7.6074 

Penumbra. 

+7. 878c 

) 

+' 

+  I.I762 

+7.66942 

7.8782 

1 

7.6072 

1. 1 762 

7.66941 

7.8783 

7.6069 

1. 1 762 

7.66941 

7.8784 

» 

7.6067 

1. 1762 

7.66940 

7.8785 

7.6064 

1. 1762 

7.66940 

+7.8785 

► 

+: 

7.6061 

+I.I762 

+7. 

66939 
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BESSELIAN  ELEMENTS  OF  THE  PARTIAL  ECLIPSE  OF  THE  SUN,  1913, 

AUGUST  31. 


Coordinates  of  Center 

Radrasof 

^A                               t      # 

Direction  of  Axis  off  Sludow.                   1 

PcMmfaBa  OS 

Qnmumkh 
IfMua 

Fundamental  Plane. 

B&j!! 

Time. 

X 

y 

Lof  sin^ 

Log  cos  </ 

/> 

/ 

b      m 

0         / 

8    0 

+0.21650 

+I.53137 

+9. 1 774 1 

+9.99503 

119   55.9 

+0.53205 

10 

0.30290 

1. 4768 1 

9.17729 

9.99503 

122    26.0 

0.53205 

30 

0.38930 

1.43224 

9.17717 

999503 

124   56.0 

0.53205 

30 

0.47570 

1.38766 

9.17705 

9.99504 

127    26.0 

0.53205 

40 

0.56210 

1.34308 

9.17693 

9.99504 

129   56.1 

0.53204 

50 

0.64850 

1.29849 

9. 1 768 1 

9.99504 

132    26.1 

0.53204 

9    0 

+0.73489 

+1.25389 

+9.17669 

+9.99504 

134   56.2 

+0.53204 

10 

0.82128 

1.20928 

9.17657 

9.99505 

137    26.2 

0.53203 

20 

0.90766 

1. 16467 

9.17645 

9.99505 

139    56.3 

0.53203 

30 

0.99404 

1. 12005 

9.17633 

9.99505 

142    26.3 

0.53202 

40 

1.08042 

1.07543 

9.17621 

9.99506 

144    56.4 

0.53201 

50 

+  1.16679 

+1.03079 

+9.17609 

+9.99506 

147    26.4 

+0.53200 

Log  Taagent  of  Angle 

Greennnch 

of  Cone. 

Mean 

Log  s'  for  I  M 

inute. 

Log  y'  for  i  Minute. 

Log  |i'  for  z  Minute. 

Time. 

Pcmmbta. 

h     m 

8     0 

+7.936" 

-7.6489 

+  1.1762 

+7.66586 

9     0 

7.936^ 

^ 

7.6493 

1.1762 

7.66586 

10    0 

+7.936;] 

\ 

— 

7.6497 

+  1.1762 

+7.66586 

(Bph  ij] 
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Nofie-h  7h^  houra  of  h^^'nnkT^  ^th^ 
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lESSELIAN  ELEMENTS  OF  THE  PARTIAL  ECLIPSE  OF  THE  SUN,  1913, 


« 

SI 

SPTEMBEK 

.    29. 

Gimiwich 
Mean 

Coordinates  of  Center 

of  Shadow  on 
Fundamental  Plane. 

Direction  of  Axis  of  Shadow. 

Radius  of 

Penumbra  on 

Fundamental 

Plane. 

rime. 

X 

y 

Log  sin  d 

Log  cos  </ 

ft 

/ 

b     m 

H  50 

-I. 51422 

-0.4221 1 

-8.64261 

+9.99958 

f 
22i^ 

^    55.7 

+0.53401 

»5    0 

-I.42919 

-0.46901 

-8.64305 

+9.99958 

227 

'    25.8 

•H>.53402 

10 

I. 34416 

0.5 1 591 

8.64350 

9.99958 

229 

>   55.8 

0.53403 

20 

I.259I3 

0.56280 

8.64394 

9.99958 

232 

''    25.9 

0.53404 

30 

1. 17409 

0.60969 

8.64439 

9.99958 

23^ 

^  55.9 

0.53405 

40 

1.08904 

0.65658 

8.64483 

9.99958 

237 

'  26.0 

0.53406 

50 

1.00399 

0.70346 

• 

8.64528 

9.99958 

239 

}  56.0 

0.53407 

16    0 

—0.91894 

-0.75034 

-8.64572 

+9.99957 

242 

26.1 

+0.53408 

10 

0.83389 

0.79722 

8.64616 

9.99957 

24^ 

[  56.1 

0.53409 

20 

0.74883 

0.84409 

8.64661 

9.99957 

247 

'  26.2 

0.53410 

30 

0.66378 

0.89096 

8.64705 

999957 

24s 

}  56.2 

0.53410 

40 

0.57871 

0.93783 

8.64749 

9.99957 

252 

*•  26.3 

0.5341 1 

50 

0.49365 

0.98469 

8.64793 

9.99957 

25^ 

^  56.3 

0.53411 

17    0 

-0.40858 

-1.03155 

-8.64837 

+9.99957 

257 

'  26.4 

+0.53412 

10 

0.32352 

1.07840 

8.64881 

9.99957 

25s 

>  56.4 

0.53412 

20 

0.23845 

1. 12525 

8.64925 

9.99957 

262 

i  26.4 

0.53413 

30 

0.15338 

1. 17209 

8.64969 

9.99957 

264    56.5    1 

0.53413 

40 

-0.06831 

1. 21893 

8.65013 

9.99957 

267 

'  26.5 

0.53413 

50 

+0.01676 

1.26577 

8.65057 

9.99957 

269    56.6 

0.53413 

18     0 

+O.IOI83 

-1. 31260 

-8.65IOI 

+9.99956 

272 

1  26.6 

+0.53413 

10 

0.18690 

1.35943 

8.65145 

9.99956 

274 

[  56.7 

0.53413 

20 

0.27197 

1.40625 

8.65188 

999956 

277 

'  26.7 

0.53413 

30 

0.35704 

145307 

8.65232 

9.99956 

279    56.8 

0.53413 

40 

+0.442 1 1 

-1.49988 

-8.65276 

+9.99956 

282 

J  26.8 

+0.53412 

i 

Log  Tangent  of  Angle 

ifeenwich 

of  Cone. 

Mean 

Log  X'  for  I  M 

inute. 

Logy' 

for  I  Minute. 

Log  ft'  for  I  Mi 

nute. 

Time. 

Penumbra. 

h     m 

• 

14      0 

+7.929/! 

— 

7.6713 

+I.1762 

+7.66926 

J5     0 

7.929^ 

7.6712 

1. 1762 

7.66927 

16    0 

7.9295 

7.6710 

1. 1762 

7.66927 

17    0 

7.929^ 

7.6708 

1.1762 

7.66928 

18    0 

7.929^ 

7.6705 

1. 1762 

7.66928 

19    0 

+7.929^ 

— 

7.6702 

+  I.I762 

+7. 

66929 
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566       STARS  OCCULTED  BY  THE  MOON,  1913. 


MEAN  PLACES  FOR  1913.0.     (January  0^.248,  Washington.) 


Name  of  Star. 


Magni- 
tude. 


80  B.  Pisciura 

98  B.  Piscium 

44  Piscium 

60  Piscium 

62  Piscium 

147  B.  Piscium 

o  Piscium 

171  B.  Piscium 

e  Piscium 

jr  Piscium 

20  H.*  Arietis 

19  Arietis 

26  Arietis 

27  Arietis 
/i  Arietis 


40 

47 
e 

c 

r 

66 

7 
II 

16 
17 

18 

20 
21 
22 

23 

V 
104  B. 

27 
28 


14 

H 

36 

p 

0 

X 

5 

B 

17 

B 

38 

B 

47 

B 

354 

B 

73 

B 

22 

P 

107 

B 

116 

B 

406 

B 

136 

154 

B 

415 

B 

Arietis 
Arietis 
Arietis  (mean) 
Arietis 
Arietis 

Arietis 

Tauri 

Tauri 

Tauri 

Tauri 

Tauri 
Tauri 
Tauri 
Tauri 
Tauri 

Tauri 
Tauri 
Tauri 
Tauri 
Tauri 

Tauri 
Tauri 
Tauri 
Tauri 
Tauri 

Aurigae 
Aurigae 
Aurigae 
Aurieae 
Tauri 

Aurigae 

Aurieae 

Taun 

Aurigae 

Aurigae 

Tauri 
Tauri 
Aurigae 
Taun 


6.3 

6.3 
6.0 

6.2 

6.1 

5.9 
4.6 

6.3 
4-4 
5.6 

6.4 

5.8 
6.2 

6.4 

5.7 

6.0 
5.8 
4.6 
5.0 
5-2 

6.1 

5-9 
6.1 

5-4 
3-8 

5.6 
4.3 
41 
5.8 
6.5 

4-3 
3.0 

5-5 
3-7 
52 

5-3 
5.6 
5.6 
50 

5-3 

5-7 
6.0 

6.5 
6.0 

6.4 

5.8 
6.4 
1.8 

6.5 
5.9 

5.6 
4.6 

6.4 
6.1 


Right  Ascension. 


h   m   s 

o  o  36.204 

o  13  19-533 
o  20  56.538 

o  42  53-577 
o  43  46.490 

o  43  48.993 
o  44  10.031 
o  55  18.971 

0  58  25.585 

1  32  29.044 

2  4  36.174 
2  8  18.423 

2  25  45-474 
2  26  4.705 
2  37  27.466 

2  43  39.248 
2  53  6.248 

2  54  14.034 

3  9  53-856 
3  16  12.091 

3  23  21  265 
3  29  17.310 

3  35  34-355 
3  39  37.716 
3  39  42-370 

3  39  58.056 

3  40  1.534 

3  40  38.815 

3  40  43.286 

3  40  51-730 

3  41  9.571 
3  42  18.596 

3  43  11.596 
3  43  59  164 
3  44  0.447 

3  45  4936 

3  59  9.307 

4  5  31.781 
4  15  0.019 
4  17  17.163 

4  35  52.941 
4  47  20.931 

4  59  11-449 

5  4  17102 
5  15  31.438 

5  15  40-574 

5  17  52.199 

5  20  47-470 

5  30  27.878 

5  33  46.348 

5  45  29.087 
5  47  51.568 
5  51  2.174 
5  55  32.512 

lEph  13] 


Annual 
Proi>er  Motion. 


+0.0037 
-Ho. 0051 

—0.0014 
+0.0010 
+0.0070 

+0.0483 
+0.00SS 
+0.0008 
— O.OOS4 
—0.0049 

+0.0112 

+0.0071 
+0.0050 
+o.ooa9 
+0.0023. 

+0.0030 
+0.0160 
—0.0009 
—0.0019 
+0.0023 

+0.0006 
+0.0013 
+0.0014 
+0.0009 
+0.00x6 

+0.0004 
+0.0010 
+0.00x6 
+0.0012 
+0.0006 

I 
+0.0016 

+0.00x6 
+0.0008 
+0.0013 
+0.0009 

+0.0033 
+0.000X 
—0.0024 
—0.0019 
+0.0028 

+0.0036 
+0.0033 

— O.OOOI 

•  •       •       • 

—0.0027 

+0.0004 
+0.0017 

+  0.002S 

—0.0013 
+0.0012 

—0.0013 
+0.0013 

•  •         •         • 

+  0.0018 


Declination. 


Amnuil 
Proper  Motioi. 


e       /  ff 

-  o  59    9.74 

-f    I    12    18.47 
I    27    28.44 

6  15  58.97 

6  49  30.47 

-f  4  50     1.06 

7  6  42.47 

6  o  50.88 

7  25   19.06 
II  41  48.48 

-f  16  49  O.II 
14  52  21.24 
19  28  10.97 
17  19  10.34 

19  38  29.06 

+  17  55  1919 

20  19  13.90 

20  59  3463 
20  43  21.42 
20  50     2.59 

-f-22    30    17.24 

24  10   24.00 

25  2    56.08 

24    o  59.30 

23    50   25.84 

+24  34  1.57 
24  II  42.67 

24  5  47.89 
24  17     1. 17 

24  15  25.93 

+23  40  40.76 
23  50  12.62 
23  9  16.73 
23  47  17.28 

23  52  17.91 

+25  19  3.84 
23  52     1.59 

26  15   16.88 

27  8  36.18 

25  25  29.11 

+28  26  49.66 

27  45  983 
27  34  31.05 

27  55  17.55 

27  52  11.83 

+29  28  56.80 

28  51   16.92 

28  32  5.62 
27  36  22.57 

29  9  57.37 

+27  56  3400 

27  35  33.15 

28  55  45.63 
+27  34     7.20 


—0.051 
+0.011 
-0.023 

— Oioos 
+0.008 

—1. 131 
-0044 

—0  00$ 

+o.oa6 
+0.034 

-0.179 

-o.o«r 

-o.oaa 

-0.089 

-0.038 

-0.019 

-o.oto 
-o.oS) 

-o.«3S 

-O.033 

-.9.008 
-0.049 
-0-050 

-0-038 
'0.«34 
-0.044 

—0-046 
-0.039 

-0.050 
-0.050 
-0-«45 
-0.048 

-0.04< 

-0.04a 

-0.0*9 

-0.047 
-O.0J7 
-0.075 

.   .   • 

-0.015 

-0.01 « 
-0.03  « 
-0.177 
-0.076 
-o.oio 

+0.011 

-o.oao 

.   .  • 
-o.ooi 
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MEAN  PLACES  FOR  1913.0.     (January  o<'.248,  Washington.) 


Name  of  Star. 

Magni- 
tuoe. 

Right  Ascension. 

Annual 
Proper  Motion. 

Declination. 

Annual 
Proi>er  Motion. 

h     m       s 

9 

0     /        // 

tt 

183   B. 

Aurigse 

6.3 

6     0  49.197 

•   •  •  ■ 

+29  31    12.75 

•      •      • 

K 

Aurigae 

4.4 

6     9  50.125 

—0.0044 

29  31   51.90 

—0.263 

211    B. 

Aurigs 

6.3 

6  15  38.710 

•      •      •      • 

29  34  52.49 

.  •  • 

49 

Aurigse 

5.1 

6  29  43.354 

— O.OOOI 

28     5  27.44 

— o.oa7 

53 

Aurigae 

5.6 

6  32  52.019 

—0.00x9 

29     3  35.26 

— o.oaa 

54 

Aurigae 

5.8 

6  34     3971 

— o.ooia 

-I-28  20  26.83 

-0.035 

28 

Geminorum 

5.5 

6  39  14.766 

—O.OOOI 

29     3  35.40 

— o.oa6 

47 

Geminorum 

5.6 

7     5  59.431 

—  O.OOII 

27     0     1.08 

—0.051 

53 

Geminorum 

5.9 

7  10  31.268 

—0.0008 

28     2  58.68 

—0.002 

134  B. 

Geminorum 

6.5 

7  "  40.155 

+0.0058 

26  50  49-34 

-0.134 

59 

Geminorum 

5-7 

7  19     8.755 

+0.0010 

-f-27  48  25.05 

+0.019 

X 

Geminorum 

3.9 

7  20  19.517 

—0.0086 

27  58  18.72 

—0.088 

6» 

Geminorum 

5.0 

7  23  55.346 

—0.003  a 

28  17  53.83 

—0.063 

fc» 

Geminorum 

5.0 

7  24  24.198 

—0.0019 

28     5  47.05 

—0.030 

V 

Geminorum 

4.3 

7  30  33.838 

—0.0016 

27     5  23.75 

—0.109 

c 

Geminorum 

5.5 

7  38  48.611 

—0.0017 

+25  59  30.50 

—0.028 

K 

Geminorum 

3.7 

7  39  11.869 

—0.0014 

24  36  26.61 

—0.060 

4> 

Geminorum 

5.0 

7  48  10.529 

—0.0020 

26  59  30.75 

—0.027 

00 

Cancri 

5.9 

7  55  40.139 

+0.0003 

25  37  54.27 

—0.004 

5  B. 

Cancri 

6.4 

7  55  49.251 

—0.0003 

23  49  22.38 

-0.047 

4 

Cancri 

6.2 

7  56  29.082 

—o.ooia 

+25   19  46.94 

+0.007 

^ 

Cancri 

5.9 

8     5   12.915 

— o.ooss 

25  46  19.80 

-0.351 

'r- 

Cancri 

6.4 

8     8  32.572 

—0.0017 

23  24    0.66 

—0.022 

Cancri 

5.9 

8  15  21.931 

—  O.OOII 

24  17  49.17 

—0.028 

28 

Cancri 

6.1 

8  23  27.434 

—0.0024 

24  26     3.20 

—0.07a 

v» 

C^incri 

5.7 

8  26  22.034 

-0.0056 

-1-24  22  30.33 

—0.069 

v^ 

Cancri 

6.4 

8  27  51-702 

—0.0047 

24  22  52.80 

—0.068 

r 

Cancri 

4.7 

8  38  15.247 

—0.0071 

21  46  55.44 

-0.043 

90  H. 

^  Cancri 

6.1 

9     8  39299 

—0.0007 

21  38  31.89 

—0.013 

8 

Leonis 

5-9 

9  32   14.734 

—0.0006 

16  49  41.29 

—0.015 

107  B. 

Leonis 

6.3 

10     0  57.911 

—0.0023 

-I-16  10  53.30 

+0.017 

34 

Leonis 

6.4 

10     6  57.661 

+0.0037 

13  47     6.24 

—0.036 

37 

Leonis 

5-5 

10  12     0.664 

—0.0013 

14    9  4531 

—0.014 

45 

Leonis 

5.8 

xo  23     3.380 

+0.001 1 

10  12  22.66 

—0.003     . 

P 

Leonis 

3.8 

lo  28  13.9*3 

—0.0004 

9  45   16.80 

—0.003 

I 

Leonis 

5-3 

10  44  41.160 

+0.0001 

-|-ii     0  20.70 

-0.033 

56 

Leonis 

6.x 

10  51  30.512 

—0.0013 

6  38  59.88 

—0.008 

c 

Leonis 

5.1 

10  56  14.289 

—0.0035 

6  34    8.95 

— o.oa5 

X 

Leonis 

4.7 

IX     0  31.820 

-0.0234 

7  48  24.05 

—0.040 

308  B. 

Leonis 

5.8 

II     9  30.653 

+0.0032 

8  32  12.82 

— o.ia5 

6 

Leonis 

4.1 

II   16  39.080 

—0.0062 

-|-  6  30  22.90 

—0.013 

80 

Leonis 

6.4 

II  21  21.848 

—0.0051 

4  20  21.14 

—0.050 

83 

Leonis 

6.3 

II  22  2^.079 

—0.049a 

3  29  15. II 

+0.187 

r 

Leonis 

5-2 

II  23  27.813 

+0.0008 

3  20     7.91 

—0.016 

89 

Leonis 

5.7 

II  29  54.838 

— 0.0121 

3  32  36.62 

—0.104 

2  ^• 

Virginis 

6.2 

II  44  35090 

—0.0148 

+  09  53.53 

+0.007 

/^ 

Virginis 

3.8 

II  46     9.810 

+0.0494 

2  15   18.30 

-0.375 

27  B. 

Virginis 

6.5 

II  54  36.394 

—0.0033 

+   I     0  52.25 

+0.033 

31  B. 

Virginis 

6.4 

II  56  34.536 

—0.0006 

-   I   16  54.99 

-0.075 

13 

Virginis 

5-9 

12   14  12.665 

+0.0019 

0  18  13.14 

—0.021 

162  B. 

Virginis 

6.2 

12  23  23.694 

—0.0062 

—  48     2.24 

—0.003 

200  B. 

Virginis 

>                 • 

6.3 

12  27   10.290 

—0.002a 

4  34  21.77 

+0.035 

/ 

Virginis 

»                 • 

6.0 

12  32   18.420 

—0.0021 

5  21     9.06 

—0.027 

319  B. 

Virginis 

1 

6.3 

12  43     3.564 

—0.0003 

-  5  49  32.70 

-0.053 

[Eph  13] 
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Name  of  Star. 


C.  D.— 28 

48  G.  Sagittarii 

6a  B.  Sagittarii 

S         Sagittarii 

58  G.  Sagittarii 

<p  Sagittarii 

r  Sagittarii 

183  B.  Sagittarii 

201  B.  Sagittarii 

234  B.  Sagittarii 

348  B.. Sagittarii 

k  '  Se^ttarii 

308  B.  Sagittarii 

00  Sagittarii 

A  Sagittarii 


14268 


36  B. 
56  B. 

20 
»7 

X 
27 

30 
31 


Capricorni 
Capricomi 
Capricorni 
Capricomi 
Capricomi 

Capricomi 
Capricomi 
Capricomi 
Capricomi 
Capricomi 


128  B.  Capricomi 

X  Capricomi 

45  Capricomi 

d  Capricomi 

152  B.  Capricomi 


t 

39 
42 

45 

50 

183 
6 

58 

213 

70 

A 

78 

81 

82 

h 

X 
96 

316 

3»7 


B. 


B. 


B. 
B. 


337  B. 
342  B. 

20 

60  B. 


Aquarii 
Aquarii 
Aquarii 
Aquarii 
Aquarii 

Aquarii 
Aquarii 
Aquarii 
Aquarii 
Aquarii 

Aquarii 
Aquarii 
Aquarii 
Aquarii 
Aquarii 

Aquarii 
Aquarii 
Aquarii 
Aquarii 
Aquarii 

Aquarii 
Aquarii 
Piscium 
Piscium 


Magni- 
tude. 


6.4 
63 
6.0 

2.8 

6.1 

33 

35 
6.2 

59 
5-9 

57 

4-7 

6.3 
4.8 

4-9 

62 

6.3 

5.8 
62 

4.8 

5-3 
6.1 

5-3 
5-4 
6.3 

6.5 
3.8 
5.8 
30 
6.5 

4.4 
6.2 

5-5 
6.1 

5.9 

6.2 

4.9 
6.4 
6.5 
6.1 

3-8 
6.3 
64 
6.4 

5-4 

4.4 
5.3 
5.7 
6.5 
6.3 

6.4 
6.5 
56 
6.0 


Right  Ascension. 


h  m  s 
18  6  26.389 
18  XX  52946 
18  II  53.410 
18  15  25.460 
18  16  29.911 


18  40 


19 
19 
19 
19 


I 

2 

7 
19 


13-269 
30.582 

2.327 
52.213 

4.806 


19  24  29.395 
19  31  24.846 
19  49  5.288 

19  50  30.7 «9 

19  53  39-238 

20  24  25.174 
20  35  1.300 
20  41  7.492 
20  54  39.661 

20  59  27.354 

21  3  34  769 
21  4  34.696 
21  10  40.89X 
21  13  4.703 
21  13  23.730 

21  25  6.733 

21  35  16368 

21  39  16.089 

21  42  14.441 

21  45  25.919 

22  I  44-392 
22  7  44  369 
22  12  8.672 
22  14  20.690 
22  19  47.561 

22  25  22.533 

22  26  2.682 

22  27  4.671 

22  38  29.989 

22  43  55.668 

22  48  4.589 
22  50  2.330 
22  56  52.399 

22  58     1.660 

23  o  37.622 

23  9  49021 
23  12  20.410 
23  H  53.328 

23  15  45-234 
23  16  11.833 

23  25  2.236 
23  27  1.926 
23  43  28.220 

23  50  19.441 

[Eph  13] 


Annual 
Proper  Motion. 


— o.ooot 
•f  0.0093 
+O.OOS3 
+0.0023 
+  0.0028 

+  0.0034 
—0.0046 
+0.0024 
—0.0015 
—0.0013 

+  0.0017 
+  0.0044 
—0.0094 

+O.OI4S 
+  0.0013 

+0  0003 
+  0  0376 
+0.0011 
+0  0012 
—0.0025 

+0.0013 
+0.0085 
0.0000 
+0.0015 
+  0.0031 

+0.0019 
+  0.0129 
—0.0013 
+0  0176 
—0.0004 

+0.0022 
+  0.0016 
+0.0010 
+0.0051 
+0.0034 

+  0.0129 
0.0000 
+  0.0050 
+0.0014 
+0.0035 

+0.0002 

—  0.0017 
—0.0015 

0.0000 
+0.0081 

+0.0015 

—  0.0015 
+0.0128 
+0.0191 
—0.0099 

+  O.OI2I 

+  0.0124 
+0.0064 
—0.0023 


Declination. 


0t 


28  55  15.25 

28  19  I.61 

28  40  55.11 

29  51  57.63 
28  28  13.04 

27   4  51.82 

27  47  54-44 

28  46  17.97 
26  3  12.68 


28 

27 
25 
24 


9 
4 
9 


4.43 

50.74 
35.26 

29.89 


26  31  51-59 
26  25  54.26 

22  40  50.39 

24  5  32.93 
21  49  51.05 

19  22  23.50 

20  II  59.18 

21  32  37.48 

20  54  22.66 

21  o  48.05 

18  21  0.79 

17  49  39-93 

19  31  40.00 
17  3  20.57 

15  8  55.07 

16  31  21.23 

17  15  504 

14  17  31.91 

H  37  21.57 

13  15  56.38 

13  44  27.12 

13  58  14.49 

13  21  39-74 
II  7  24.32 
II  21  5.82 
8  46  0.97 
II  o  54.48 

8  2  34.12 
7  40  2.25 

7  31  42.55 

7  2  29.00 

8  9  48.49 

6  31  5.56 
8  12  4.15 

5  35  59.29 

4  23  34.98 

6  22  59.58 

5  o  23.73 
4  33  46.00 
3  14  43-26 

•  o  22  28.52 


Annual 
Proper  Motion. 


—0.019 
—0.234 
+0.032 

—0.034 
+0.005 

—0.006 
—0.254 
—0.009 
—0.018 
+0.017 

—0.014 
—0.027 
-0.438 
+0  080 
+0.036 

—0.027 
+0.462 

—0.014 
—0.020 

—0.047 

-O.OS9 
—0.123 
0.000 
—0.002 
+0.006 

—  0027 

—  o  018 
— o  002 

—0.297 

— o  054 

—0.062 

—0.044 
+0  009 
—0.002 
+0.013 

—0.019 
—0.026 
—0.032 
+0  031 
+0.010 

+0.035 

—0.029 

— O.OOI 

-0.034 
+0.016 

-0.194 

—0.014 
—0.010 
— o.n8 
— o  065 

—0.218 
—0.172 
+0.002 
—0.013 
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OCCULTATIONS,  1913. 


ELEMENTS  FOR  THE  PREDICTION  OF  OCCULTATIONS. 

JANUARY. 


Th8  Star's 


At  Conjunction  in  R.  A. 


Limit- 
ns  Par- 
allels. 


Name. 


621    B. 
2:4  G. 

40  H. 

43  B. 

47  G. 

64  G. 
169  B. 
177  B. 

42 
A 

31  B. 

32  B. 

3 

40  B. 

48  B. 

50  B. 
24  G. 

65  B. 

41  G. 
85  B. 

6 

a 

22 

116  B. 
134  B. 

118  B. 
95  G. 

43 


V 
X 

27 
4> 
128  B. 


152  B. 
1 

39  ' 

42 

45 
50 
182  B. 

58 

70 
h 

X 

96 

317  B. 
337  B. 
342  B. 

20 

80  B. 


Virginis 

Virginis 

Virginis 

Librx 

Librae 

Librae 
Librae 
Librae 
Librae 
Scorpii 

Scorpii 
Scorpii 
Scorpii 
Scorpii 
Scorpii 

Scorpii 
Scorpii 
Scoipii 
Scorpii 
Scorpii 

Scorpii 
Scorpii 
Scorpii 
Scorpii 
Scorpii 

Ophiucfai 
Ophiucfai 
Ophiucfai 


Capricomi 
Capricomi 
Capricomi 
Capricomi 
Capricomi 

Capricomi 

Capricomi 

Capricomi 

Aquarii 

Aquarii 

Aquarii 
Aquarii 
Aquarii 
Aquarii 
Aquarii 

Aquarii 
Aquarii 
Aquarii 
Aquarii 
Aquarii 

Aquarii 
Aquarii 
Aquarii 
Pisdum 
Pisdum 


Mag. 


Red'ns  from 
i9i3«o« 


98  B.  Pisdum 


4.8 

5.3 
6.1 

5.3 
6.5 

3.8 
30 

6.5 

4-4 
6.2 

5.5 
6.1 

5-9 
6.2 

6.4 

6.1 

54 
4.4 

5-3 
5-7 

6.3 
6.4 

6.5 
5.6 

6.3 
6.3 


6.4 

6.5 

51 

5-7 
6.1 

5.8 
6.0 
6.2 

5.0 
4.6 

5.4!- 
5-3  I 
5-9 
5-4 
4.9 

6.4 
6.2 

5.5 
6.3 
6.0 

3.1 
1.2 

4.8 

6.2 

6.4 

6.2 
6.1 

5.4 


Aa 

s 
-0.71 

0.73 

0.76 

.03 


A< 


Apparent 
Declina- 
tion. 


Waahinffton 
Mean  Time. 


// 


.08 

.13 
.23 
.24 
.25 
.30 

.28 
.28 
.30 
.31 
.34 

.32 
•33 
.36 

.35 
.37 

•39 

.43 

.41 

44 
.46 

.49 
•52 
•55 


•14 
.12 

.12 

.10 

.04 

.01 
0.98 
0.96 
0.91 
0.88 

-0.86 
0.84 
0.82 
0.80 
0.80 

-0-73 
0.67 

0.64 

0.61 

0.63 

-0.62 

0.58 
0.58 
0.50 
0.44 

-0.39 


0.4-1433.2 
0.1  1555.2 
02  1553.5 
0.8  21  1.5 
i.o  21  41.6 

1.4-22  4.7 
2.2    2251.2 

2.2  22  52.0 
2.1    2332.2 

2.5  25    4.1 

2.7-2416.5 

2.8  2343.2 
2.5.  2459.2 
2.8,  2434.9 
2.8!  2537.5 

3.1-2429.3 
3-3   2413.8 

2.9  26   5.7 

3.6  24  1 2. 1 
3.5    2515.5 

3.8-2523.2 
4.0   2614.5 

4.3  2455.5 
4.0  26  21.0 
4.5    2717.7 

5.7-2623.9 
5.8  27394 
6.3   28    3.7 

NEW 


-1 1.9 
12.0 
1 1.9 
12.0 
11.7 


-2012.2 
21  32.8 

20  54.6 

21  1.0 

1931-9 


-1 1.2 -17    3.5 


1 1.0 

11. 1 
10.3 
10.3 


16  31.5 

17  15.3 
H  17-7 
14  37.5 


d    h    m 

0  21  55.8 

22  17.5 

1   058.9 

22  49-5 
8     3    0.4 

733.0 

17  13.3 

17  55-2 

18  19.4 
014.4 


Hour 
Angle. 

H 


h 

2 
2 

5 

2 

6 


8 


+11 

-  3 
2 

2 
3 


022.7 
024.1 

042.3 
2  26.8 

432.2 
448.1 
632.7 
637.5 
9  7.8 
936.6 

12  21.5 

15  55.2 

16  17.3 
1646.5 
22  20.4 

4    8    34 
10  24.0 

15    3-7 
MOON. 


8 


9 


10 


9.9-13  16.1 
9.9    1344.6 

9.9  1358.4 
9.6    13  21.8 

9.1    II  21.2 

8.6 -I  I    I.I 

7.4  8  9.9 
6.6  631.2 
7.1  8  12.2 
6.3  5  36.1 
6.4-  6  23.1 
5.7;     5    0.5 

5.5  4  33.9 
4.6|  3  14.8 
3-2>-  059.2 
2.I1+  I  12.3 

[Epb 


+ 
+ 


11 


12 


18 


18  24.2 
2027.5 

2057.4 
o    1.3 

721.9 

1236.9 

16 15.3 

17  55.9 
236.0 

5  49-8 

8  12.8 

924.6 

12  22.8 

15  26.5 
1622.7 

143.7 
II    6.8 

16  19.1 

17  45.1 

19  12. 1 

1956.8- 

059.3 
2    7.6 

II3I.9  + 
21  20.0 

4  35-2 


m 
38.7 

59-7 
36.0 

43.8 

46.4 

9.8 
29.7 

49 

25.8 

16.8 


+0.0601 
+1.4009 
+0.7269 
+1.2891 
+1.1625 

+0.6992 
-0.1966 
.2998 
+0.3464 
+1.0397 


2-0 


3 
3 
3 
5 
7 

7 
9 

9 

+11 

-II 

-  9 

-  5 

-  5 

-4 
+  o 

+  9 
-II 

-  7 


24.9 
26. 

438 
24.7 
25.6 


+0.1719 

3I-04242 
+0.8825 
+0.1893 
+1.0005 


41.0 
22.0 
26.6 
51.6 
40.6 

1.6 

354 
14.1 

45.9 
36 

58.0 

464 
16.9 


-  7 

-  5 
-4 

-  I 

+  5 

+10 

-10 

8 

o 

3 


-II 
-10 

-  I 

+  7 
-II 

-10 

-  8 

7 

2 

I 

7 
7 
o 


21.6 
22.1 
53-2 

549 
12.5 

18.2 

9-7 

32.1 

6.9 

1-5 

20.4 
30.2 

234 
38.0 

43.3 

37-5 
304 
25.6 

1.9 
37.2 


-0.2522I 
-0.7718. 
+1.2 1 14! 

-1.1537: 
-0.0851' 

-0.2985! 
+0.1920 
-1.2624 
+0.21181 
1.6366 


0+0 


-1. 1730 
+0.0210 
+0.1723 


-1.3059 
+0.5589, 
-0.0557I 

+0.6374; 
+0.4230 

I-1.2497 
-1.0780 
+0.0889 
-1.2978 
-0.2012 

-i^i633 
-0.3602 

■K>.5857 
+0.6282 

-1.3823 


+0.4972 

^.3447 
-0.8578 

+1.3706 
-1. 1437 
53.7,-0.0862 
59.2-0.3206; 
52.8,-0.5189 
16.6+0.4580I 
10.8+0.5217 

7.0+0.0089 


0.5256 
0.5258 
0.5267 
0.5360 
0.5380 

0.5401 
0.5448 

0.5451 

0.5454 
0.5480 

0.5481 
0.5481 
0.5482 

0.5490 
0.5500 

0.5501 
0.5508 

0.5509 
0.5519 
0.5521 

0.5531 
0-5545 
0.5546 
0.5548 
0.5566 

0.5591 

0.5594 
0.5601 


0.5191 
0.5178 

0.5174 

05154 
0.5105 

0.5072 
0.5049 

0.5039 
0.4991 

0.4973 

0.4961 

0-4955 
0.4941 

0.4927 
04923 

04886 
0.4856 

04843 

0.4839 
04836 

0.4835 
0.4828 

0.4826 

0.4820 

0.4822 

0.4831 


-0.2418 
0.2413 
0.2378 
0.2037 
0.1960 

875 
678 


/ 


N. 


o. 
o. 
o. 
o. 

o. 
o. 
o. 
o. 
o. 

o. 
o. 
o. 
o. 
o. 

-o. 
o. 
o. 
o. 


+43 

+75 

+75 
+69 

+69 

+68 
+21 


654 
522 

519 

519 

5" 

473 
424 

419 

381 
378 

317 
306 

238 

153 
142 

130 
0.0990 

-0.0738 
0.0677 
0.0551 


+0.1808 
0.1840 
0.1847 
0.1894 
0.2004 

+0.2073 
0.2120 
0.2143 
0.2238 
0.2273 


664  +16 


S. 


r4i 
+60 

-  6 
+40 

+-26 

-  6 

-62 

-25 
+-I8 


+49 

♦65 

+38-35 

8,-71 

k66iV  6 


h 


+39|-34 

+65j+i5 

i6p59 

-I2p90 

+64^+35 


-39 


+23-49 


fii 
+36 


-90 


-63 
1-53-90 


+37 


-3^ 


+60-  8 

-46L90 

+23i-43 
1+28^35 


-49-90 
+64—14 

+31  -47 
+68-10 

+59  -22 
-36|--90 

-2Ip90 

+42-40 

-39'--90 
+30-56 


+0.2297 
0.2308 

0.2335 
0.2363 

0.2370 

+0.2442 
0.2502 
0.2530 
0.2538 

0.2545 
+0,2548 
0.2566 
0.2571 
0.2598 
0.2614 1+76 


1 
-25,-90 

+22J-65 

+74r>4 
+76-12 

-48-90 

7J-19 

+26-64 

o'-90 

+82 1+41 

-18-90 


+39-49 

+28.-62 

+18-75 

+711-21 
-18 


+0.2618 1+451-44 


OCCULTATIONS,  1913. 


571 
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Limit- 

Ths Stak'8 

At  Conjunction  in  R.  A. 

ing  Par* 
aflels. 

Red'nt  from 

^  ^ 

Name. 

Mag. 

1913.0. 

Apparent 
Declina- 
tion. 

Washington 
Mean  Time. 

Hour 

Angle, 

H 

Y 

j/ 

/ 

N. 

S. 

Aa        A3 

S 

It 

0       / 

d    h    m 

h    ra 

0 

0 

44 

Pisdum 

6.0 

-0.35 

-  1-7 

+  I  27.4 

18     8  54.8'+  4   5.7 

+0.8630 

0.4839 

+0.2616 

+90 

0 

6o 

Pisctum 

6.2 

0.29 

+  0.8 

6  16.0 

21  15.9!-  753.2 

-1. 1790 

0.4876 

0.2597 

-22 

-84 

147  B. 

Pischim 

59 

0.27 

0.3 

450.0 

2146.8I-  723.1 

+0.5200 

0.4878 

0.2595 

+75 

-18 

171  B. 

Pisdutn 

6.3 

0.21        1.2 

6   0.9 

14    4   9.6|-  I  10.8 

+0.8810 

0.4904 

0.2576 

+90 

+  I 

e 

Pischim 

4.4 

0.2a     1.8 

725.3 

552.4+  029.2 

-0.21 1 1 

0.491 1 

0.2570 

+34 

-55 

% 

Pischim 

5.6 

^.05  +  4.5 

+IX  41.9 

16    013.6-540.7 

-0.2043 

0.5017 

+0.2470 

+34 

-53 

«9 

Arietis 

5.8 

+0.15    6.7 

1452.5 

18  36.1 

-II  50.9 

+0.7907 

0.5158 

0.231  X 

+90 

+  I 

27 

Arietis 

6.4 

0.23;    8.0 

17  19.3 

16    3  19.6 

-  3  23.9 

+0.1566 

0.5239 

0.2206 

+53 

-30 

>« 

Arietls 

5-7 

0.29    9.1 

19  38.6 

846.4 

+  I  52.4 

-I.I  184 

0.5291 

0.2135 

-21 

-71 

40 

Arietis 

6.0 

0.34     8.6 

17  55-5 

II  41.6+  441.9 

+1.3164 

0.5320 

0.2091 

+90 

+46 

47 

Arietls 

5.8 

+0.39+  9.6 

+20  19.4 

16   5.2+  856.8-0.3082 

0.5366 

+0.2024 

+28 

-51 

e 

Arietis  {mean) 

4.6 

0.40     9.8 

2059.7 

16  36.4  +  9  27.0-0.9108 

0.537  > 

0.2017 

-6 

-70 

C 

Arietls 

5.0 

0.49 

9-9 

2043.5 

2342.8-  7 41. 1 

+0.7661 

0.5446 

0.1894 

+90 

+  6 

r 

Arietis 

5-2 

0.53 

lO.O 

2050.2 

17     231.11-458.7 

+1.1727 

0.5478 

0.1 841 

+90 

+35 

66 

Arietls 

6.1 

0.57 

10.6 

22  30.5 

539.8 

-  I  56.7 

-0.0017 

0.5512 

0.1784 

+44 

-32 

7 

Tauri 

5-9 

+0.61 

+11. 2 

+24  10.6 

814.7 

+  032.8 

-1.2856 

0.5541 

+0.1731 

-43 

-66 

16 

Tauri 

5-4 

0.68 

XI. 2 

24    1.2 

1240.8 

+  4  49.3 

-0.3717 

0.5589 

0.1636 

+24 

-50 

17 

Tauri 

3.8 

0.68 

II. I 

23  50.6 

1242.8 

+  451.2 

-0.1836 

0.5590 

0.1634 

+34 

-39 

18 

Tauri 

5.6 

0.68 

II.4 

2434.2 

12495 

+  457.6 

-0.9194 

0.5592 

0.1631 

-8 

-66 

^ 

Tauri 

4.3 

0.68 

II. 2 

2411.9 

12  51.0 

+  459.1 

-0.5293 

0.5592 

0.1631 

^■15 

-58 

20 

Tauri 

4.1 

+0.68 

+  II.2 

+24   6.0 

13   6.8 

+  5  14.3 

-0.3839 

0.5594 

+0.1626 

+23 

-50 

21 

Tauri 

5.8 

0.68 

II.3 

24  17.2 

13    8.6 

+  5  16.1 

-0.5729 

0.5594 

0.1626 

^•13 

-6i 

22 

Tauri 

6.5 

0.68 

"3 

24  15-6 

13  12.2 

+  5  19.5 

-0.5354 

0.5595 

0.1623 

+15 

-58 

23 

Tauri 

4-3 

0.69 

II. I 

2340.9 

13  19.8 

+  5  26.8 

+0.0859 

0.5597 

0.1621 

+49 

-26 

7 

Tauri 

3.0 

0.69 

II. I 

23  50.4 

1349.1 

+  555.1 

+0.0003 

0.5602 

0.1610 

+44 

-30 

104  B. 

Tauri 

5-5 

+0.70 

+10.9 

+23   9.5 

14  11.5 

+  6  16.6 

+0.7679 

0.5606 

+0.1602 

+90 

+10 

27 

Tauri 

3-7 

0.70 

II. I 

23  47.5 

14  31.6 

+  636.0 

+0.1644 

0.5610 

0.1594 

+54 

-22 

28 

Tauri 

5-2 

0.70 

II. 2 

23  52.5 

14  32.1 

+  6  36.5  40.0795 

0.5610 

0.1594 

+49 

-26 

36 

Tauri 

5.6 

0.79 

XI. I 

23  52.2 

2051.2 

-II  18.6 +x. 0462 

0.5680 

0.1448 

+90 

+29 

P 

Tauri 

5.6 

0.84 

IX.8 

26  15.5 

23  28.1 

-  8  47.5 

-1.0447 

0.5707 

0.1384 

-18 

-64 

X 

Tauri 

5-3 

+0.91  +11.5 

+25  25.7 

18    413.5 

-413.1 

+0.4410 

0.5758 

+0.1262 

+73 

-4 

17  B. 

Aurigte 

6.0 

1. 10   11.7 

27  45.4 

16   2.6 

+  7    7.8 

-0.6356 

0.5875 

0.0929 

+  8 

-59 

38  B. 

Aurigae 

6.5 

1.17 

1 1.4 

2734.7 

2034.8 

+11  29.0 

-0.0615 

o.59>4 

0.0796 

+41 

-25 

47  B. 

Aurigae 

6.0 

1.20   11.4 

27  55.5 

2230.8 

-1039.8 

-0.2645 

0.5930 

0.0735 

+29 

-35 

354  B. 

Taun 

6.4 

1.26'  II. 0 

27  52.4 

19    2  44.6 

-636.5 

+0.0716 

0.5964 

0.0598 

+49 

-17 

22 

Aurigae 

6.4 

+1. 28+11. 2 

+2851.5 

337.3 

-  546.1 

-0.8722 

0.5970 

+0.0571 

-  7 

-62 

P 

Taun 

1.8 

i.3o| 

II.O 

28  32.3 

442.7 

-  4  43.4 

-0.4879 

0.5979 

0.0537 

+17 

-47 

107  B. 

Aurigae 

6.5 

1.33 

10.5 

27  36.6 

818.0 

-  I  17.21+0.6209 

0.6004 

0.0419 

+90 

+14 

116  B. 

Aurigae 

5  9 

1.37 

10.8 

29  10. 1 

931.3 

-  0   7.0-0.9012 

0.601 1 

0.0378 

-  9 

-61 

406  B. 

Taun 

5.6 

1. 41 

10. 1 

27  56.7 

1349.3 

+  4  0.0+0.4613 

0.6035 

0.0231 

+75 

+  7 

136 

Tauri 

4.6 

+1.42 

+10.0 

+27  35-7 

14  41.4 

+  449.8+0.8318 

0.6040 

+0.0203 

+90 

+27 

154  B. 

Aurigae 

6.4 

1-45 

ID.  I 

28  55-9 

15  51.0 

+  5  56.4,-04884 

0.6046 

0.0162 

+17 

-45 

415  B. 

Taun 

6.1 

1.46 

9-7 

2734.3 

17  29.4 

+  7  30.6  +0.8980 

0.6056 

0.0105 

+90 

+32 

183  B. 

Aurigae 

6.3 

I-5I 

9-9 

2931.4 

19  24.4 

+  9  20.7 

-1.0423 

0.6065 

+0.0039 

-21 

-61 

K 

Aurigae 

44 

1.55 

9-5 

29  32.0 

22  40.2 

-II  32.1 

-1.0566 

0.6074 

-0.0075 

-22 

-61 

211    B. 

Aurigae 

6.3 

+1.57 

+  9.2 

+29  350 

20    046.0 

-931.7 

-I. 1282 

0.6079 

-0.0147 

-29 

-61 

49 

Aurigae 

5.1 

1.60 

8.3 

28   5.6 

550.1 

-  440.7 

+0.2386 

0.6093 

0.0324 

+59 

-6 

53 

Aurigae 

5.6 

1.63 

8.3 

29   3.7 

657.8 

-  336.1 

-0.7644 

0.6096 

0.0366 

o;-6i 

54 

Auripe 

5.8 

1.62 

8.2 

28  20.6 

723.7 

-  311.3 

-0.0652 

0.6096 

00379 

+41-22 

28 

Geminonim 

5-5 

1.65 

8.0 

29    3.7 

915.3 

-  I  24.6 

-0.8564 

0.6096 

0.0446 

-6 

-61 

47 

Gemlnonim 

5.6 

+1.70 

+  6.4 

+27    0.1 

18  51.6 

+  746.6 

+0.5950 

0.6094 

-0.0784 

+88 

+  9 

53 

Geminonim 

5-9 

1.74 

6.3 

28    3.1 

20  29.4 

+  9  20.2 

-0.5750 

0.6089 

0.0841 

+12 

-54 

134  B. 

Gemlnonim 

6.5 

1.72 

6.1 

26  50.9 

2054.2 

+  9  43.8 

+0.5789 

0.6088 

0.0853 

+86 

+  8 

59 

Gemlnomm 

57 

1.75 

5-8 

27  48.5 

23  35-9 

-II  41.5 

-0.6124 

0.6080 

0.0942 

+10 

-58 

t 

Geminonim 

3.9 

1.76 

5.7 

27  58.4 

21    0    1.5 

-II  17.1 

-0.8156 

0.6079 

0.0959 

-3 

-63 

6» 

Gemlnonim 

5.0 

+1.77 

+  5-6 

+28  18.0 

I  19.5 

-10   2.5 

-1.2653 

0.6075 

-0.1003 

-4-^ 

iC^ 

lEph  13I 
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Thb  Star's 


Name. 


1^  Cancri 
y       Cancri 

90  H*.  Cancri 
X07  B.  Leonis 

34        Leonis 

37        Leonis 

/        Leonis 

X        Leonis 

308  B.  Leonis 

6       Leonis 


80 

27  B. 

200  B. 
319  B. 

a 
86 

214  G. 
40  H. 
43  B. 

47  G. 

64  G. 

153  B. 
169  B. 
177  B. 

'I 

31  B. 

32  B. 

3 
40  B. 

48  B. 
50  B. 
24  G. 

65  B. 
85  B. 

6 

a 
116  B. 
134  B. 

95  G. 

43 


Leonis 

Leonis 

Virginis 

Virginis 

Virginis 

Virginis 
Virginis 
Virginis 
Virginis 
Virginis 

Virginis 

Virginis 

Librae 

Librae 

Librae 

Librae 
Librae 
Librae 
Librae 
Scorpii 

Scorpii 
Scorpii 
Scorpii 
Scorpii 
Scorpii 

Scorpii 
Scorpii 
Scorpii 
Scorpii 
Scorpii 

Scorpii 
Scorpii 
Scorpii 
Scorpii 
Opbiudii 

Ophiudii 


Mag. 


V^  Geminorum 

V  Geminorum 

c  Geminorum 

0  Geminorum 

00  Cancri 

±  Cancri 

i)  Cancri 

A  Cancri 

28  Cancri 

v*  Cancri 


5.0 
4-3 

5-5 
50 

5.9 

6.2 

5-9 

5.9 
6.1 

5-7 

6.4 

4.7 
6.1 

6.3 
6.4 

5-5 
5-3 
4-7 
5.8 
4.1 

6.4 

5-7 
3.8 

6.5 
5.9 

6.3 

5.6 
1.2 

5.6 

6.5 

51 

5-7 
6.1 

5.8 

6.3 
6.0 

6.2 

5.0 
4.6 

5.4 
5-3 
5-9 
5.4 
30 

4-9 
6.4 
6.2 

5-5 
6.0 

3.1 
1.2 

6.2 

6.4 
6.1 

5-4 


Red'ns  from 
1913.0. 


Aa 


A< 


8 

•77 
.76 

.76 
.79 

•77 

•77 
.78 

.77 
.78 

.78 
.78 

.70!- 
•521 

.46- 

.33 
•23 
•23 
•17 
.12 
.08 
0.991 

o*94 
0.86 

+0.75 
0.66 

0.55 
0.44 

035 

+0.21 

+0.18 

-0.07 

0.13 

0.18 


// 


Api>arent  Washin; 


Declma< 
tion. 


+28 

27 

25 
26 

25 

+25 
25 
24 
24 

I  24 

1.6+24 
0.9  21 
0.9     21 

3-5(  16 


5.5 
5.1 
4.5 
4.01 

3.5 

3-5 
3'0 

2.3 
1.8 


3.5 

3^8 

5.1 
5^2 
5-9 
5.8 

5.4 
5.6 
6.0 

5.9 
6.5 

5.7 
5.8 
5.8 
5.6 
5-9 

5-1 
5.3 
5-1 
4-9 
5-1 


13 

+14 
II 

7 
8 

6 

+  4 

3 
2 

+  I 

-  o 


5.9 

5^5 

59.6 

59-6 

38.0 

19.8 
46.4 
17.9 
26.1 
22.5 

22.9 
46.9 

38.5 
10.8 

47.0 

9.7 
0.3 
48.3 
32.1 
30.3 
20.3 

32.5 

152 

0.8 

18.3 


-0.25 
0.26J 
0.271 
0.28^ 
0.36J 

-0.36 

0.35 

0.37 
0.38' 

0.40 

-0.42 
0.41 
0.42 
0.44 
0.47 

-0.50 

0-50, 

o-5ii 

0.58, 

0.69 
-0.70 


-434.5 

549.6 

831.2 

1042.5 

1 1  59-5 

-15  55.3 
15  53.6 
21    1.5 

21  41.7 

22  4.8 

-24  1 1.8 

2251.3 

22  52.1 

23  32.2 
25    4.2 

-  5.5-24  16.6 


-  4.9 
5-5 
5.6 

5.4 
5-2i 


5-7 
5.3 
5-5 
5.1 

5.3 
5-7 
5.9 
5.3 


23  43.3 

24  59.3 
2435-0 

25  52.0 

-25  37-5 
2429.3 

24  13.9 

26  5-7 


571  25  15.5 


5.9,-25  232 
5.9,  26  14.5 
5.9,  2621.0 
6.0J  27  17.7    81 
6.61  2739.4 

6.9'-28    3.7 

[Eph  IS] 


At  Conjunction  m  R.  A. 


incton 
lAean  Time. 


Hour 
Anffle. 

H 


d    h    m 
21     I  29.9-  9 

3  43.7r  7 
6434-  4 

10    8.5-  I 

1253.4'+  I 

13  1 1.4+  I 
16  24.6)+  4 
20  10.9+  8 
23  1 2.6 +10 
28    018.2 +11 

052.0-1 1 
448.2-  7 

1633.7+  3 

28  1346.3-  o 

16  17.4+  2 

1825.6+  4 

2*    833.3-5 

15  35-8)+  o 

19  38.5,+  4 
22  52.9  +  7 


y' 


I    1.9+  9 

4  57-4 -10 

12  29.6-  2 

16  26.6,+  o 


13^4 

S2.Q 


53-6 

26     I    i.q'+  058.3 
14. 1 

56.9 
52.3 

26  I  41.5+  949.1 

7  51.0-  8 
15  26.2I-  o 

27  I  27.8  +  8 

9  24.6!-  7 
19  16.9  +  2 

28  4  22.6|+io 
7    i.o|-io 

29  433.I1+10 
841.6,-  9 

13  12.0-  5 

2043.1+  I 

2249.1+  3 

23  30.8  +  4 

23  54.9  +  4 
80    5  48.9+10 


m 
52.5-1.0834 

44.5  -0.3237 
52.5,-K>ufi8o 

36.2-0.9899 

1.6,-0.0199 

18.9+0.2355 
23.9-0.6639! 

0.6|+0.20IO 

54.7ho.4333 
57.6-0.5621 

30.0,-0.6656 

43.51+1.1765' 
33.5rl.0361 1 

2.7  -0.6805^ 
22.8+1.0259' 

26.3+O.IOI5 

564-0.6005 
51.4+0.5883 

45.8-1.2800 

-0.1944 
+1.3391 

+1.0023 
+0.1  II I 
+0.2071 

-1. 1434 
+1.3883 

52.9  +0.5096 

49.5  404634 

29.0  +0.5544 

4.3  -0.7039 

+1.0867 
+04214 
+1.0032 

+0.8833 

+0.4284 

+1.3256 
-04504 
^.5523 

+0.0926 

+0.7938 


0.6074-0.1007 
0.6067'  0.1084 

0.6058  O.I  186 

0.6041!  0.1292 
0.60261  0.1378 


Limit- 
iii«  Par- 
allels. 


I 

N.   S. 


-23,-62 
+26-41 

+711-4 
-15-64 

+43-27 


0.6024-0.1389  +59'-i5 


0.6007 

0.5985 
0.5963 
0.5955 


0.1491 
0.1603 


0.1687  +2 1 1-53 
0.1717  +141-60 


0.59511-0.1734 
0.5923  0.1845 

0.5829 1  0.2136 

0.5648 1  0.2537 

0.56261  0.2577 


0.5609  -0.2609  ^50^35 


0.5501 
0.5453 


0.2764 
0.2816 


0.5427  0.2843 


0.5409-  0.2855  If 34J-55 

0.5397  -0.2863 1+90I+36 

0.5376 

0.5341 

0.5325 


0.5296  0.2871 

0.5281  -0.2851 
0.5271 


0.2878 1+90J+  8 

0.2887 

0.2889 


557.2+10 

5  58.6^+10 

6  16.7 +11 


52.2 

34.5 
14.8 

45.<^ 
23.7 

51.9 
53.5 
33-9 
57.1 
38.8 

46.8 
48.2 


8 
8 


X.I 

7-1 

10  6.3 
1022.2 
12  6.8j- 
12  11.6- 
15  10.6 


-II 
-II 


-  9 

-  8 

7 
7 
4 


1755.7-  I 
21  29.81+  I 

22  2I.2j+  2 

3  56.2  +  7 

16  3.2  -  4 

2044.7I+  o 


-0.0719 

-0.6670 

+0.6374 

-0.0512 
+1.3029 

+0.7619 

-0.4883 

-1.0042 
+0.9761 

^.3135 

-0.5219 
-0.0259 

-0.0048 

+0.4302 
-0.1635 

ii.4'-o.oo33 


5.6 

13.7 

7.9 

12.8 

57.5 
16.5 

1 1.9 

19.2 

40.0 

46.5 
36.2 

59-1 
20.0 


0.5265 
0.5268 
0.5280 

0.5300 
0.5305 
0.5375 
0.5390 

0.5407 

0.5436 

0.5444 
0.5446 


0.2808 
0.2733 
0.2660 
0.2552 

-0.2430 
0.2394 
0.2032 
o. 
o. 


I 


-o. 
o. 
o. 
o. 
o. 


0.5447 
0.5469 

0.54691-0. 
0.5470  o. 
0.5471  o. 
0.5477  o. 

0.5477 
0.5484 

0.5485 
0.5491 
0.5491 

0.5501 

0.5510 
0.5520 
0.5522 

0.5537 
0.5560 

0.5565 


o. 

-o. 
o. 
o. 
o. 
o. 

-o. 
o. 
o. 


287 

221 
131 

no 


0.0968 
0.0652 

-0.0527 


•■  7-^5 
^56-19 


»^5 

♦90f+36 
-i5'-69 

9I-74 
[*90i'+i5 


^137-76 
f8il-i3 
-31-82 


+50;-39 
^56-34 

-»7h90 

4*6+43 
+75-18 
+70-21 
+74  -16 

5-90 

*-75+i7 
+62-22 

♦69+13 

♦^+  5 
+55-21 

+661+53 

+  8-73 
f  2-81 

+35-39 
+65     o 

+26J-49 

-5,-90 

+6i-  9 

+26-47 

+65+51 

♦65-  2 

+  3r77 
-26-90 


955 
863 

710 
662 
646 
638 
508 

505 
503 
497 
455 
455 

407 
401 
358 

358  +64^+13 


+11-64 

0^80 

+24-46 

'•25  -45 
+47-20 

+12-54 

+2o'-45 
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ELEMENTS  FOR  THE  PREDICTION  OF  OCCULTATIONS. 

FEBRUARY. 


Thb  Stak's 


Name. 


G.  Ophiudii 

Sagittarii  (var.) 
G.  Sagittarii 
B.  Scorpii 

Sagittarii  iyar.) 

B.  Sadttarii 

ai).-28**  14268 
G.  Sagittarii 
B.  Sagittarii 
G.  Sagittarii 

Sagittarii 

Sagittarii 
B.  Sagittarii 
B.  Sagittarii 
B.  Sagittarii 


Aquarii 
Aquarii 
Aquarii 

Aquarii 
B.  Aquarii 
B.  Aquarii 
B.  Ac|uarii 

Piscium 

B.  Pisdum 

B.  Pisdum 

Ptsduin 

VSNUS 

Pisdum 

Pisdum 
B.  Pisdum 
B.  Pisdum 

Pisdum 

Pisdum 

Arietis 
Arietis 
Arietis 
Arietis 
Arietis  (m$an) 

Arietis 

Arietis 

Tauri 

Tauri 

Tauri 

Tauri 
Tauri 
Tauri 
Tauri 
Tauri 

Tauri 
Tauri 
B.  Tauri 
Tauri 
Tauri 

I  Tauri 


Mag. 


6.3 
44 
5-7 
5.8 
4-3 

47 

6.4 

6.3 
6.0 

6.1 

3-3 

3-5 
6.2 

5-9 

5-7 


Red'ns  from 
19I3-0- 


Aa 


A3 


s 

-0.77 

0.78 

o.8i 
0.82 
0.82 

-0.85 
0.86 
0.87; 
o.88i 
0.86 


-0.90- 
0.94' 

0-95' 
0.94' 

0.95I 


// 


Apparent  «, 


Declina- 
tion. 


I 


7-4 
7-5 
7-7 
7.6 

7.5 

7-9 

7-9 
8.1 

8.0 

8.2 

9.0 

9-3 
9.1 

9-5 
9-7 


-0.78- 
0.76 

0.75! 

-0.74- 

0-73 
0.72 

0.72 

0.67 

-0.64- 
0.61 
0.58 


6.4 
5-4 
4.4 

5.7 
6.3 
6.4 

6.5 
5.6 

6.3 

6.3 
6.0 

-4.0 

6.2 

6.1 

5-9 
6.3 
4-4 
5.6 

5.8 

6.4     0.13 

5.7  -0.08 

5.8    -KJ.OI 
4.6     O.OI 


7-9 
7-9 
7-3 

7.0 

7.1 
6.6 

6.4 
5.6 

4.4 

341+ 

30 


-27  50.7 

27  48.0 

28  3.2 
2845.1 

29  35.2 

-28  28.2 

28  55.4 
28  19.2 
28  41. 1 
28  28.4 

-27    5.0 

27  48.1 

28  46.5 
28  2.2 
27  lO.O 

NEW 

-  7  31-8 
8  9.9 
631.2 

-  5  36.1 
623.1 

5  05 
4  33-9 
3  H-8 


0.55 

0.9 

-0.55  -  0.8 

0.52 

1-3 

0.49 

-0.4 

0.49 

+  0.1 

0.38 

2.8 

1 

-0.22 

+  s.i 

-  059.2 

1 12.3 

1 27.4 

4   9.9 
6  16.0 


5-0 
6.1 

5-9 
5.4 
3.8 

5-6 
4-3 
4.1 
5-8 

6.5 

4-3 
3.0 

5-5 
3.7 
5-2 

5.3 


+0.12 
0.20 
0.24 
0.30 
0.30 

+0.30 
0.30 
0.30 
0.30 
0.31 

+0.31 
0.32 

0.33 
0.33 
0.33 

-K).34 


6495 
450.0 

6   0.8 

725-3 
11  41.9 

5.1+1452.4 
6.6  17  19.3 
7-8  1938.6 
8.4  20  19.4 
8.7!  2059.7 
9.0+2043.5 
9.9  2230.5 
0.6  24  10.6 
0.7  24  1.2 
0.6   2350.6 


0.9  +24 
0.7  24 
0.7.  24 
o.8j  24 
o.8j  24 

0.6+23 


0.6 
0.4 
0.6 
0.7 

1.2 


23 
23 
23 
23 

+25 


34-2 
1 1.9 
6.0 
17.2 
15.6 

40.9 

504 

9-5 

47-5 

52.5 

19-3 
lEph 


At  Conjunction  in  R.  A. 


ashin^ton 
Mean  Time. 


d 
1 


h  m 
5  18, 
7    8, 

"    3. 

"53 

1436. 

>5  57- 
>7  37- 
1958. 
1958. 

2157- 

816. 

1738. 

1752. 
I  28. 

354. 
MOON. 


8 


8 


o 
o 
o 

3 

8 

6 

5 

5 

3 
2 


Hour 
Angle. 

H 


h    m 
+  826. 
+  10  12.5 
-10    0.8 

-  9  12.8 

-  6  35-2 

517.8 

341-3 
I  25.4 
I  35.2 
030.1 

+10  26.9 

-  431.0 

-  4  17-5 
+  3    2.5 

+  5  23.4 


6-0 


-lO 

-  8 


8 


9 


IS  29.4 

1736.6 
2249.1-  3 

1  42.2-  o 

2  26.9  +  o 

729.7 
838.2 

18   3-5 

3  53-6  + 
II  io.8i+ 


+ 
+ 
+ 


10 


11 
18 


18 


I 

8 

15  3i-8|-ii 
19   5.0-  8 

358.4+  o 

428.2+  I 

429.6+  I 

1056.1  +  7 

1240.0+  9 

7  16.1J+  3 

I  59-2.-  2 
1054.4+  5 

16  29.2 +11 

n  59-3  -  5 
031.4-  4 

7  49-7+  2 
1357-I1+  8 
16  36.6+10 
21  10.9-  8 
21  12.9I-  8 

21  19.8-  8 
21  21.3-  8 

21  37-7i-  8 
21  39.6j-  8 
2143.3:-  8 

21  51.1  -  8 

22  21.3-  7 

22  44-4-  7 


5927 
-0.6915 

-0.4929 

+0.2570 

+I-I455 

-0.0773 
+0.4200 
-0.2237 
+0.1751 
-0.0316 

-1.2572 
+0.0394 
+1.1254 
+0.8968 

+0.1534 


0.5568 

0.5569, 

0.5565' 


-1.4044 
-0.1645 
-0.6690 

-0.9502 
+0.1 1 14 
-0.1 150 
-0.3120 
+0.6828 

+0.7609 
40.2549 
+1.1 184 

-0.9392 
-0.9243 

-1-4093 
+0.7863! 

+1.1545I 
+0.0554! 

+0.0681! 


23 
23 


5-1 

5-7 


-  7 

-  7 


16.2 

12.3 
8.2 

19.6 

23.9 
18.7 

254 
24.2 

10.3 
16.0 
29.8 

2-4 
36.9 

5-8 
7-2 
23-3 
4-4 
9-4 

40.2+1.0720 

58.7  +0.4270 

23.01-0.8682  j 

21.3I-0.0528; 

50. 2! -0.6639 

I 
1 3.61 +1.030 1 

8.540.2452 

42.5-1.0602 

52.71^.1379 

50.8.+0.0530 

44.2-0.6942 
42.7I-0.2983 
26.9-0. 15 10 

25.o'-o.3427 
21-5,-0.3049 

14.0+0.3260 
44.8I+0.2384 
22.6+1.0170 
2.6  'K).4043 


2.0 
23  33.7!-  6  35.0 


+0.3178 
-1.1310 


0.5564 
0.5562 

0.5561 

0.5559 
0.5556 
0.5556 
0.5551 
0.5526 
0.5492 

0.5491 
0.5458 

0.5447 

0.4871 
0.4864 
0.4851 

0.4845 
0.4844 

0.4833 
0.4832 
0.4822 

0.4822 
0.4838 
0.4834 

0.4443 
0.4862 

0.4863 
0.4863 
0.4884 
0.4891 

0.4977 

0.5104 
0.5176 
0.5223 
0.5291 

0.5295 

0.5363 
0.5424 
0.5450 

0.5495 
0.5496 

0.5497 

0.5497 
0.5500 

0.5500 

0.5501 

0.5502 

0.5507 
0.5510 

0.5514 
0.5514 

05519 


-0.0397 
0.0249 
0.0142 


0.01 19 
0.0045 

-0.0010 

+0.0036 

0.0097 

0.0097 

0.015 1 

+0.0434 
0.0664 
0.0670 
0.0855 
0.0913 


+0.2513 
0.2537 

0.2551 

+0.2564 
0.2567 
0.2589 
0.2592 
0.2617 

+0.2627 
0.2627 
0.2624 
0.2400 
0.2598 

+0.2597 

0.2597 
0.2573 

0.2566 

0.2460 

+0.2285 
0.2179 
0.2106 
0.1991 
0.1983 

+0.1863 
0.1747 
0.1697 
0.1603 
0.1601 

+0.1598 
0.1598 

O.I593 

0.1593 
0.1590 

+0.1587 

0.1577 
0.1569 

0.1561 

0.1561 


Limit- 
ing Par- 
allels. 


-9-78 


-30 
+31 

-49 

-21 
-58 

-35 
-46 


+30 
+61 

+11 

+39 
+  4 
+25 

+15 

-58 

+23 
+62 

+63 
+31 


-90 
-42 

+28 

+  9 
-36 


-48 

+35 
+10 

-  5 
+50 

+39 
+29 

+87 

+90 

+58 
+90 

5 


-90 

-53 
-88 

-90 

-39 

-51 
-62 

-10 

-  5 
-32 

+15 
-86 


-4-84 

-471-84 

-4 
+19 

-41 
-39 


+90 
+90 

+47 
+48 

+90 
+70 


-  3r7 

+42 

W  9 


+19 
-16 
I 

-38 
-70 


+90+23 


+59 
-18 

+37 
+47 

+  6 
+28 

+36 
+26 

+28 

+64 

+59 
+90 

+70 
+64 


-20 
-66 

-36 
-28 

-66 
-46 

-37 

-48 
-46 

-13 
-18 

+25 
-10 

-13 


sf^'bv^^ 


ii\ 
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ELEMENTS  FOR  THE  PREDICTION  OF  OCCULTATIONS. 

FEBRUARY. 


Tbb  Stak's 


Name. 


P 

X 

17  B. 

38  B. 

47  B. 
354  B. 
22 

fi 

107  B. 

116  B. 
406  B. 
136 
154  B. 
415  B. 
183  B. 

K 

211    B. 

49 

53 

54 
28 

47. 

53 
134  B. 

59 
t 

V 

c 
0 

4 

i> 

X 

28 
r 

90  H*. 
107  B. 

34 

37 
/ 

X 

308  B. 

6 

80 

89 

27  B. 

13 
162  B. 

200  B. 
/ 


Tauri 

Tauri 

Tauri 

Aurigse 

Aurigx 

Auri^ 

Taun 

Auri^ 

Taun 

Aurigse 

Aurigse 

Tauri 

Tauri 

Auri^ 

Taun 

Aurigse 
Aurigse 
Aurigse 
Aurigse 
Aurigse 

Auri^ 

Geminonim 

Geminonim 

Geminonim 

Geminonun 

Geminonmi 
Gemlnonmi 
Geminonmi 
Geminonim 
Geminonim 

Geminonim 

Geminonim 

Cancri 

Cancri 

Cancri 

Cancri 
Cancri 
Cancri 
Cancri 
Cancri 

Cancri 
Leonis 
Leonis 
Leonis 
Leonis 

Leonis 
Leonis 
Leonis 
Leonis 
Leonis 

Virginis 
Virginis 
Virginis 
Virginis 
Virginis 

'^irginis 


Mag. 


5.6 
5.0 

5-3 
6.0 

6.5 
6.0 
6.4 
6.4 

1.8 

6.5 

5-9 
5.6 
4.6 

6.4 
6.1 

6.3 
4.4 
6.3 
51 
5.6 

5.8 
5.5 
5.6 

5.9 
6.5 

5-7 
3-9 
5.0 
50 
4.3 

5.5 
5.0 

5.9 
6.2 

5-9 

5-9 
6.1 

5-7 
6.4 

4.7 

6.1 

6.3 
6.4 

5.5 
5-3 

4-7 
5.8 

41 
6.4 

5-7 

3.8 
6.5 

5-9 
6.2 

6.3 

6.0 


Rcd'ns  from 


Aa 


A3 


s 
+0.48 

0.55 

0.57 
0.78 

0.87 
+0.91 

0.99 

.01 

.04 

.10 

.12 

•19 
.20 

.24 
.26 

.31 

•37 

.41 
.48 

•52 

.51 
.54 
.66 

.70 
.69 

.74  + 

.75 
.78 

.77 
.78 

.80  + 

.86 

.86 

.86 

•90 

,90  + 

.93 
•94 
.94 

.92,+ 

•98,- 

•93 
.88 

.89 
.82 

.76 

.75 
.71 
.67 

.65 

.62 

.58 
.51 
.44' 
•43 

.42- 


// 


1.7 

2.0i 

1-5 

2.1 
19 


2.0I+27 

1.8 


2.1 
1.9 

1.4 

1.8 
I.I 
1. 01 

13 
0.7 

I.I 
0.8 
0.6 
9.6 

9-7 

95 
9-5 
7.7 
77 
7-3 


72 
7 
7.0 
6.9 

6.3 

5^6 

5.3 
4.6 

45 
4.0 

3^1 
2.6 

2.4 

2.3 
1.2 

0.7 
4.6 

5.0 

5.5 
73 

8.1 

8.6 

8.81 

8.8l 

9.1! 


Apparent 

Declina 

tion. 


•♦■26 

27 
25 
27 
27 


9.9  + 

io.o]+ 
io.6|- 
10.2; 
10.3' 

10.4- 


27 
28 

28 

27 

+29 

27 

27 
28 

27 
+29 

29 

29 

28 

29 
+28 

29 

27 
28 

26 

+27 

27 
28 

28 
27 

+25 
26 

25 
25 
25 

-1-24 

24 
24 
24 

21 

+21 
16 

13 

14 
II 

7 
8 

6 

4 
3 

2 
I 
o 

4 
4 

5 


15.5 
8.8 

257 
45-4 
34.7 

555 
52.4 
515 
32.3 
36.6 

10. 1 
56.8 

357 
55.9 
343 

31-4 
32.0 

35^  I 
5^6 

3-7 

20.6 

3.7 
0.1 

3.1 
50.9 

48.5 

58.4 
18.0 

59 
55 

59^6 
59-6 
38.0 
19.9 
46.4 

17.9 
26.1 
22.5 
22.9 
46.9 

38.5 
10.8 

47.0 

9-7 
0.2 


At  Conjunction  in  R.  A. 


Washinffton 
Mean  Time. 


Hour 
Angle, 

H 


d 
14 


16 


16 


17 


18 


19 
20 


81 


22 


h    m     ' 
8  i8.6j+ 

12  16.4,+ 

13  13.3  + 
I  25.8  - 

6  6.9- 

8  6.7 
12  28.7 
1323-1 

14  30-6 

18  12.9 

19  28.4 

23  54.5 
048.2 

1599 
3  41-3 

5  39-8 

9  1-4 
II  10.8 

16  23.4 

17  33.0 

17  59.6 

19  54.2 

5  447 
724.8 

7  50- 1 


h    m 

I  50.9h>-8354' 

5  39.8 -1.2439; 

6  34.6-K>.667i 
541.0-0.4433 
I  10.9 +0.1326 

044.1-0.0764 
455.6+0.2578 
5  47.8,-0.7016 
652.6-0.3133 
+i0  25.8-K).8o6i 


1035.4 

11  1.5 

12  21. 1 
12  31.8 

14  48.3 

17  51.4 
21  20.1 

0  7.7 
026.0 

342-1 
731.4 

1035.2 
II  41.6 

12  15.7 
16  14.I 

4   3-2 

1  1 1.4 
341.0 

547.7 
19  430 


48.3 
32.1 

30.2 

20.2 

32-5 

I5-I 

0.7 

18.4 

8.2 
34-5 

21.3 
[Bph  13] 


+11  38.2I-0.7405 

-  8 

-  7 

-  6 

-  4 

-  2 


6.7 

153 
6.6 

29.4 

35.8 
37.3 


o 
241.21-0.9956 


+  9 

+11 

-  3 

-  I 

-  I 


I 
I 
2 

2 

5 
+  8 
+11 

-  9 

-  9 

-  6 


2 
o 
I 
I 

5 


42.0 

30.7 

8.6 

493 

25.3 
23.2 

1.6 


7 
-10 

-  8 

-  6 

+  7 
-10 

-  630.01-1.3655 


19.0 


2372 

634.4 

9  44-3!-  3  26.8 

ii50.i|-  I  25.4 

15  39^6|+  2  16.3 

2259.1!+  920.7 

249.IJ-1057.0 

II  46.5-  2  17.8 

15  59  5  -»■  I  46.7 
1743.8+  327.5 

20  5.6+  5 44.6 


+0.6346 
+1.0090 
-0-3320 
+1.0708 

-0.8997 
-0.9194 


0.5606 
0.5644 

0.5653 
0.5766 

0.5807 

0.5822 

0.5854 
0.5861 

0.5869 
0,5897 


/ 


+0.1352 
0.1252 
0.1228 
0.0900 


0.5904 
0.5928  0.0213 

0.5933  0.0185 
0.5939  0.0146 
0.5949  0.0086 

0.5960+0.0023 


Limit- 
ing Par- 
aflels. 


N.'a 


-3r^ 

"41 1-63 

+9o|+  8 

+20-47 


0.0767  +52pi5 

■K).07I0 

0.0574 
0.0548 
0.05 1 1 
ox>396 

+0.0358 


40.7  +0.3798; 
47.3  ^.6377 
i2.8-K).o693 
2.5  -0.7347 

32.I-K).7I42 

56.2  -04707 
32.0+0.6937 

6.2-0.5140 
31.2 -0.7201 

47.4 -1. 1 760 

57.8-0.9929 
8.4-0.2309 

3.8-K).5iio 
23.7  -0.9147 
55.8+0.0566 
38.2+0.3130 
30.3  -0.5983 

50.6  +0.2630 
5.6-0.3804 
9.3-0.5120 


-0.6172 
+1.2218 


-1.0200 
-0.7104 
+0.9813 
+0.0569 
-0.6707 

■K).49ii 


-0.2985 
+1.2120 
+0.87 10 

-0.0232 
+0.0646 
-1.2803 

+1.2735 
+1.2017 

+1.2883 


0.5972 
0.5979 
0.5995 
0.5999 


-0x089 
0.0163 
0.0338 
0.0378 


+40[-25 
+60-  7 
+  4|-6i 

+27r36 

+90J+24 

+    2^61 

W+I5 
+90J+38 

+26p34 

+90+43 

-9^-61 

-11-61 

-I7f-6i 

+69+  I 

+  8-55 


0.6000-0.0395  ♦^49-15 


0.6004 
0.6009 
0.6009 
0.6008 

0.6003 
0.6003 
0.6000 
0.6000 

0.5996 

0.5991 

0.5979 
0.5968 

0.5967 
0.5954 

0.5938 
0.5922 
0.5916 
0.5912 
0.5891 

0.5816 
0.5672 

0.5654 
0.5640 

0.5552 

0.55*4 
0.5492 
0-5478 
0.5469 

0-5452 

0.5425 
0.5413 
0.5390 
0.5382 

0.5378 
0.5375 


-0.0952  +16-52 


0.0460 
0.0793 
0.0850 
0.0862 


+  2!-6'i 

+905+15 

+90!+ 14 


0.0968 
0.1012 
0.1016 
0.1091 

-0.1 193 
0.1303 
0.1388 


0.1395  ^|-ii 
0.1499  +11 


-0.1615 
0.1699 
0.1729 
0.1746 
0.1856 

-0.2155 
0.2570 
0.261 1 
0.2644 
0.2814 

-0.2869 
0.2900 
0.2914 
0.2922 

0.2937 
-0.2951 
0.2952 
0.2937 
0.2923 
0.2917 

I-0.29P5 


3-63 
-33-62 
-15-62 

+32^36 


A 


+481-24 


-61 


+60-16 
+24-50 

+  17-58 
+I1I-63 
+90+40 

-14-69 

+  7-74 
+90  +  12 

+48-37 
+10-79 

+74  ->9 
^40-82 

+29-61 

♦90+23 

♦90    o 

+43-46 
+48-41 
-28-90 
+86+29 
+86+23 


OCCULTATIONS,  1918. 
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G.  Sagittani 
B.  Sagittanj 

6.3 
6.0 

+C.03 
0.03 

-  7-9.-J8  19.2 
7,8   1841-0 

1     150.1 
150.3 

*  6i4.i'-o.38i8io.5S49 

*  614.3+0.01540.5549 

+0,0107 
0.0107 

nt^ 

G.  Sagittflrii 
Sagittani 
B.  Sogittarii 
B.  &gittarii 
B.  Sagittaiii 

6.1 

3-5 

6.3 

5-9 
5-7 

HD.I4 
0.14 

-7.8-2828,3 

8.0  1748.0 
7.7   3846.4 
7.9   28    2.2 

8.1  37  'oo 

3  49.3 

13  27.8 

23  4' .9 

S     7  1S.0 

944.3 

+  8   9,0 

*  3    5.8 

*  1  19.4 
+10396 
-1059.3 

-0.1885!  0.5543 
-O.098r  0.5472 

+C.9S56  0,5471 
+0.7661  0.5+35 
+0.0J69  0.5423 

+0,0163 
0,0671 
0,0677 
0,0867 
0,0923 

1:-; 

«Sj-43 

Sagittarii 

Sagittani 

B,  Capnconu 

4.8 
4-9 
6.3 

n 

O.I9 

0.43 
0.47 

-  8.1 

1 

-3633,0 
36  26.0 
34   5-7 
2150.0 

11  37.9/ 030.5 

23   5-3+  '  550 

8  1845.0-3    3.^ 

«.5936' 0,5358 
+0.66080,5349 
+0.88960,5233 
-1,12621 0,5214 
-1.34090.5159 

TO,  1194 
0,1235 
0,1625 

t66|+  6 
-321-90 

«h9o 

Capricomi 

5-3 

-0.47 

-8.5 

-21  32.8 

8  53-ol 

*.0  38.i 

«>.5Vfll'»•v^^ 

w^«»1 

^i*fi--i.^ 
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OCCULTATIONS,  1913. 


ELEMENTS  FOR  THE  PREDICTION  OF  OCCULTATIONS. 

MARCH. 


Tbs  Stax'8 


At  Conjunction  in  R.  A. 


Limit- 
ins  Par- 
allels. 


Name. 


37        Capricornt 

0       Capricorni 

128  B.  Capricorni 

y        Capricsomi 

d       Caprioomi 

152  B.  Caprioomi 


60       Pisdum 
62        Pisdum 

147  B.  Pisdum 

171  B.  Pisdum 

t       Pisdum 

n       Pisdum 

20  H*.  Arietis 

19  Arietis 
27  Arietis 
/I  Arietis 
47  Arietis 

e        Arietis  i^nean) 

C  Arietis 

66  Arietis 

7  Tauri 

16  Tauri 

17  Tauri 

18  Tauri 
q  Tauri 

20  Tauri 

21  Tauri 

22  Tauri 

23  Tauri 
7       Tauri 

104  B.  Tauri 

27  Tauri 

28  Tauri 

Tauri 
Tauri 
Tauri 
Tauri 
Auriga 

Aurigae 

Aurigse 

Taun 

Aurigie 

Taun 

Aurigtt 

Aurigs 

Taun 

Tauri 

Aur^ 

Taiui 

Aurigae 

Aurigse 

Aurigse 

Aurigse 

53        Aurigae 


H 

H 

P 

<P 

X 

17 

B 

38 

B 

47 

B 

354 

B 

22 

P 

107 

B 

116  B 

406 

B 

136 

154 

B. 

415 

B. 

183 

B. 

ic 

211 

B. 

49 

M«g. 


6.1 

5-3 
6.5 
3.8 
3.0 

6.5 


6.2 
6.1 

5.9 
6.3 
4.4 
5.6 
64 

5.8 
6.4 
5-7 
5.8 
4.6 

50 
6.1 

5-9 
5-4 
3.8 

5.6 
4-3 
4.1 
5.8 

6.5 

4-3 
30 

5.5 
3-7 
5-2 

5.3 
5.6 
50 

5-3 
6.0 

6.5 
6.0 

6.4 
6.4 
1.8 

6.5 
5-9 
5.6 
4.6 

64 
6.1 

6.3 

4.4 

6.3 
51 

5-6 


Red'ns  from 
19x3*0. 


Aa 


a 

-0.48 
0.49 
0.50 
0.54 
0.55 

H>.55 


-0.69 
0.70 

-0.67 
0.66 
0.67 
0.62 

0-57 


AS 


It 


8.6 

8.5 

84 
8.6 

8.6 
-84 


'20  54.5 
21  0.9 
1931-8 

17     3.5 
16  31.5 

H7 15.2 


1.9  + 
X.8 


2.3 
14 
i.o 

1-3 
3.9 

3.6 
5.0 
6.0 
6.8 

71 


-0.53 
047 

0-45 
0.38 

0.38 

-0.28+  7.6 

0.23I  8.5 

0.211  9.2 

0.14  9.4 

0.14'  94 

-0.15  +  9.6 

0.14     9  5 
0.14 


0.14 
0.14 

-0.13 
0.12 
0.1 1 
0.1 1 
0.1 1 

-0.1 1 

4O.02 
0.07 
0.09 
0.31 

+040 
0.44 
0.51 

0.53 

0-55 

40.62 

0.65 

0.74 

0.75 
0.79 

+0.81 
0.87 
0.94 
0.96 
X.06 

+1.09 


9-5 
9.5 
9-5 

9.3 

9.^ 
9.2 

9-5 
9-5 


+10.0+25 


10.7 
II. 2 
10.6 
11.7 


+1 1.7 +27 


H.8 
11.8 
12.1 
12. 


Apparent 

Declina 

lion. 


Waabtxiston 
Mean  Time. 


6 
6 

^  4 
6 

7 
II 

16 

+14 

17 

19 
20 

20 

+20 
22 

24 
24 
23 

+24 

24 
24 
24 
24 

+23 

23 
23 
23 
23 


26 

27 
25 

27 


27 

27 
28 

28 


+1 1.6 +27 


12. 1 

"5 
"3 

11.8 

+11. 2 
11.8 

"•5 

"5 
10.6 

+10.8 


29 

27 

27 
28 

+27 

29 
29 

29 

28 

+29 


d 

4 


h    m 
923.2 


Hour 

Ancle, 

H 


h 
+11 


m 
7.5 


1228.5-  952.8 


1952.0 

6     I    8.8 

448.1 

629.2 

MOON. 


9 


10 
11 


12 


13 


16.0 

49-5 

50.0 
0.8 

25.3 
41.8 

49.1 

52.4 

19.3 
38.6 

19-3 
59.7 

43-5 

30.4 
10.6 

I.I 

50.6 

34.2 
11.9 
6.0 
17.2 
15.6 

40.8 

504 

9.4 

47.4 

52.5 

19.2 

15.5 
8.8 

257 
45-4 

34.7 
55-5 
524 
51.5 
32.3 

36.^ 
10.2 

56.8 

35-7 
56.0 

34.3 
31.4 
32.1 
35- 1 
5.6 

3  8| 

lEph  13] 


953.1 
10  22.8 

10  24.2 

16  49.5 
18  33.1 

13    7-6 

5  59 

753.0 
16  51.0 

22  28.2 

6  2.7 
6350 

1358 

20  II. 2 

22  53.2 

332.1 

334.2 


0  + 


6+10   9.9+1 

-  7  50.0 

-  5  13.4 

-  044.0 

-  042.0 


3  41.2 
342.8 

3  59-4 

4  1-4 

4  5-1 

413-0 
443.8 

5  7-3 
5284 

529.0 


14 


557.6 

14  53- 

18  56.1 

19  54.3 
825.2 


13  14.2 
15  17.5 

19  47.4 
30434 

21  53.0 


16 


I  42.2 
3   0.2 

735.1 
830. 

944.7 


16 


II  29.5 

13  32.1 
17  0.7 
19  14.7 

038.5 

150.6 


2424 
225.0 
558.0 

736.2 


+  8 
+  8 

+  8 

-  8 

-  7 
+10 

3 


18.9 
47.8 

49.2 

55 
15.2 
48.6 
10.4 


91+1 


+  5 
-10 

-4 

+  2 

+  3 


i.ol+i 

17-3 
50 

29-5 
0.8 


-0.0790 
40.6268 
40.4394 
-1. 2 165 
-1 .031 1 

■K>.i443 

-0.8344 

-1 .3192 

+0.8774 

2517 
+0.1530 

+0.1786 
-1.3515 

.1956 
+0.5508 

.7513 
+0.0705 

-0.5455 

.1628 
+0.3710 
-0.9475 
-0.0169 
+0.1760 


6-0 


-  035.3-0.5790 

-  033.7-0.1789 

-  o  17.6-0.0302 

-  015.7-0.2239 

-  O  12.2 -0.1857 

-  o  4.61+0.4518 
+  o  25.2,+o.363o 

+  047.81+1.1505 
+  I  8.2+0.5308 
+  I    8.8+0.4436 

-1.0214 

^.7249 
-1. 1403 

56.8,+o.7949 
6.0|-o.3347 

44.O1+0.2479 

42.5^+0.0348 

58.0^+0.3723 

4.3-0.6021 

57.4' 


8.8 

36.4 
01+10  12.8 

52.9 


+  I 


-9 

-  8 

+  3 

+  7 
+  9 
-9 
-9 

-  7 

-4 

-  3 

+  I 

2 
+  3 


17.2 


-0.2084 
+0.9268 


6  + 


2.3-0.6451 
21.6+0.7502 
14.9+1.1301 
26.1  -0.2335 

6.6+1. 1918 
4.3-0.8126 

24.4-0.8344 
27.0-0.9137 

16.4+0.4823 


-  5    7-3-0.5531 


+  5 

^  7 
+10 

-II 

-  6 


0.5144 
0.5126 

0.5084 

0.5056 

0.5036 

0.5027 


0.4879 
04881 

0.4881 
0.4901 
0.4906 

0.4990 
0.5090 

0.5103 
0.5166 
0.5210 
0.5269 

0.5274 

0.5336 
0.5388 
0.5412 

0.545' 
0.5452 

0.5453 
0.5453 
0.5455 
0.5455 
0.5456 

0.5457 
0.5461 

0.5465 
0.5468 

0.5469 

0.5472 

0.5548 

0.5583 

0.5591 
0.5688 

0.5721 

0.5735 
0.5765 
0.5770 


y 


N. 


+0.1875 
0.1922 
0.2033 
0.2103 
0.2153 

+0.2174 


+0.2617 
0.2616 

+0.2615 
0.2592 
0.2586 
0.2469 
0.2313 

+0.2292 
0.2182 
0.2103 
o. 
o. 


^30r-49 
+67-11 


*^59 

-33 
-18 


r-2l 
-90 

K6-37 


^■53 
+54 


+  I 

-34 -«4 

+90     o 
+90+27 


-36 

-33 


991 
982 

«53 
739 
683 
590 

588 

585 
585 
581 
581 
578 

576 
566 

559 
551 
549 

336 

241 

216 

0.0889 

'K5.0753 
0.0695 
0.0564 

0.0535 
0.5777  (  0.0502 

0.5798+0.0386 


+0. 
o. 
o. 
o. 
o. 

+0. 
o. 
o. 
o. 
o. 

+0. 
o. 
o. 
o. 
o. 

+0. 
o. 
o. 
o. 


-44-74 

490+28 
+80-10 

+  4-71 

+49- 


+15 


+90+33 
+67-13 

10-66 

-31 
-22 


+44t 
+55 

+i3[-6i 

+35-39 
+43-31 


+32 


-42 


+34-39 


+73 

+67 


+80 


-28 


0.5805 
0.5829 
0.5832 

0.5837 

0.5843 
0.5851 


0.5871 
0.5880 

0.5882 


0.0345 
0.0206 
0.0176 
0.0138 

+0.0081 
+0.0016 


-31 
-64 


-7 
-12 

^^90+35 


-  2 


+73-7 
-16-^ 
+  4-64 


-63 


♦90+15 
+26-41 

+60-9 

+47  -19 
+68    o 

+10-54 
+33-30 
+90+31 
+  8-56 
+90+22 
+90+47 


+31 


0.5863  -00094 


00163 
0.0337 

■0.0375 


+90+53 
-3-^1 
-5-61 
-10-61 


+77 
+13 


-a8 


[+6 

-50 
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OCCULTATIONS,  1913. 


ELEMENTS  FOR  THE  PREDICTION  OF  OCCULTATIONS. 

MARCH. 


Thb  Star's 


At  Conjunction  in  R.  A. 


Limit- 
ills  Par- 
allels. 


Name. 


3  Scorpii 

40  B.  Scorpii 

n.  Scorpii 

48  B.  Scorpii 

50  B.  Scorpii 

24  G.  Scorpii 

65  B.  Scorpii 

85  B.  Scorpii 

6  Scorpii 

a  Scorpii 

116  B.  Scorpii 

134  B.  Scorpii 

135  B.  Scorpii 
95  G.  Ophiuchi 
43  Ophiuchi 

163  G.  Ophiuchi 

X  Sagittarii  (tar.) 

10  G.  Sagittarii 

210  B.  Scorpii 

W  Sagittarii  (xor.) 

38  B.  Sagittarii 

C.  D.  -28^  14268 

48  G.  Sagittarii 

62  B.  Sagittarii 

^  Sagittarii 

58  G.  Sagittarii 

r  Sagittarii 

183  B.  Sagittarii 

234  B.  Sagittarii 

248  B.  Sagittarii 

a?  Sagittarii 

A  Sagittarii 

56  B.  Capricomi 

17  Capricomi 

X  Capricomi 

27  Capricomi 

<t>  Capricomi 


Mag. 


5-9 
5.4 
30 

4-9 
6.4 

6.2 

5.5 
6.0 

3.1 
1.2 

6.2 
6.4 
6.0 
6.1 

5-4 

6.3 
4.4 
5-7 
5.8 
4-3 

4-7 
6.4 

6.3 
6.0 

2.8 

6.1 

3-5 
6.2 

5-9 
5-7 

4.8 

4.9 
6.3 
5.8 
5-3 

6.1 

5.3 


Red'ns  from 
I9i3'0. 


Aa 


•47 

.45 
.46 

•44 
•44 

.42 

•43 
.40 

•38 

.35 

•35 
.30 

•31 

.22 

.18 

.09 
.11 

.07 
.07 

.04 

.02 
.00 
0.97 
0.98 
0.97 

-K).95 
0.76 
0.77 
0.68 
0.65 

+0.55 

0.53 

0.35 
0.29 

0.19 

+0.18 
+0.18 


A3 


n 


Apparent 
Declina- 
tion. 


Washington 
Mean  Time. 


Hour 
Angle, 

H 


-1 1.6 -24  594 
1 1.6  2435.1 
11.3  2552.1 
11.3  2537.6 
1 1.6   2429.4 

-11.6-24  14.0 

11. 1  26    5.8 

1 1.2  25  15.6 
1 1.0  25  23.3 
10.6   26  14.6 

-10.6-26  21.1 


d 
26 


26 


lO.O 

9.7 

9-4 
9.0 

-  8.6 

8.5 
8.2 

7-9 
7-5 

■7.8 

7^5 

7-7 

7-5 
7.01 

■  7-5 

6.5 
6.2 

6.0 

6.1 

•5.6 
5.6 
5^i 
5-7 
5.2 

■54 

■  5.1 


27  17.8 

28  21. 1 

27  39.5 

28  37 

-27  507 
2748.1 

28  3.2 
2845.1 

29  352 

-28  28.2 

28  55-4 
28  19.2 
2841.0 
2952.1 

-28  28.3 

27  48.0 

28  46.4 
28    2.2 

27    99 

-26  32.0 

26  26.0 

24  5.6 
2149.9 
21  32.7 

-20  54.5 
-21    0.9 


27 


28 


29 


SO 
81 


h    m  h    m 

21  49.8,+  6  14. 1 
2328.4+  749.1 

23  34-1,+  7  54-6 
I  26.8+  9 43.0 

141-9+  9  57-6 

3  20.9 +11  32.9 

3  25-4+"  37-3 

615.1,-  9  39-4 
851.8;- 7    8.5 

12  15.2-  352.8 

13  4-1-  3   5-8 
18  23.2+  2    1.4 

1839.8+  2  17.4 

559.2-1048.7 

1030.0—  628.1 

1845.7+  I  29.1 

2032.2+  3  1 1.6 

020.3+  651.2 

I    8.6  +  7  37.6 

347.5+1010.6 

5  5.7+iii5^9 
643.2.-11    0.2 

9   0.6  -  8  47.8 

9   0.8-  847.6 

10  30-3'-  721.4 

i0  57-5r  6552 

6  i6.9|+ii  42.4 

6  30.8 +11  55.8 

14  1.4I-449.4 
16  26.0-  2  29.8 

4  13-2  +  8  53.3 
540.0+10  17. 1 
I  13.8+  5  12.9 
4i2.2j-^  8   5.7 

15  20.4,-  5    6.8 

1550.6-  437.5 
1855.8-  137.9 


+0.3605 

-0.3095 
+1.0090 

+0.4838 
-0.7342 

-12365 
+0.6939 

-0.5617 

-0.7637 
-02773 

-0.2562 

+0.1727 

+1.2552 

-0.3984 
-0.2371 

-0.8084 
-0.9036I 
-0.7050 
+0.0337 
+0.9 1 10 

-0.291 1 
+0.2005 
-0.43 1 1 
-0.0383 
+1.2578 

-0.2392 

-0.1457 
+0.9294 

+0.7140 

-0.0194 

+0.5474 
+0.6148 

+0.8492 

-1. 1580 

+0.5005 

-0.1 1 14 
+0.5935 


0.5627 
0.5630 
0.5630 

0.5634 

0.5635 

0.5638 

0.5638 

0.5645 
0.5648 

0.5652 

0.5653 

0.5659 
0.5660 

0.5659 
0.5654 

0.5642 

0.5637 
0.5626 

0.5624 

0.5617 

0.5613 
0.5608 

0.5599 
0.5599 
0.5593 

0.5591 
0.5501 

0.5500 

0.5455 
0.5440 

0.5365 
0.5356 
0.5226 
0.5206 

0.5135 


/ 


N. 


S. 


0.1534 

0.1493 
0.1490 

0.1440 

0.1434 

-0.1390 
0.1390 
0.1316 
0.1244 
0.1152 

-0.1 1 29 
0.0984 
0.0978 
0.0655 
0.0528 

-0.0290 
0.0240 
0.013 1 

O.OIII 

-0.0036 

+0.0001 
0.0049 

O.OI  1 1 
O.OIII 

0.015 1 

+0.0164 
0.0679 
0.0686 

0.0871 
0.0930 

+0.1200 
0.1232 
0.1622 
0.1677 
0.1865 


+48 


-25 


0.5132  ,+0.1873 
0.5II2I+0.I924 


+13-63 
+651+15 

+54|->8 
-9,-90 

-47|-90 
+64-  6 

-  1-S4 

-13,-90 
+11-62 

+12.-60 

+^-35 
+62+45 

0-70 

W  8-59 

-25-90 
-31-90 
-20-90 

+17-43 
+61+10 

r 

0-63 
+26-33 

-6-73 

+i4;-47 

+6r+50 

+  4'-59 

+I4r53 
+62I+11 

+62r4 

+231-46 

56I-14 
+60-10 
+66i+  3 

-34i-90 

+60-18 

I 

+29.-51 
+66-13 


APRIL. 


128  B. 

152  B. 

39 
42 
45 
50 
182  B. 

58 

70 

81 

h 

96 


Capricomi 
Capricomi 
Capricomi 
Capricomi 
Aquarii 

Aquarii 
Aquarii 
Aquarii 
Aquarii 
Aquarii 

Aquarii 
Aquarii 
Aquarii 
Aquarii 
Aquarii 

Aquarii 


6.5 
3-8 
3.0 

6.5 
4-4 

6.2 

5-5 
6.1 

5-9 
6.2 

6.4 
6.1 

6.4 

5-4 

4-4 

5-7 


+0.1 1 
0.04 

+0.01 
0.00 

-0.07 

-0.09 
0.1 1 
0.12 
0.13 
0.16 

-0.18 
0.22 
0.29 
0.30 

0.34 

-0.36 


-  5.1- 

5-5 

5-4 

5-1 

5.3 

50 
5.2 
5.0 
4.8; 
4.8, 

4-5 
4-8 

4-5! 
4-5: 

4^4l- 


19  31-8 

17    3.4 

16  31.4 

17  15.2 
14  17.6 

■14  37.4 
13  16.0 

1344-5 
13  58.3 
13  21.7 

-II  21.2 

II    i.o 

731-8 

8   9.9 
631.2 

-  5  36.1 
[Eph 


8 


2  19.2+  532.3 

7  36.1 +10  39.8 

II  15.7-  946.8 

1256.81-  8   8.7 

21  39-3|+  o  19.0 

0  53-8|+  327-9 
3174+  5  47-5 
4  29.3!+  6  57.4 
728.01+  9  51. 1 

10  32.0 -I  I  10.0 

11  28.3-10  15.2 
2049.7!-  I    9.1 

4  5-4!+  5  54-9 
612.3!+  758.4 

II  24.0-1058.2 
14  16.6-  8  10.3 


-K).4o89 
-1. 2419 
-1. 056 1 

■K>.II72 

-1.2342 

-0-1255 
-1.0777 

-0.2702 

+0.6863 

+0.7405 

-1.2650 
+0.6479 
-1,4002 

-0.1595 
-0.6548 

-0.9307 


0.5070  +0.2028 
0.5039'  0.2102 


0.5020 
0.501 1 
0.4969 

0.4955 

0.4945 
0.4940 

0.4928 

0.4917 

0.4914 
0.4884 
0.4867 
0.4861 
0.4854 

0.4850 


0.2147 
0.2168 
0.2269 

+0.2302 
0.2327 

0.2339 
0.2369 

0.2396 


+0.2403 
0.2479 
0.2 
0.2542 
0.2568 

+0.2583 


+58-23 

-35-90 
-20-90 

+44-38 
31-90 

+33-52 
-18-90 

+27-60 

+77-  9 
+77'-  6 
-32-^ 
+79-11 
528  -47'-90 


36 
1+11 


-53 
-«7 


V  4h90 


13] 


OCCULTATIONS,  1913. 


579 


ELEMENTS  FOR  THE  PREDICTION  OF  OCCULTATIONS. 

APRIL. 


Tbs  Star's 


Name. 


317  B.  Aquarii 
337  B.  Aquarii 
342  B.  Aquarii 


Arietis 
Arietis 

Arietis  {mean) 
Arietis 
Arietis 

Tauri 
Tauri 
Tauri 
Tauri 
Tauri 

Tauri 
Tauri 
Tauri 
Tauri 
Tauri 

Tauri 
Tauri 
Tauri 
Tauri 
Tauri 

Tauri 

Tauri 

Aurigae 

Aurigae 

Aurigae 

Tauri 

Aurigae 

Taun 

Aurigae 

Aurigae 

Tauri 

Tauri 

Aurigae 

Taun 

Aurigae 

Aurigse 
Aurigae 
Aurigae 
Aurigae 
Aurigae 

Geminorum 
Geminorum 
Geminorum 
Geminorum 
Geminorum 

Geminorum 
Geminorum 
Geminorum 
Geminorum 
Geminorum 


M 

47 

e 

C 

66 

7 
16 

17 
18 

20 
21 
22 

23 

V 

104  B. 

27 
28 

14  H. 
P 

0 

X 

17  B. 

38  B. 
47  B. 

354  B. 
22 

/J 

107  B. 
116  B. 

406  B. 
136 

154  B. 
415  B. 
183  B. 

K 

211   B. 

49 
53 
54 

28 

47 

53 
134  B. 

59 

f 

6» 

V 

c 
0        Geminorum 


I 


6.3 
6.5 


5.7 

5.8 
4.6 

50 
6.1 

5-9 
5.4 
3.8 
5.6 
4.3 

4.1 
5.8 

6.5 
4-3 
30 

5-5 
3.7 
5-2 

5.3 
5.6 

50 
5.3 
6.0 

6.5 
6.0 

64 
64 

1.8 

6.5 
5-9 

5.6 
4.6 

64 
6.1 

6.3 

44 
6.3 
51 
5.6 
5.8 

5-5 
56 

5  9 
6.5 

5.7 

3.9 
50 

50 
4-3 

5.5 

50 


Red'ns  from 


Aa 


A£ 


// 


8 

-o.36|-  4-3 
«  0.38  4.0 
-0.39-  4.0 


,-0.63 
i  0.58 

,  0-59 
0.54 

o-50| 

f0.50  + 

I  ^-45 

;  0.44 

i  ^-45 

1-0.44  + 

°-45 
'  045, 

:  0.44 

-0.42 + 
'  0.42 

043 
043 

'  0-35, 

^.30,+ 

0.27I 

o.ii' 

I  0.03! 

,-O.OI| 

+0.06  + 
0.07' 
o.io| 
0.16, 

0.18 

( 

,40.27:+ 

I  0-291 

0.31 

,  0.34 

0.37! 

+043  + 
0.48 

0.57' 

0.60 
0.61 

+0.65  + 

0.82 
0.86 
0.86 

0.92 

+0.93  + 
0.96 
0.96 
1.00 
1.04 

+  I.I2  + 


4.6 

54 
5.6 
6.1 
7.0 

7.5 

7.9 

7-9 
8.0 

7.9 

7.9 
8.0 

8.0 

7-9 
8.0 

7.8 
8.0 
8.0 
8.4 
9-2 


Apparent 
Declina- 
tion. 


623.1 

5   05 
433.8 

NEiV 

+19  38.6 
20  19.3 
20  59.7 
20  43.5 

22  304 

+24  10.5 
24    I.I 

23  50-6 
2434.2 

24  1 1.8 


+24 

24 
24 
23 
23 

+23 

23 

23 

25 
26 


9.7+27 

9.3,  25 
0.6    27 

0.7;  27 
0,8,  27 


0.9  +27 

1.3!  28 


I.I 
0.9 

1.4 


28 

27 
29 


5-9 
17.2 

15.6 

40.8 

50.3 

9.4 

474 

524 
19.2 

154 

8.7 
25.6 

45.3 
34.7 
55-5 

524 

51-5 

32.3 
36.6 

10. 1 


56.8 

35-7 
56.0 
34.3 

i.5i  2931.4 


1. 1+27 
0.9   27 

'4, 
0.9 


I 


28 
27 


1.4+29 

1.4  29 
0.7  28 
i.o  29 
0.7    28 

0.9  +29 
9.6  27 
9.8    28 

9-3  ^(^ 
9-5    27 

9-5  ^27 

9.5  28 


28 

27 
25 

8.1  +26 


94 

8.8 

8.1 


At  Conjunction  in  R.  A. 


Limit- 

inic  Par< 

allels. 


Washington 
Mean  Time. 


d 
8 


h     m 

15    l-l 

20  2.6 

21  10.8 


MOON. 


Hour 
Angle. 

H 


h    m 
726.9 

2334 
I  27. 


%     410.3+  239.0-0.7659 


9 


10 


12 


13 


11  41.0.+  9 

12  13.1  +10 

19  334  -  6 

1  43.9  -  o 

425.1,+  2 
9    2.8"+  6 

9   4.9+  6 
9  ii.8|+  6 

9  I3.4i+  6 


930.0 
931.9 
935.7 
943.6 
10  14.2 


+0.1292 
-0.0892 

.2837 


0-0 


1037.7 
1058.7 

10  59.3 

11  27.7'+  8 
20  22.2-  6 


025.2-  2 

I  23.4  -  I 

13  564!+io 

1847.0-  8 

2051. ij-  6 

11     I  23.2!-  2 

2  i9.7r  I 

3  29.9'-  o 
721.6;+  3 
8  40.5  +  4 

13  18.7'+  8 

14  14.9+  9 
+10 
-II 

-  9 


55.2  +0.0528 
26.3-0.5621 
27.9+ 1. 143 1 
29.8,+o.35ii 

5.8-0.9683 
34.0-0.0382 
36.o'+o.i548 
42.6-0.6008 
44.2  -0.2004 

7  0.3-0.0515 
7  2.1-0.2456 
7    5.7-0.2074 

7  13.3  +0.4305 
742.9+0.3417 

8  5.5+1. 1293 
8  25.8+0.5096 
8  26.4  +0.4220 

53.8|-i.0440 
30.7-0.7499 

364 -1. 1673 
404+0.7723 
24.7I-0.3632 
55.8 +0.221 1 
56.5+0.0067 

34.9,+o.3455 
40.6  -0.6353 


32.1 

35-1 

5.6 

3.8 
20.6 

3.8 
0.2 

31 
51.0 

4«.6 

58.5 
18.1 

59 

5-5 

596 

596 
lEph  IJ] 


15  30." 
17  164 
19  20.8 

2252.8- 

I    9.2- 

6  390'+ 

7  52.6  + 

8  20.6  + 


9.5 

25.3 

52.6 
46.5 

58.7 
19. 1 

19.6 


-0.2395 
+0.9030 
-0.6801 


0.4849 
0.4844 
0.4843 


/ 


+0.2586 

0.2609 

+0.2612 


+0.21 15 
0.1998 
0.1988 
0.1864 

0.1745 

+0.1691 
0.1596 
0.1596 

0.1593 
0.1591 

+0.1585 
0.1585 
0.1583 
0.1580 
0.1569 

+0.1561 

0.1553 

0.1553 

0.1543 
0.1338 

+0.1239 
0.1216 
0.0885 
0.0754 
0.0691 


10  21.8+  5 
2048.2-  8 
2234.6-  7 
23    1.6-  6 

3 


1574- 

2  25.2- 

3  50  o  - 

4  13- 
6  26.8  + 

9  42.0  + 

13  24.7  + 


3 

2 

I 
o 

3 


+0.7248 
+1.1074 
-0.2672 
+1.1698' 
-0.8519; 

56.0-0.8750' 
45.1-0.9557 
31.6+04533 
42.2  -0.5933 
9->|+o.i33i 

54-06953' 
53-2  +0.7885 
1 1.0 -04334 
45.1  +0.7661 
56.4  -0.4806 

29.6  <j.69,V4 
8.2  -1. 1644 

57-3  0.9759 
22.4  -0.1924 

29-9*0.5703 
3.8  -<j.9026 


0.5245 

0.5303 
0.5308 

0.5367 
0.5416 

0.5439 
0.5475 
0.5475 
0.5476 

0.5477 

0.5479 

0.5479 
0.5480 

0.5481 

0.5484 

0.5487 
0.5490 
0.5490 
0.5494 
0.5563 

0.5592 
0.5600 
0.5685 

0.5715 
0.5726 

0.5748 140.0561 
0.5753'  0.0533 
0.57581  0.0498 
0.5777  0.0385 
0.5781  0.0345 

0.5796  +0.0202 

0.5799'  0.0172 
0.5803!  0.0136 
0.5809'  0.0081 
0.5815+0.001.8 

0.5820  -OXXD9I 

0.5823'  0.0162 

0.5831  0.0335 
0.5831  0.0372 
0.5830  0.0387 

0.5829  -ox)450 
0.5821  0.0773 
0.5817  0.0827 
0.5816  0.0842 
0.5810   0.0929 

0.5809  -0.0943 
o.58f:>5  0.0987 
0.58^^5  ox>990 
o.58of:)  0.1066 
0.5788    0.1 159 

05775  -0.1266 


N. 


-38 

h49 
+30-60 


+5« 
+40 


+  3 
+48 

+15 


-71 
-32 

-^5 


+904^31 
+66:14 

-11-66 

+43-32 

+541-22 

+  I2|^2 
+34,-40 

+42  -32 
+31,-42 
+33-41 

+72-  8 
+661-12 

+90J+34 

+78!-  4 
+7i|-  9 
-17' -65 

-3o:-63 
+90,+i4 

+24I-43 

+58,-10 

+45.-2 1 

+66  -  2 

8|-57 

|+3i|-32 

+90+29 

5-59 

+90+21 

+90+45 
+29-30 
+90+51 

-  6-61 

-  7-61 
-13-61 

+75+  5 
+  11  -52 

r53-ii 

+  5-60 

-^90+19 

+20-45 

+90  +17 
+18  -50 

5-63 

-31-62 
-14-62 

34-34 
+85+  4 

-8-64 
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ELEMENTS  FOR  THE  PREDICTION  OF  OCCULTATIONS. 

APRII<. 


Tan  Stak's 


At  Conjunction  in  R.  A. 


Limit- 
ins  Par- 
allels. 


Name. 


00 

4 


X 

28 


r 

90  H^ 
107  B. 

34 

37 
/ 

X 
308  B. 

6 

80 

89 

/? 
27  B. 

13 
162  B. 

200  B. 

/ 
319  B. 

9 

a 

550  B- 
86 

621  B. 

214  G. 

40  H. 

43  B. 

47  G. 

64  G. 

153  B. 
169  B. 
177  B. 
42 

6 
A 

31  B. 

32  B. 

3 

40  B. 
It 

48  B. 
50  B. 
24  G. 

65  B. 
85  B. 

6 
a 
116  B. 


Cancri 
Catim 
Cancri 
Cancri 
Cancri 

Cancri 
Cancri 
Cancri 
Cancri 
Leonis 

Leonis 
Leonis 
Leonis 
Leonis 
Leonis 

Leonib 

Leonis 

Leonis 

Virginis 

Virginis 

Virginis 
Virginis 
Virginis 
Virginis 
Virginis 

Virginis 
Virginis 
Virginis 
Virginis 
Virginis 

Virginis 

Virginis 

Virginis 

Librae 

Librae 

Librae 
Librae 
Librae 
Libne 
Libne 

Scorpii 
Scorpii 
Scorpii 
Scorpii 
Scorpii 

Scorpii 
Scorpii 
Scorpii 
Scorpii 
Scorpii 


Scorpii 
Scoipii 
Scorpii 
Scorpii 
Scorpii 

134  B.  Scorpii 


Mag. 


I  Red' ns  from  . 


5-9 

6.2 

5.9 

5.9 
6.1 

5.7 
6.4 

4-7 
6.1 

6.3 
6.4 
5-5 
5-3 
4.7 
5.8 

4.1 
6.4 

5-7 
3-8 
6.5 

5-9 
6.2 

6.3 
6.0 

6.3 

5.6 
6.2 
1.2 
6.0 
5-6 

6.4 

6.5 

5.1 

5-7 
6.1 

5.8 

6.3 
6.0 

6.2 
50 

4.7 
4.6 

5.4 
5.3 
5.9 

5.4 
3.0 

4.9 
6.4 
6.2 

5-5 
6.0 

3.1 
1.2 

6.2 
6.4 


A8 


% 

.16 
.16 
.21 

•25 
.31 

.33 
.34 
.37 
.53 

•71 

.701 

•73 
.82 

.82 

.87 

.87 
.85 

.87 
.92 

.91 

.95 

.94 

•941 

•95 

•97 

H-2.00 

1.99 

2.01 

2.03 
2.05 

+2.06 
2.06 
2.07 
2.14 

2.12 
+2.12 

2.15 
2.14 

2.14 

2.14 

+2.15 

2.15 
2.14 

2.13 
2.14 

+2.14 

2.15 
2.14 

2.13 
2.12 

+2.14 
2.12 
2. II 
2.14 
2.14 

+2.12 


n 


7 
7-2 
6.9 
6.1 

5.7 

5^6 

5-5 
4.0 

2.4 
2.3 


4+25 


3.4H-I3 
3.6 


6.4 
8.0 

8.3 
9.2 
9.9 
0.5 
1.6 

2.1 

3.1 
4.0 

4.2 

4-4 
4.8 

5.6 

5-7 
6.0 

6.2 
6.3 

6.4 
6.4 
6.4 
6.3 

5-5 

53 
4.7 
4.8 

4-7 
4.6 

4.0 
4.0 

4^1 
4-2 
4.0 

3-9 
3-7 
3.6 
3^8 
3.7 


Declina- 
tion. 


askington 
eantune. 


Mean 


38.0 

25  199 

25  46.4 

24  >7.9 
24  26.1 

+24  22.6 
24  23.0 
21  47.0 
21  38.6 
16  10.8 


14 
II 

7 
8 

6 
4 

3 
2 

I 

o 

4 
4 
5 
5 
-  8 

9 
10 

12 

II 

-H 

15 

15 
21 

21 


47.0 

9.7 
0.2 

48.3 
32.1 

302 
20.2 

32.4 

15.1 

0.7 

18.4 

8.3 
34-6 
21.4 

49.8 

31.4 
52.2 

42.7 
46.4 

59.7 

33.5 
55-5 
53.8 

1-7 
41.9 


-22    4.9 

24  1 1.9 

2251.5 

22  52.2 

23  32.4 

-25  29.5 

25  4.3 

24  16.7 

23  43-4 

24  59.4 

-2435.1 
2552.1 

25  37.6 

24  29.5 
24  14.0 


3.3-26  5.9 
3-3  25  15.6 
3.0  2523.3 
2.6  26  14.6 
2.5    26  21. 1 

1.8-27  17.8 


d 
18 


14 


Hour 
Angle, 


h     m       h 

16  23.6  +  9 

16  43.2 +10 

20  1 2.7 -10 

O  17.6-  6 

3  34.0:-  3 


445^o-  2 
521.4-  I 

9  36.2|+  2 

22  13.11-  9 

15  20  40.3 -I  I 


16 


17 


23  18.4 

I  32.1 
16   8.8 

23  20.3 
326.4 

642.8 

852.7 
1248.8 


18 


19 


80 


21 


28 


r  9 

-  7 
-^  7 

-  9 

-  6 

-  2 

-  o 

+•  3 


20  19.0 +10  1 7.0 -0.05 1 3 


83 


013.4 

917.8-  I 
1332.6+  2 

15  17.3+  4 
1739.5+  6 
2236.6+11 

8  12.3-  3 

845.1-  2 

15  44.9  +  4 
20  0.4+8 

1    3.0-10 

9  14.2-  2 
934.1-2 

12  2.0-  o 
8    2.3-  4 

"52.3-  I 

16  2.6+  2 
22  59.9  +  9 

056.5 +11 

I  35-1-" 
I  57.4 -I  I 

6  20.0-  7 

725.2-  6 

732.9-  6 
734.1-6 
7510-  5 

9277-  4 

933.2-  4 

II  23.7-  2 

II  38.5-  2 

X3  15-5  -  o 

13  19.9-  o 
16  6.1+  I 
1839.4+  4 
2158.4+  7 
22  46.3  +  8 

358.3 


m 
55.7  +0x5967 

14.5  +0.3608 
24.1-0.5820 
28.8+0.3035 
19.9  -0.3629 

11.6-0.^996 

36.6  -0.0084 
28.5  +1.2847 
23.0-1.0356 
44-3  -0.7308 

1 1.8 +1.0025 
2.7  +0.0531 
3.7-0.6994 

59.6 +0.481 1 
1.6 -1.4090 


519 

46.3 

1.9 


-  9  56.4 


10. 1 
56.2 

37-4 

54-9 
42.0 

1.6 
29.9 

15.7 
22.4 

45.4 


0.3254 
+1.2064 
+0.8576 


+0.0362 

-1-3183 

+1.2465 

+1.1735 
+1.2586 

'K).2942 

+0.2363 
+1.4263 
+0.3178 
+I.217O 
-0.9129 


51.4-04632 

32.1  +0.8262 
9.4 +0.1 801 

52.2  +0.7477 
10.6  +0.6342 

50.4+0.1972 
32.3+1.0700 
24.6-0.6439 
58.3-0.7417 

36.9 -O.I  182 
24.2+1. 1673 

21.4+0.5649 
I4.0-0.27I3 

12.9-0.8463 
56.6  +0.4143 

23.5  -0.2496 

18.2 +1.0588 

31.9+0.5388 

17.7-0.6694 

44.4 -1. 1663 

40.2  +0.7482 

59.6-0.4953 

27.2-0.6937 

38.5  -0.2099 
24.5-0.1887 

+0.2393 


-10  35.4 


0.5764 
0.5763 
0.5749 
0.5730 

0.5715 

0.5710 

0.5707 

0.5686 
0.5619 

0.5505 

0.5493 

0.5483 
0.5426 

0.5405 
0.5394 

0.5385 
0.5382 

0.5377 
0.5369 
0.5368 

0.5370 
0.5374 
0.5376 

0.5379 
0.5388 

0.5410 
0.5412 

0.5434 

0.5449 
0.5468 

0.5502 
0.5503 

0.55  H 
0.5603 

0.5620 

0.5638 
0.5665 
0.5672 

0.5675 
0.5676 

0.5692 
0.5696 
0.5696 
0.5696 

0.5697 

0.5701 
0.5701 
0.5706 

0.5707 
0.57" 

0.571 1 

0.5719 
0.5725 
0.5730 

0.5731 
0.5738 


N. 


1358  +67 
+12 
+63 

+25 


2900  +90 


-0.1348 
o. 

0.1455 
0.1562 

0.165 1 

-0.1679 
0.1695 
0.1 801 
0.2089 
0.2505 

2543 

0.2575 

0.2753 
0.2817 

0.2848 

-0.2873 
0.2883 
o. 

0.2936 
0.2930 

-0.2929 
0.2918 
0.2914 
0.2908 
0.2883 

-0.2822 
0.2816 

0.2750 

0.2706 
0.2641 

-0.2528 
0.2523 
0.2484 
0.2 1 15 
0.2029 

936 

772 

732 

707 
698 

587 

559 
556 
556 
549 

504 
504 
452 
445 
403 

400 
326 

257 
162 

138 


+17 
+11 

+90 

-15 


+50-22 

-9 

-59 

-49 


-57 
-63 
+48 

I-69 
6-74 

^+13 

M7-38 
8-79 

+73  -19 
-48-82 

+28-63 
+90+22 


1+42 

46 


o 

1-48 
-43 


-32 

+86+27 


+86 

^85 
+61 

+57 
+81 


+21 
+28 

-30 

-32 
+54 


o. 
o. 
o. 
o. 

-o. 
o. 
o. 
o. 
o. 

-o. 
o. 
o. 
o. 
o. 

-o. 
o. 
o. 
o. 
o. 


♦^5^ 

+59 

+15 

-15 

+51 


+16 

*65 
+57 


+62 

+  I 

-9 


+60-28 

+78+26 
-6 

+17 

75 

|+49[ 
+68- 

+68 


-72 

-  I 

-35 

4 
-10 


+43-34 
+66'+-i9 

-  2 

-81 
+24 


-90 

-51 

+29 

-13 
-61 

-90 
h-22 


h6o 
+19 

1-15 
6-90 

h39r90 


-  2 

-77 
-90 


+I5p57 
+16^6 


lEph  ul 


-0.0990  |+36i-3 1 
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OCCULTATIONS,  1913. 


ELEMENTS  FOR  THE  PREDICTION  OF  OCCULTATIONS. 

MAY. 


Tun  Star's 


At  Conjunction  in  R.  A. 


Limit* 
ini;  Par- 
allels. 


Name. 


17  B. 
38  B. 

47  B. 
354  B. 
22 

/J 

107  B. 

116  B. 
406  B. 
136 

154  B. 
415  B. 
183  B. 

K 

211    B. 

49 
53 

54 
28 

47 

53 
134  B. 

59 
1 

V 

'      c 

1  ^ 

<       00 


t 


Pisdum 


Aurigse 
Aurigse 

Auries 

Taun 

Aurieae 

Taun 

Aurigse 

Aurieae 

Taun 

Tauri 

Auriese 

Taun 

Aurigse 
Aurigae 
Aurigae 
Aurigae 
Aurigae 

Aurigae 

Gemmonim 

Geminonim 

Geminonim 

Geminomm 

Gemmonim 
Geminomm 
Geminonim 
Geminonim 
Geminonim 

Geminonim 

Cancri 

Cancri 

Cancri 

Cancri 


28  Cancri 
v*  Cancri 
V*  Cancri 
y  Cancri 
90  H*.  Cancri 

107  B.  Leonis 

34        Leonis 

37        Leonis 

/        Leonis 

X        Leonis 


6 
80 

27  B. 

162  B. 
200  B. 

/, 
319  B. 

9 
50 


Leonis 

I^eonis 

Leonis 

Virginis 

Virginis 

Virginis 
Virginis 
Virginis 
Virginis 
Virginis 

Virginis 


Mag. 


4.4 

6.0 

6.5 

6.0 
6.4 

6.4 
1.8 

6.5 

5-9 
5.6 
4.6 
6.4 
6.1 

6.3 
4.4 
6.3 
5.1 
5.6 

5-8 

5-5 
5-6 

5-9 
6.5 

5-7 
3-9 
5.0 

4.3 
5-5 

5.0 

5-9 
6.2 

5.9 

5.9 

6.1 

5.7 
6.4 

4.7 
6.1 

6.3 
6.4 

5.5 
5.3 
4.7 

4.1 
6.4 

57 
3.8 

6.5 

6.2 

6.3 
6.0 

6.3 
5.6 

6.2 


9 
-0.25 


-0.27 
0.23 


Red'ns  from 
1913.0. 


Aa 


-0.20|-»-  9.6 
0.15 
0.15 
0.13 
0.08 


-0.07 

-O.OI 

+0.01 

0.02 

0.05 

+0.07 
0.12 
0.16 
0.24 
0.26 

+0.27 
0.30 

0.45 
0.48 

0.49 

-K>.54 

0.55 

0.57 
0.61 

0.65 

K).72 

0-75 

0.75 
0.81 

0.86 

+0.91 

0-93 
0.94 

0.98 

1. 16 


AS 


// 
+    I.I 


9.2 

9-4 


9-7 

lO.Oj 

9.9 

9.9 

+10.2 

lO.O 
IQ.O 
10.3 

icd 

+10.5 
10.4 
10.5 
10. 1 
10.4 

+10.2 
10.3 

94 
9.6 

9-3 

94 

94 

94 
9.0 

8.4 

8.5 

7-9 

7-7 

7-5 
6.8 

6.5 
6.4 
6.4 

5 
3.8 


+1.38 
1.38 
1.42 

1-54 
1.58 

+1.65 
1.65 
1.68 
1.76 

1-77 
+1.85 
1.87 
1,89 

1-93 
2.01 


Apparent 
Declina- 
tion. 


Washington 
Mean  Time. 


-0.7 

1.8 

1.9 

4-7 
6.6 

-7.8 
8.7 

9-3 
10.5 

II. I 


-136 
13-8 
14.2 
14.6 

15.7 


+  7  25.3 
NEW 

+27  45.3 
27347 

+27  55-5 

27  524 
2851.4 

28  32.3 
27  36.5 

+29  10. 1 

27  567 

27  357 
28559 
2734.3 

+29314 

29  32.0 

29  35.0 

28  5.6 

29  3.8 
+28  20.6 

29   3.8 

27  0.2 

28  3.1 

26  5 1 .0 

+27  48.6 

27  58.5 

28  5.9 
27  5-5 
25  59.6 

+26  59.7 
25  38.0 

25  19.9 
25  46.5 
24  179 
+24  26.2 
24  22.6 
24  23.0 
21  47.0 
21  38.6 

-»-i6  10.9 

13  47.1 

14  97 
II    t).3 

748.3 

630.3 
4  20.2 

332.5 
2  15.1 
I    0.7 

•-  4    8.3 

4  34-6 

521.4 

5  49-8 

8314 


d 
8 


h     m 
7  59-2 

MOON, 


7 
8 


9 


10 


11 


+2.001-16.0'-  9  52.2 
[Eph 


12 
13 


14 


16 


16 


19  50-3 
036.8 


Hour 

Angle. 

H 


h    m 
+  946.1 


-  5  54.0-0.4613 
I  18.6 


2393+  039- 1 
+  457.2 
+  5  50.7 


+0.1685 


7  7.8 

8  3.6 
913-0+  657.4 


13  1-9 

14  19.9 
18552 

19  508 

21  5.2 

22  50.6 

053-8 
424.0 

639.3 

12  7.0 

13  20.2 

13  48.1 

15  48.7 

2  13.2 

3  59-5 
426.4 

722.3 

750.0 

926.3 

II  52.0 

15    7.8 

18  51.3 

2151-2 

22  10.8 

I  41.7 

548.5 

9   6.8 
10  18.5 

1055.3 

15  12.9 

4  0.8 

2554 

5  37-3 

754.3 

22  54.2 

6  18.0 

13534 

16  7.1 

20  10.3 

353.9 
755.2 

21  377 

23  25.3 

151-5 
656.8 

1647.4 

17  20.9 


+1037.2 

-m  52.2 

-  7  43-5 

-  650.1 

-  5  38.6 

-  3  574 

-  I  59-3 


+ 

+ 
+ 
+ 


+0.1153 
-0.0999 

■K>.233I 

-0.7442 
-0.35 1 1 

40.7829 

-0.7947 

+0.6009 
+0.9816 

-0.3892 

+1.04 1 1 

-0.9757 

I  22.5 -1 .002 1 


332.4 


-1.0839 


846.9+0.3173 
957.1,-0.7285 


+10  23.9-0.0037 
-1 1 40.4I-0.8323 

-  I  4o.8-K).643i 
+  o  1.3-0.5802 
+  027.0+0.6193 

+  3  15-9 -0.6301 
+  3  42.6  ^.8433 
+  5  i5-i,-'-^272 
+  7  349,-0.3445 
+1043.1  ■K).4i76 

-  942.2-1.0612 

-  649.3-0.0603 


-  6  30.5 

-  3    7.7 
+  049.6 

4  0.3 

5  9-3 

5  447 
952.6 
147.8 


■K).2045 

-0.7434 
+0.1436 

^-5274 

-0.6651 

-0.7748 

+I.I277 
-I.2II7 


-  341.71-0.9051 


-  I  54 
+  I    7.0 

-  8  23.3 

-  I  14-3 

+  6  6.3 
+  8  15.6 
-II  49.0 

-  4  20.4 

-  o  26.8 

-II  10.8 

-  9  26.8 

7    5-3 
2  10.0 

721.4 
753.8 


+0.8476 
-0.1112 
-0.8660 

+0.3354 

-0.4754 
+1.0797 

+0.7305 
-0.1824 

-0.0887 

+1.1577 
+ 1 .0862 

+  1.1760 

+0.2068 

+0.1646 

+1.3703 


0.4942 


0.5741 
0.5767 

0.5778 
0.5802 

0.5805 
0.5810 
0.5823 

0.5828 

0.5844 

0.5845 

0.5847 
0.5850 

0.5853 
0.5858 
0.5862 

0.5859 
0.5858 

0.5858 

0.5857 
0.5836 

0.5831 
0.5830 

0.5822 
0.5820 
0.5813 
0.5803 

0.5789 

0.5773 
0.5757 
0.5755 
0.5736 

0.5714 

0.5694 
0.5687 

0.5683 

0.5656 

0.5576 

0.5441 
0.5426 

0.5414 
0.5350 
0.5324 

0.5306 
0.5301 

0.5294 
0.5287 

0.5286 

0.5296 
0.5299 

0.5304 
0.5313 
0.5344 

0.5345 


+0.2592 

+0.0885 
0.0746 

+0.0687 
0.0558 
0.0528 


+0.0337  -  2;-6i 
0.0198  +891+14 


y 


N. 


+54:-35 


+191-48 
+51-16 

+39-26 


+59 


-  8 


+  2-62 


0.0492  +251-38 


0.0378 


+90+22 


0.0168 
0.0126 
0.0074 

+0.0009 

-O.OIOO 

O.OI  7 1 
0.0345 
0.0383 

-0.0398 
0.0462 
0.0780 
0.0835 
0.0850 

-0.0937 
0.0951 
0.0996 
0.1069 
0.1 162 

-0.1270 
0.1350 
o  1360 

0.1453 

0.1562 
-0.1646 

0.1675 

0.1689 

0.1793 

0.2072 

-0.2469 
0.2510 

0.2541 

0.2706 
0.2770 

-0.2816 
0.2828 


490+36 
+22L-37 

+90+41 

-i5ki 
-i7!-6i 

-25^-61 

+^5r  ' 
2-61 

+44-18 

-  4-6t 
+90+11 

+12-54 
+90+  9 

+  9^-59 
-271-62 

+25-43 


+71 


-  4 


-20J-64 
+41-30 

+57-17 
+  3.-65 
+53-21 

+16I-58 
+  8-66 
1I-66 
+90+32 
-30-69 

-4f-74 
+90+  3 


+39 


-4: 


-  1-79 


0.28681+35 
0.2876 

-0.2863 
0.2857 
0.2849 
0.2832 
0.2768 

-0.2765 


+63 
+20 


-26 

-72 


+90+13 

0.28481+90-  7 

-55 
+40-49 
+86+20 


+86+15 
+85+21 

+56-34 
+53-36 

+81  +42 
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ELEMENTS  FOR  THE  PREDICTION  OF  OCCULTATIONS. 

MAY. 


Limit- 

Th«  Star's 

At  Conjunction  in  R.  A. 

inff  Par- 
allels. 

Namr. 

Mag. 

Red'ns  from 
19x3.0. 

Apparent 
Declina- 
tion. 

Washinston 
Mean  Time. 

Hour 

Angle, 

H 

Y 

x" 

y 

N. 

S. 

A5 

0       f 

d    h    m 

h    m 

0 

0 

a        Virginls 

1.2 

+2.07 

-16.4 

-1042.7 

17     0  30.8 

-  9  10.5 

40.2606 

0.5373 

-0.2700 

^-56-31 

550  B.  Virgmis 

6.0 

2.10 

16.9 

1246.4 

452.0 

-458.1 

+1.1771 

0.5391 

0.2659 

478  +23 

86        Virgiilis 

5.6 

2.15 

16.9 

1 1  59.7 

10    I.O 

+  0   0.5 

-0.9661 

0.5414 

0.2599 

-  9 

-90 

621  B.  Virginis 

6.4 

2.21 

17.3 

14  33.5 

18  21.6 

+  8    4.0 

-04959 

0.5456 

0.2491 

+15 

-75 

214  G.  Virgmis 

6.5 

2.22 

17.5 

15  55-5 

18  41. 8 

+  8  23.6 

+0.8063 

0.5457 

0.2487 

^■75 

-  2 

40  H.  Virginis 

5.1 

•H2.24 

-17-5 

"15  53.8 

21  12.2 

+1048.8 

+0.1588 

0.5471 

-0.2447 

H7 

-36 

43  B.  Librae 

57 

2.44 

18.1 

21    1.7 

18  1728.6 

+  622.2 

+0.7672 

0.5582 

0.2090 

+69 

-3 

47  G.  Librse 

6.1 

2.46 

17.3 

2141-9 

21  20.8 

+10   5.9 

+0.6595 

0.5603 

0.2006 

+68 

-9 

64  G.  Librae 

5.8 

2.49 

17.0 

22    5.0 

19    1 330 

-9511 

+0.2280 

0.5626 

0.1912 

+44 

-32 

153  B.  Librae 

6.3 

2.55 

16.6 

24  1 1.9 

832.8 

-3   6.8 

+1.1163 

0.5662 

0.1753 

466 

+23 

169  B.  Librae 

6.0 

+2.55 

-16.4 

-2251.5 

10  29.9 

-  I  14.1 

-0.6006 

0.5671 

-0.1705 

-  I 

-86 

177  B.  Librae 

6.2 

2.55 

16.3 

22  52.2 

II    8.6 

-  0  36.9 

-0.6974 

0.5674 

0.1687 

-  5 

-90 

42        Librae 

5.0 

2.56 

16.3 

23324 

1131-0 

-  0  15.3 

-0.0712 

0.5676 

0.1678 

+27 

-49 

b        Scorpii 

4-7 

2.61 

159 

25  29.5 

1554.4 

+  3  58.2 

+1.2252 

0.5696 

0.1571 

+65 

^36 

A        Scorpii 

4.6 

2.61 

15.8 

25   4.3 

16  59.7 

+  5    i-» 

+0.6232 

0.5701 

0.1544 

+63 

-10 

31  B.  Scorpii 

54 

-•-2.60 

-15.8 

-24  16.7 

17    74 

^  5    8.5 

-0.2149 

0.5702 

^.1538 

+18 

-57 

32  B.  Scorpii 

5.3 

2.59 

15.7 

23434 

17    8.7 

+  5   9-7 

-0.7912 

0.5702 

0.1538 

-12 

-90 

3        Scorpii 

5-9 

2.61 

157 

24  594 

17  25.6 

+  5  26.0 

+04728 

0.5703 

0.1532 

^■54 

-18 

40  B.  Scorpii 

54 

2.62 

15.6 

24351 

19   24 

+  659.1 

-0.1898 

0.5710,  0.1493 1 

+19 

-)6 

jr        Scorpii 

3.0 

2.64 

15-6 

2552.1 

19   8.0 

+  7   4-5 

+1.1215 

0.5710 

0.1489 

+65 

+25 

48  B.  Scorpii 

4-9 

+2.65 

-154 

-25  37.7 

2058.6 

+  8  50.9 

+0.6033 

0.5717 

^.1437 

+61 

-II 

50  B.  Scorpii 

64 

2.63 

154 

24  29.5 

21  13.3 

+  9   5.1 

-0.6066 

0.5718 

0.1431 

-  3 

-88 

?4  G.  Scorpii 

6.2 

2.64 

15.2 

24  14.0 

22  50.4 

+1038.5-1.1015 

0.5724 

0.1388 

-34 

-90 

65  B.  Scorpii 

5-5 

2.66 

15.1 

26   5.9 

2254.8+1042.7 

+0.8162 

0.5724 

0.1385 

+64 

+  2 

85  B.  Scorpii 

6.0 

2.66 

14.8 

25  15.7 

20    1 40.9 

-10  37-5 

-04243 

0.5733 

0.1310 

+  5 

-72 

6        Scorpii 

3.1 

+2.67 

-14.5 

-25  23.3 

414.0 

-  8  10.2 

-0.6186 

0.5742 

-0.1242 

-  6 

-89 

a        Scorpii 

1.2 

2.70 

14. 1 

26  14.6 

732.6 

-  4  59-3 

-0.1286 

0.5752 

0.1 149 

+18 

-52 

116  B.  Scorpii 

6.2 

2.70 

14.0 

2621.2 

820.3 

-  4  134 

-0.1059 

0.5754 

0.1128 

+19 

-51 

134  B.  Scoipii 

6.4 

2.73 

13.2 

27  17.8 

1331-2 

+  045.5^+0.3301 

0.5764 

0.0980 

+41 

-26 

95  G.  Ophiuchi 

6.1 

2.76 

11.6 

27  39.5 

21    047.2 +11  35.2 

-0.2109:0.5775 

0.0649 

^  9 

-57 

43        Ophiuchi 

54 

+2.77 

-10.8 

-28    3.7 

5   9.5-  812.7 

-0.0426 

0.5776 

-0.0517 

+17 

-47 

163  G.  Ophiuchi 

6.3 

2.75 

9.6 

27  50.7 

13   9  3j- 031.3 -0.5899 

0.5765 

0.0280 

-13 

-88 

X        Sagittarii 

(var.)      4.4 

2.74 

9-3 

27  48.1 

1452.2+  I    7.4-0.6806 

0.5761 

0.0226 

-18 

-90 

10  G.  Sagittarii 

5.7 

2.74 

8.7 

28   3.2 

18  32.7  +  4  39.4 

-0.4776 

0.5755 

o.oi  19 

-  8 

-77 

210  B.  Scorpii 

5.8 

2.78 

8.4 

2845.1 

i9i9-4-»-  524.3-^-2523 

0.5753 

0.0094 

+29 

-30 

W       Sagittarii 

(var,)      4.3 

+2.79 

-7.8 

-29  35.2 

2152-9,-^  751.9+1.1223 

0.5743 

-0.0019 

+61 

+29 

38  B.  Sagittarii 
C.  I).-28<> 

4.7 

2.76 

7.8 

28  28.2 

23    8.5 

+  9   4.6J-0.0606 

0.5738 

+0.0019 

+12 

-48 

14268     6.4 

2.76 

7-5!  2855.4 

22    0  42.6 

-no  35. 1 

+0.427 1 

0.5732 

0.0065 

+40 

-20 

48  G.  Sagittarii 

6.3 

2.74 

7.3   28  19.1 

2  55.4 -II  17.1 

-0.1916 

0.5724 

0.0129 

+  6 

-56 

62  B.  Sagittarii 

6.0 

2.75 

7.i|  2841.0 

2  55.6|-ii  16.9 

+0.1957 

0.5724 

0.0129 

+27 

-33 

58  G,  Sagittarii 

6.1 

+2.73 

-  6.8;-28  28.3 

4  48.3  -  9  28.5 

+0,0009 

0.5717  +0.0186 

+16 

-44 

0        Sagittarii 

3.3 

2.64 

54 

27    50 

1433.91-0   5.1 

-I. 1633 

0.5668 

0.0462 

-47 

-90 

r        Sagittarii 

3.5 

2.62 

3-7 

27  48.0 

23  28.8+  8  30.0 

+0.1251 

0.5615 

0.0704 

+28 

-37 

183  B.  Sagittarii 

6.2 

2.64 

3.5 

28  46.4 

2342.2+  842.9 

+1.1847 

0.5613 

0.0710 

+62 

+35 

234  B.  Sagittarii 

5.9 

2.56 

24 

28    2.1 

28    658.3-816.9 

+0.9842 

0.5565 

0.0902 

+62 

+15 

248  B.  Sagittarii 

5-7 

+2.52 

-  2.2 

-27    9.9 

9  18.4-  6    1.8 

+0.2654  0.5547 

+0.0958 

+38 

-29 

a>        Sagittarii 

4.8 

243 

0.5 

2631.9 

2044.8+  5   0.4 

+0.8408 

0.5457 

O.I23I 

+64 

+  4 

A        Sagittarii 

4-9 

2.41 

-0.3 

26  25.9 

22    9.2+  6  21.9 

+0.9093 

0.5447 

0.1259 

+64+  9 

36  B.  Capricorn] 

i              6.2 

2.18 

+  0.7 

22  40.8 

24  12  14.4-  4    1.3 

-1. 1763 

0.5331 

0.1554 

-38 

-90 

56  B.  Capricorn 

i              6.3 

2.16 

2.0 

24   5-5 

17  14. 1  +  048.6+1. 1649  0.5291 

0.1649 

+66 

+28 

17        Capricorn 

i              5.8 

+2.10 

+  1.7 

-21  49.8 

20   8.8+  337.7 

-0.8166  0.5266 

+0.1703 

-11 

-<K> 

^        Capricorn 

i              4.8 

1.97 

2.3 

20  1 1 .9 

25    5    2.6 -I  I  45.4 

-1.0202!  0.5 195 

0.1853 

-21 

-90 

X        Capricorn 

i              5-3 

1.97 

3.0 

21  32.6 

7    4-7r  9  47.0 

+0.833110.5180 

0.1886 

+69 

+  2 

27        Capricorn] 

i              6.1 

^•95 

2.8 

20  54.3 

734.3-  9184 

+0.2275 

0.5176 

0.1893 

+47 

-32 

4p        Capricorn] 

i              5.3 

1.92 

3-2 

21    0.9 

1036.6-  621.7 

+0.9277:0.5153 

0.1937 

+69 

+  7 

128  B.  Capricomi 

6.5 

+1.80 

+  3-6 

-19  31.6 

1753.9 

+  042.4 

40.7494 

0.5099 

+0.2043 

+70 

-4 

(Eph  13] 
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ELEMENTS  FOR  THE  PREDICTION  OF  OCCULTATIONS. 

MAY. 


Tb>  Star's 


Name. 


152  B. 
I 

39 

42 

45 
50 

182  B. 
6 

58 

70 
81 

h 

0 

96 

317  B. 
337  B. 
342  B. 

20 


Capricomi 

Capricorni 

Capricorni 

Aquarii 

Aquarii 

Aquarii 
Aquarii 
Aquarii 
Aquarii 
Aquarii 

Aquarii 
Aquarii 
Aquarii 
Aquarii 
Aquarii 

Aquarii 
Aquarii 
Aquarii 
Aquarii 
Pisdum 


60  B.  Pisdum 
80  B.  Pisdum 
98  B.  Pisdum 
44  Pisdum 
60       Pisdum 

62  Pisdum 
147  B.  Pisdum 

o  Pisdum 
171  B.  Pisdum 

e        Pisdum 

jr        Pisdum 


Maf. 


3.8 
3.0 

6.5 

4-4 
6.2 

5.5 
6.1 

5.9 
6.2 

4.9 

6.4 
6.1 

6.4 

54 
44 

5.7 
6.3 
64 
6.5 
5.6 

6.0 

6.3 

6.3 
6.0 

6.2 
6.1 

5-9 
4.6 

6.3 

44 

5.6 


Red'nft  from 
1913.0. 


Aa 


.74 
.69 
.68 

•53 

•501 

•45 
.48 

.44 
.41 
.36 

36 

.25 
.16 

•15 
.07 

•03 

.03 
0.96 

0.95 
0.87 

+0.80 

0.75 
0.66 

0.64 

048 

+048 
0.51 
0.47 

0.43 
0.40 

+0.25 


Aa 


// 


+3.5 
3.6 

4-1 
4.0 

44 

+4.1 
4.6 
5.0 
5-0 
4.3 

+44 

5-1 
4.6 

5-0 
4.8 

+4.7 

51 

4.9 
4.8 

5-3 

+4.6 

5-2 

4-9 
5.3 
4.6 

+4.5 
4.6 

44 

5.1 

4.8 

+5-0 


Apparent 
Declina- 
tion. 


■17    3.3 

16  31.3 

17  15.0 

H  17.5 
14  37-3 

-13  15.9 
13444 
13  58.2 
13  21.6 
"    7.3 

■II  21.0 

II    0.8 

731.6 

8   9.7 

631.0 

-  535.9 
622.9 

5  0.3 

433.7 
314.6 

-  o  224 
-059.1 
+  I  124 

I  27.6 

6  16.1 

+  649.6 

450.1 

7  6.8 
6  0.9 

7254 

+11  41.9 


At  CoNjvNcnoN  in  R.  A. 


Washington 
Mean  Time. 


d 
S6 


h    m 

23  7-2 
2446 
424.8 

13    3-4 
16  16.8 


f7 


1839.7 
1951.4 
2249.5 

153.0}+ 
2  15. 1 


Hour 
Angle. 

H 


h 

+  5 

+  9 
+10 

4 

I-  I 


ra 

46.4J-O.88159  0.5064 
17.5-0.7008 
54.6+04639 
41.7-0.8784 
33.7+0.2229 


249.2 
12  lO.Oi- 

+ 
+ 
+ 


19  26.0 

2133.2 

2456 

538.6 

623.2 

1125.6 

1234.0-  6 
2157.9+  2 


29 


o 
I 

4 

7 
8 

8 
6 
o 

2 

7 
+10 
+11 

-  7 


45 

54.9 
48. 

46.5 
8. 


2-0 


o+i 


o-i 


41.2 

133 
50.9 
54.7 
58. 


47-1 
305 
3.").» 
28.4 

40.5 


1530+  629.5 

745.3-1147.5 
1459.8-  444.5 

19  i8.8t-  o  32.5 

+11  26.9 

+"554 
+11  56.8 

8  20.6|-ii  51.8 

143D.6-  551.9 

16  13.1-  4  12.2 


80    738.1 

7.5 
8.9 


8 
8 


81  10  31.7 


-  5 
-4 

-10 


24.7 


8-0 


7251 
40.0779 

.0289 

+1.0817 

3032 

-0^9154 
40.9840 

-1.0641 

+0.1708 

3295 
-0.6084 
+04479 
40.2227 
40.0270 
+1.0139 

-1. 1264 
+1.0853 

+0.5742 
+1.4278 
-0.6238 

-1.1071 
+1.0767 
-1.3636 
+14299 

+0.3335 
+0.3013 


0.5039 
0.5028 

0.4977 
0.4959 

0.4945 
0.4940 

0.4926 

04912 

0.491 1 

0.4908 
0.4872 
0.4850 
0.4844 

0.4833 

0.4827 
0.4826 
0.4822 
0.4821 
04818 

0.4820 
0.4823 

0.4839 
0.4847 

0.4887 

0.4891 
04891 
0.4892 
0.4920 
0.4928 

0.5035 


40.3108 

0.2154 
0.2175 
0.2267 
0.2299 

40.2324 
0.2334 
0.2359 
0.2385 
0.2388 

40.2392 
0.2461 
0.2507 
0.2518 
0.2544 

+0.2558 
0.2562 

0.2579 
0.2583 

0.2608 

+0.2614 
0.2622 
0.2622 
0.2622 
0.2599 

+0.2596 
a  2596 
0.2596 
0.2573 
0.2567 

+0.2459 


Limit- 
ins  Par* 
alleU. 


N. 


-  9-90 
+  2-90 
463r-20 

-  6'-90 

^52|-33 

3J-90 
+451-40 
477+12 
+77+16 
-37;-90 

-6;-H90 

+79+  8 
-I3r90 


+53 


-36 


+57 


+27-63 

+13-83 
470-22 


-33 


+4^-43 

487+10 

16-90 
+90+14 
+80-15 

490+49 
412-82 


-161-84 

4901+13 
-4^-83 

+9o!+55 
+63I-27 

461^27 


JUNE. 


20  H> 

.  Arietis 

6.4 

40.I2 

+4.9 

+16  49.1 

1    3    2.5!+  5  36.7 

-1.2697 

0.5158 

40.2308 

-33 

-74 

»9 

27 

M 

47 

Arietis 
Arietis 
Arietis 
Arietis 

5.8 
6.4 
5.7 
5.8 

40.I2 

0.05 

40.02 

-O.OI 

+5-5 
5.6 
5.6 
6.0 

+14524 
17  19.3 
19  38.6 
2019.3 

453.7 

13  38.3 

19   6.5 

2    2  28.0 

+  7  24.5 

-  8    7.3 

-  2  49.6 
+  4  17.5 

+1.2459 
40.5760 

-0.7312 

+0.0552 

0.5174 
0.5248 

0.5296 

0.5366 

0.2288 

0.2180 

0.2108 

+0.1988 

490 

+82 

+  5 
+48 

+34 
-8 

-71 
-31 

NEW 

MOON. 

47 
53 

134  B. 
59 

Geminorum 
Geminorum 
Geminorum 
Geramorum 

5.6 

5.9 
6.5 

5.7 

+0.33 
0.36 

0.36 
0.39 

+8.7 
8.8 

8.5 
8.7 

+27  0.2 
28   3.1 
2651.0 
27  48.6 

6    840.1 
10  24.3 
1050.7 
13  43.2 

+  6  33.5 
+  8  13.5 
+  8  38.8 

+11  24.3 

+0.4832 

-^.7325 
+0.4558 
-0.7878 

0.5907 
0.5900 

0.5899 
0.5888 

-ao8o7 
0.0862 
0.0873 
0.0962 

m+  3 
+  2-62 

+74     0 
-  1-63 

t 

V 

c 

0 
00 

Geminorum 
Geminorum 
Geminorum 
Geminorum 
Cancri 

3.9 
4.3 

5.5 
5.0 

5.9 

40.40 
0.44 

047 
0.52 

0.55 

+8.7 

8.3 
8.0 

8.0 

7.6 

+27  58.5 
27   5.5 

25  59-6 

26  59.6 
25  38.0 

14  10.4 

18    7.8 

21  20.0 

7    059.6 

356.3 

+11  50.4 

-  821.8 

-  5  17.3 

-  I  46.4 

+  I    3-2 

-0.9995 
-0.51 18 
+0.2385 

-1.2339 
-0.2463 

0.5886 
0.5871 

0.5854 

0.5834 
0.5818 

-ao976 
0.1098 
0.1 192 
0.1294 
0.1380 

-16 
+16 

+5^ 
-39 
+31 

-^3 
-52 

-13 
-64 
-40 

28 

Cancn 
Cancri 
Cancri 
Cancri 
Cancri 

6.2 

5.9 

64 

5.9 
6.1 

+0.55 
0.60 

0.59 
0.64 

0.68 

+7.5 
7.2 
6.7 
6.8 
6.6 

+25  19.9 

25464 

23  24.1 

24  17.9 

24  26.2 

415.6 

742.9 

9   2.3 

II  45.8 

15    I.I 

+  I  21.8 
+  441.0 
+  5  57.2 

+  834.3 
+11  42.1 

40.016 1 
-0.9298 
41.2788 
-0.0558 
-0.7266 

0.5817 

0.5796 
0.5788 

0.5769 
0.5748 

-0.1387 
0.1484 
0.1518 
0.1589 
0.1672 

+45 
-10 

+90 

441 

+  4 

-27 
-65 

+51 
-32 
-66 

v» 

Cancri 

5.7 

40.69 

+6.5 

+24  22.6 

16  1 1.6 

-II  lO.I 

I-0.8656 

0.5740 

L0.1703 

'-5 

-<i6 

[Bph  1 3] 
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OCCULTATIONS,  1913. 


ELEMENTS  FOR  THE  PREDICTION  OF  OCCULTATIONS. 
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The  Star's 


Name. 


C.  0.-28®  14268 

48  G.  Sagittarii 

62  6.  Sagittarii 

58  G.  Sagittarii 

4>       Sagittarii 

r  Sagittarii 
234  B.  Sagittarii 
248  B.  Sagittarii 

a>        Sagittarii 

A       Sagittarii 

36  B.  Capricomi 

17        Capricomi 

if       Capricomi 

X       Capricomi 

27        Capricomi 

0        Capricomi 

128  B.  Capricomi 

y        Capricomi 

d        Capricomi 

152  B.  Capricomi 

1  Aquarii 

39  Aquarii 

42  Aquarii 

45  Aquarii 

50  Aquarii 

182  B.  Aquarii 

6  Aquarii 
58  Aquarii 
70        Aquarii 

A        Aquarii 

81  Aquarii 

82  Aquarii 
k  Aquarii 
0  Aquarii 

945        Aquarii 

317  B.  Aquarii 
337  B.  Aquarii 
342  B.  Aquarii 

20        Piscium 

60  B.  Piscium 

80  B.  Piscium 

98  B.  Piscium 

60  Piscium 

62  Piscium 

147  B.  Piscium 

S        Piscium 

c        Piscium 

It        Piscium 
20  H*.  Arietis 
27        Arietis 

U  Arietis 

47  Arietis 

e  Arietis  {mean) 

C  Arietis 

66  Arietis 

7  Tauri 


Mas. 


.Red'ns  from 
x9i3*o. 


6.4 

6.3 
6.0 

6.1 
3.3 

3-5 

5-9 

5.7 
4.8 

4.9 

6.2 

5-8 
4.8 

5-3 
6.1 

5-3 
6.5 
3.8 
30 

6.5 

4.4 
6.2 

5-5 
6.1 

5.9 

6.2 

4.9 
6.4 
6.1 

3.8 

6.4 
6.4 

5-4 
4.4 
5.7 

6.3 
6.4 

6.5 
5.6 
6.0 

6.3 

6.3 
6.2 

6.1 

5.9 

4.6 

4-4 
5-6 
6.4 
6.4 

5-7 
5-8 
4.6 

6.1 
5-9 


s 

+3-35 
3.33 
3.34 
3-34 
3.32 

^■3-32 
3.31 
3-27 
3.23 
320 

+303 
2.94 
2.82 
2.83 
2.81 

+2.82 
2.71 
2.61 
2.56 

2.55 
+2.44 
2.41 
2.36 
2.36 

2.33 
+2.29 
2.24 
2.24 
2.17 
2.10 

+2.04 
2.03 
2.03 
•95 
•91 

.90 
.86 
.86 

.75 
.67 

.61 

.55 

•32 
.36 

.32 
.27 
.09 
0.92 
0.85 

H>.79 

0-73 
0.72 

0.69 

0.64 

+0.62 


A8 


n 


8.0 
7.6 

7.5 

7-1 
5.1 

3.2 
1.6 
1.2 
i.oi 

1-3 

3-4 
4.6 

5.7 

6.3 
6.2 

6.9 
7.6 

7-7 
7-9 
8.4 
8.8 

9-3 
9.2 

9-5 
99 

+10.0 

9-4 

9-5 

105 
9.8 

+10.1 
10.0 

10.5 
10.3 
10.3 

+10.6 
10.7 
106 

II.O 

10  2 

+10.8 
10.7 

99 
97 
9-9 

+  9.6 
10. 1 

9-7 
8.6 

9.0 

+  8.6 
8.6 

8.5 
8.8 

8.5 

■♦-  8.2 


Apparent 
Declina- 
tion. 


-28 
28 
28 
28 

27 

-27 
28 

27 
26 

26 

-22 
21 
20 
21 
20 

-21 
9 


7 
6 

7 

4 
4 
3 
3 
3 

3 
I 

I 

I 

8 

-  7 

7 
8 

6 
5 

-  6 

5 

4 

3 
o 

-  o 
-♦-  I 

6 
6 

4 

+  7 

7 
II 

16 

17 

+  19 
20 
20 
20 

22 

+24 


554 
19.2 

41.0 

28.3 

4.9 

48.0 
2.1 

99 
31.8 

259 

40.8 
49.8 
II. 9 

32.5 
54.3 

0.7 

315 

3-2 

312 

14.9 

17.4 
37.2 
158 
44.3 
58.1 

21.5 

7-2 

20.9 

0.7 
2.4 

31.5 
2.3 

9.6 

30.9 

35.8 

22.8 

0.2 

33.6 

145 
22.3 


At  Conjunction  in  R.  A. 


Limit. 
ins  Par- 
allels. 


Washinfrton 
Mean  Time. 


d 
18 


19 
80 

81 


22 


23 


24 


25 


26 


27 
28 

29 


30 


Hour 

AngJe, 

H 


590 
125 
16.I 

49.7 
50.2 

6.9 

255 
42.0 

49.1 

19.3 

38.6 
19.4 

59.7 
43.5 
30.4 

10.5 
[Eph  13] 


h    m 

9  "6-  3 

II  24.9-  o 

11  25. ij-  o 
13  18.2  +  o 

23  4.9+10 

7  59-8-  5 
15  28.8,+  2 

17  48.614.  4 

5»3.i-  8 

6  37.2|-  7 

2038.8+  6 

430.8-10 

13  22.0-  I 

15  23.4,+  o 
15  52.9|+  o 

18  54.3  +  3 
2    9-5+10 

7  21.3'-  8 
1057.8-  4 

12  37-6r  3 

21  14.4!+  5 
027.2'+  8 

2  49.6+10 

4  ii;+ii 

6  58.8  -  9 

10  2.0-  6 
10  24.0  -  5 
10  58.1-  5 
20  18.4+  3 

22  37.6J+  5 

3  34-5 +10 

4  13.6 +11 

5  4I-71-" 
1054.6-  6 

13  47.9r  3 


m 
8.1 

59.8 
59-6 
49.1 

13.7 


II. 2 

1-5 
16.3 

43.4 
22.2 

10.9 


+0.5106 
-0.1049 
+0.2835 
+0.0920 
-1.0527 

+0.2569 
+1.1321 

-K>.4i75 
+1.0158 

+1.0872 

-0.9689 
12.6I-0.5947 
38.2-0.7823 
19.4 +1.07 1 8 
48.0+0.4681 

43.8+1. 1722 
45.8+1.0058 
U.71-0.6197 
41.6-0.4298 


4-7 
17.2 
245 


+0.7360 


0.5732 
0.5724 
0.5724 
0.5717 
0.5677 

0.5630 
0.5581 
0.5566 
0.5482 

0.5471 

0.5357 

0.5294 
0.5222 

0.5206 

0.5202 

0.5178 
0.5123 
0.5085 
0.5061 
0.5050 


+45 


-0.5940 
+0.5106 
42.9l-0.4341 
52.4+0.3695 

14.9+1.3231 
i6.8;+i.379i 
55.4-1.0048 
22.2-0.6163 
42.7+1.2906 


1432.7-  2 

1936.0+  2 

20  44.6|+  3 

6  10.7 -I  I 


71 


-  7 


10 

16    1.4-  I 
23  18.8  +  5 
16   4.9- 
1634.6'- 
16  36.0  - 

1647.9- 
044.7 
19  13.8 
1 1  54.0  - 

2235.2  + 

4   5.8 

11  30.3 

12  2.0 
19  14.6 

I  17.4 

355.0 


2 
I 
I 

I 
6 
o 

7 
2 

+  7 

-  8 

-  8 

-  I 

+  4 
+  6 


58.2 

47-2 

25.2 

9.1 

4.4 
15.7 

32.1 

23  1 

299 
18.9 

28.7 

43.7 
22.1 

18.5 
49.6 
48.2 


-1 .42 1 3 
-07537 


-1. 1 290  04850 


+0.4825 
-0.0157 
-0.2940 

+0.7633 

+05393 
+0.3432 

+1.3320 

-0.8140 

+1.4009 
+0.8853 

-0.3304 
-0.8160 


+1.3756 

36.6-1.0738 

7  2+0.6202 

5.3^+0.5608 

439-1.0454 

37.5+0.7849 

57.7  -0.5379 

52.2|-K>.2342 

21.5,-0.3791 
23.4+1.2709 

26.840.4513 

58.9'-o.8682 


40.0086 
0.0152  If  II 
0.01521+32 
0.0208 
0.0484 

+0.0728 
0.0923 
0.0982 
0.1253 
0.1287 

+0.1579 
0.1723 

0.1873 


0.4994 
0.4976 

0.4962 

0.4956 

0.4938 

0.4924 
0.4923 
0.4920 
0.4878 
0.4870 

0.4852 


0.4845 
0.4832 

04825 

0.4824 
0.4813 
0.4812 
0.4805 
0.4806 

0.4809 
0.4818 
0.4862 
0.4864 
0.4864 

0.4864 
0.4898 
0.4999 

0.5125 
0.5216 

0.5267 

0.5339 
0.5344 
0.5415 
0.5476 

0.5502 


+35 
+62 

+47 
+64 

+64 


0.1906  +694-18 


0.1914 

+0.1962 
0.2062 
0.2131 
0.2173 
0.2192 

+0.2285 
0.2316 

0.2337 
0.2348 

0.2376 

+0.2398 
0.2401 
0.2405 
0.2471 
0.2483 

+0.251 1 
0.2514 
0.2522 
0.2545 
0.2556 

+0.2558 
0.2576 
02579 
o  2600 
02604 

+0.2608 
0.2606 


N. 


S. 


-«5 

"51 
-28 

+22-39 


-30 
4-28 
—21 

«7 
23 


-2Ip90 

2-«5 
-  6-90 


+60-19 
+69+26 

+71  4-12 

6-86 

+171-70 

+73-5 
+10-83 


+69 


-18 


+19.— 70 

+61-25 
+77t+38 

+77!+-46 
-iij-90 

+iO|-84 
+79+32 
-54|-90 

4I-90 
-18-90 
+71—20 

+43-45 

+29-61 

+841-5 
+77-17 

+64-27 

+87,+35 

^  3h9o 


0.25731+28,-63 
0.2572 


0.2572 

+0.2571 
0.2540 
0.2434 
0.2276 
0.2148 

+0.2073 

0.1957 
0.1949 

0.1828 

0.1707 

+0.1657 


+90+45 
+90)    o 


2,-^ 
+90+41 

-14^83 
+84J-12 

+79I-13 
-i4|-74 

+90|4-  3 

+16-65 

+58-23 
+24HS4 
+90+45 
+73-9 

-5'-^ 
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1 

limit- 

Ths  Star's 

At  Conjunction  in  R.  A. 

ins  Par- 
fUlela. 

Red'119  from 

Name. 

Mas. 

Z913.0. 

Apparent 
Declina- 
tion. 

Washinffton 
Mean  Time. 

Hour 
Ansle. 

H 

y 

%f 

y 

N. 

S. 

Aa 

A8 

9 

ti 

e        / 

d    h    ra 

h    m 

0 

0 

i6 

Tauri 

5.4 

+0.59 

+  8.4 

+24    I.I 

80     8  25.9 +11  20.3 

+0.0263 

0.5547 

+0.1562 

+46-^9 

17 

Tauri 

3.8 

0.59 

8.5 

23  50.6 

8  27.9 +11  22.2 

+0.2167 

0.5547 

0.1562 

+57 

-19 

18 

Tauri 

5.6 

0.59 

8.3 

2434.2 

834.7 

+  11  28.7 

-05305 

0.5549 

0.1559 

+15 

-58 

q 

Tauri 

4.3 

0.59 

8.4 

2411.9 

836.2 

+11  30.2 

-0.135 1 

0.5550 

0.1557 

+37 

-36 

20 

Tauri 

41 

0.59 

8.4 

24    5-9 

852.4 

+1145-8 

+0.0108 

0.5552 

0.155 1 

+45 

-29 

21 

Tauri 

5.8 

+0.59 

+  8.41+24  17.2 

8543 

+11  47.7 

-0.1813 

0.5552 

+0.155 1 

+34 

-39 

23 

Tauri 

6.5 

0.59 

8.4' 

24  15.6 

858.0 

+11  51.2 

-0.1438 

0.5553 

0.1548 

+36 

-36 

23 

Taun 

4.3 

0.59 

2-5 

2340.8 

9    5.7 

-^1158.6 

+04856 

0.5555 

0.1546  +76 

-5 

7 

Tauri 

30 

0.58 

8.5 

23  504 

935.5 

-II  32.6 

+0.3952 

0.5559 

0.1535 

+69-10 

104  B. 

Tauri 

5-5 

0.58 

8.6 

23    9.4 

9  58.4 -II  10.6 

+1.1711 

0.5563 

0.1526 

+90+38 

27 

Tauri 

3-7 

+0.58 

+  8.5+23  47.4 

lo  18.8-1050.9 

+0.5565 

0.5567 

40.1518 

+82+  I 

28 

Tauri 

5.2 

0.58 

8.5 

23  52.4 

10 19.4  -10  50.3 

+0.4703 

0.5567 

0.1518 

+75-5 

14  H. 

.  Tauri 

5-3 

0.57 

8.1 

25  19.2 

1047  I -10  23.6 

-0.9802 

0.5571 

0.1507 

-13-65 

P 

Tauri 

5.6 

0.53 

8.2 

26  15.4 

1926.4-  '.'  3.3 

-0.7370 

0.5656 

0.1308 

+  3-64 

4> 

Tauri 

50 

4O.52J+    8.1+27      8.7 

2321.9,+  143.3 

-1.1691 

0.5694 

+0.1209 

-31-63 

JULY. 


X        Tauri 

5-3 

+0.52 

8        Leonis 

59 

+0.83 

107  B.  Leonis 

6.3 

0.93 

34        Leonis 

6.4 

0.93 

37        Leonis 

5.5 

+0.96 

/        Leonis 

5-3 

1.06 

X        Leonis 

4.7 

1.09 

6        Leonis 

4.1 

1.16 

80        Leonis 

6.4 

1. 16 

83        Leonis 

6.3 

+1.13 

r        Leonis 

5-2 

1. 16 

89        Leonis 

5.7 

1.19 

P        Virginis 

3.8 

1.29 

27  B.  Virginis 

6.5 

1.30 

31  B.  Virginis 

6.4  +1.29 

162  B.  Virginis 

6.2  '  1.41 

200  B.  Virginis 

6.3 

1.43 

f       Virginis 

6.0 

1.45 

319  B.  Virginis 

6.3 

1.51 

g        Virginis 

5.6  +1.62 

50        Virginis 

6.2 

1.62 

a        Virginis 

1.2 

1.72 

i        Virginis 

5-7 

1.72 

550  B.  Virginis 

6.0  '  1.77 

86        Virginis 

5.6  +1.85 

621  B.  Virginis 

6.4 

1-97 

214  G.  Virginis 

6.5 

1-97 

40  H.  Virginis 

5.1 

2.01 

43  H.  Virginis 

5.5 

2.04 

17  G.  Librae 

6.4 

+2  27 

18  G.  Librae 

6.1 

2.28 

43  B.  Librae 

5.7 

2.39 

47  G.  Librae 

6.1 

2.42 

64  G.  Librae 

5.8 

2.49 

153  B.  Librae 

6.3 

+2.64 

2.2 
I.l 
0.2 

O.I 

2.1 

3.7 
4.8 

5.6 

5.8 
6.0 

6.3 

7.4 
8.0 


+25  25.6 

NEW 


+16 
16 

13 

+14 

u 

7 
6 

4 

+  3 

3 

3 
2 

4-  1 


9.0- 

0.8' 

I.I 

1.6 

2.1 

3.6 
4.0 
4.6 

5.2 
5.5 


I 

4 

4 

5 

5 

8 

9 
10 

12 

12 


49.7 
10.9 

47.1 

9.8 

0.3 

48.3 

30.3 
20.3 

29.2 
20.0 

32.5 
15.2 

0.7 

17.1 
8.2 

34.5 
21.3 
49.7 

31.3 
52.2 
42.7 
15.6 
46.4 


1    o  18.3  +  2  37  7 
MOON. 


6 


7 
8 


2  49.4  +  o  13.9 
15  10.6-11  51.6 

17  48.3J-  9  19.5 

20    1.9-7  10.5 
1043.6+  7   0.9 

18  1.0-956.3 
131.8-  2 

3  44.5  -  o 


+0.736310.5702 


+1.0037 
-1.3626 
+0.3613 
-0.5909 

-1.3679 
-0.1860 

40.4  -0.9992 

32.1  +0.5481 


412.4I-  o   5.1 

25.3 
21.9 

49.4 
16.6 


+ 
+ 


9 


5-4-" 


6.4 
6.9 

6.9 

7.5 

8.3 

8.3 
9.1 

8.2 

8.0 

8.1 


14 
15 
15 
17 
-20 
20 
21 
21 
22 

-24 


11 


12 


59-7 
33.5 
55-5 
53.8 
48.0 

48.8 

57-9 

1.8 

41.9 

5.0 
12.0 

[Eph  13] 


4  43.8 

746.3 
15  28.9I+10 

19  30.6-  9 

2027.0-  8 

9  18.3'+  4 

II  7.0,+  5 

13  34.9  +  8 
18  44.4-10 


+1.2713 
+1.2752 
+0.1995 
-0.7112I 
-0.6163 

2  2.0' +1.4294' 
4.5+0.6466 

49-7i+o.5779i 
12.9+0.6728) 

47.5-0.2925, 


10  445.2-  I  5.9-0.3135; 

5  19.4!- 032.8+0.9039] 
32.1-0.19611 


12  38.5  +  6 
1321.5+  7  13.7 
17    5.9+1050.7 

22  22  9-  8  2.6 
6572]+  014.5 
7  i8.o|+  034.7 
9 52.8+  3   4-3 

1157.3,+  5   4-7 

149.8-  531.3 

2  17.5-  5    4.5 
647.4-  044.0 

1047.1+  3    7.3 

15    7.6,+  7  18.6 

l.ll-  q 


22  2J 


943.3 


+1.1962 
+0.7437 
-1.4084 
-0.9045 
+0.4162 
-0.2308 
+1.2406 

+1.2640 

+1.3252 

+0.4677 

+0.3748 

-0.0454 
+0.8874 


0.5615 

0.5525 
0.5506 

0.5491 

0.5399 
0.5361 

0.5328 

0.5320 

0.5318 
0.5316 
0.5306 
0.5283 

0.5275 

0.5273 
0.5261 
0.5261 
0.5262 
0.5264 

0.5278 
0.5280 
0.5298 
0.5300 

0.53" 

0.5329 
0.5363 
0.5364 
0.5376 
0.5386 

0.5454 
0.5456 
0.5479 
0.5499 
0.5523 

0.5560 


+0.1184 


-0.2337 
0.2531 
0.2566 

-0.2595 
0.2746 
0.2797 
0.2834 
0.2843 

-0.2844 
0.2846 
0.2855 
0.2866 
0.2866 

-0.2865 
0.2835 
0.2828 
0.2816 
0.2788 

-0.2716 
0.271 1 
0.2643 
0.2635 

0.2595 
-0.2533 
0.2418 
0.2414 
0.2376 

0.2344 

-0.2109 

0.2100 

0.2014 

0.1934 
0.1843 

-0.1683 


+90 


+90 


-46-74 
+65 


+14 
-42 

+35 

-9 

+78 

+90 
+90 

+56 

+ 


+14 


+18 


-21 

-72 

-79 

-53 

-83 
-16 

+30 
+30 
-34 


8-88 

+13I-83 

+89 

+84 

+79 
+84 

+28 

+26 
+80 

+32 
+78 

+77 

-61 

-9 

+61 

+26 

+72 

+69 

69 

58 
+52 
+29 

+66 


+51 
-II 

-15 
-10 

-60 

-62 

+  3 
-56 

+24 
-6 

-90 
-90 

-23 
-57 
+31 

+36 

+45 
-19 

-24 
-47 

+  6 
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JUI.Y. 


Ths  Star's 


Name. 


169  6.  Librae 

177  B.  LtbnE 

42  Librae 
b  Scoqjii 
A  Scorpii 

31  B.  Scorpii 

32  B.  Scorpii 

3  Scorpii 

4  Scorpii 
40  B.  Scorpii 

It  Scorpii 

48  B.  Scorpii 

50  B.  Scorpii 

24  G.  Scorpii 

65  B.  Scorpii 

85  B.  Scorpii 

6  Scorpii 
a        Scorpii 

116  B.  Scorpii 
134  B.  Scorpii 

95  G.  Ophiuchi 

43  Ophiuchi 
163  G.  Ophiuchi 

X       Sagittarii  (var.) 
10  G.  Sagittarii 

210  B.  Scorpii 
W        Sagittarii  (var.) 

38  B.  Sa^ttarii 

CD. -28^  14268 
48  G.  Sagittarii 

62  B.  Sagittarii 

58  G.  Sagittarii 

0        Sc^ttarii 

r        Sagittarii 

234  B.  Sagittarii 

248  B.  Sagittarii 

00        Sagittarii 

A        Sagittarii 

36  B.  Capricomi 

17        Capricomi 

7  Capricomi 
X        Capricomi 

27        Capricomi 

0        Capricomi 

128  B.  Capricomi 

y        Capricomi 
d        Captricomi 
152  B.  Capricomi 
t        Aquarii 

39  Aquarii 

42  Aquarii 

45  Aquarii 

6  Aquarii 

58  Aquarii 

X  Aquarii 

78        Aquarii 


Mag. 


6.0 
6.2 

50 

4-7 
4.6 

54 
5-3 
5.9 
5-7 
5.4 

30 

4.9 
6.4 
6.2 

5-5 

6.0 

31 
1.2 

6.2 
6.4 

6.1 

5.4 
6.3 
4.4 

5-7 

5.8 
4.3 
4.7 
6.4 

6.3 

6.0 
6.1 

3-3 
3.5 
5-9 

5.7 
4.8 

4.9 

6.2 

5.8 
4.8 

5.3 
6.1 

5-3 
6.5 

3.8 
3.0 

6.5 

4.4 
6.2 

5.5 
6.1 

4.9 
6.4 

3.8 


Red'ns  from 
1913.0. 


Aa 


S 
42.65 

2.66 
2.68 

2-77 
2.79 

+2.78 
2.77 
2.79 
2.81 
2.81 

+2.83 
2.86 
2.85 
2.87 
2.90 

+2.93 
2.97 

3.04 
306 

3.16 

+3.32 

3391 
3.48 

3.501 
3.55 

+3.58- 

3.631 
3.60J 

3.63I 
3.64 

+3.65 
3.65 
3.68 

3.74 
3.78 

+3.76 
3.76 

3.74 
3.61 

3.56 

+3.48 

3.51 
3-50 
3.48 
3.41 

+332 
3.29 
329 
3.17 
3.15 


A6 


II 


+3.10 

3.IJ 
3.01 
3.02 

2.87 


7.6 
7.6 

7-7 
7.8 
7.6 

7.4 
7-2 

7.5 

7.8 

7-2 

7.6 

7-3 
7.0 

6.8 

7.2 

6.6 
6.4 
6.2 
6.1 
5.6 

3.6 
2.9 

1.3 
0.9 

0.2 

o.i 

9-7 
9.2 
9.01 

8.5 

-  8.4 

8.0 

5.6 

3.7 
1.8 

-  1.3 
+  1.4 

1.7 
4.6 

6.2 

f  7.8 

8.3 

8.3 
8.9 

10. 1 


+10.6 

II.O 

11.5 
12.3 

12.9 


6.3  1+2.86 


+13.CH 

13.2 

13.6 

13.7 
14.4 

+14.4 


Apparent 

Declina- 

tion. 


-2251.5 

22  52.3 

23  32.5 
25  29.6 

25  4-4 
-24  16.8 

23  43-4 

24  59.5 

26  0.9 

2435.1 

-25  52.2 

25  37.7 

24  29.5 

24  14. 1 

26  5.9 

■25  15.7 

25  23.4 

26  14.7 

26  21.2 

27  17.9 

-27  39.5 

28  3.8 

27  50.8 
2748.1 

28  3.3 

-2845.2 

29  35-2 
28  28.2 

28  55.4 
28  19.2 

-28  41. 1 
28  28.4 

27    5.0 

27  48.0 

28  2.1 

-27    9-9 
2631.8 

26  25.9 

2240.8 

21  49.7 


-20  1 1 .9 

21  32.5 
2054.2 

21    0.7     19 

19  31.5 

-17  3-2 
1631.2 
17  14.9 
14  17.3    20 

14  37.1 

-13  15.7 

1344.2 

II    7.2 

II  20.9 

8    2.3    21 

-  7  39.8 

[Eph  13] 


At  Conjunction  in  R.  A. 


Washiii(rton 
lleanTim«. 


d 
18 


14 


16 


16 


17 


18 


Hour 
Anslc, 


h     m 
022.0-  7 

I    2.«-  7 
I  25.1;-  6 
2 
I 


m 

46.7 

8.2 


556.9 
7  4.3 
712.3 
7  13.6 
731.0 
7  5».6^- 
9  10.9:+ 

9  I6.6J+  o 
II  10.7'+  2 
"  25.9'+ 

n  5.9I+ 


I 
I 
o 
o 
o 


-0.8474 
•.9428 
46.o[-o.3054 
24.0+1.0306 
19.0 +0.4241 

-0.4262 
10. 1  -I.OIII 

534I+0.2735 
1.2958 


-  I  11.3 


-  o  33.5 


13  10.5 
16  1.7 
18  39-4 
22  3.9 
22  53.0 
412.7 

15  46.5 
20  15. 1 

425.5 
610.5 

9  55-3 

1042.9 

13  19.2 

14  36.1 

16  1 1.9 
18  26.8 

18  27.0 

2021.6 

615.2 

15  15.7 
22  48.8 

1  9.8 
1239.2 
14    3.8 

4  9.7 
12    3-4 

20  56.0  + 

22  57.6 

23  27.2 

2  28.9 
944.6 

14  56.7 
1833.2 
20  13. 1 

449.9 

8    2.7 

10  25.2 

1 1  36.6 

17  59.6 
1833.6 

613.3 


2 

4 

4 

7 

9 
-10 

-10 

-  4 

+  6 
+10 

-  5 

-  3 
o 


7194 


42.9-0.3918 

48.4  +0.9397 
38.3+0.4218 
53.0-0.8051 
29.3  -1 .3000 
+0.6465 


33.7 

18.5 

50.5 

52.7 

54 

57.7 

9-9 


-  022.6 


o 

2 

4 

5 
7 

+  7 

+  9 

-4 

+  3 
+11 

-10 


23.3 
53.7 


49.7 

49.8 
40.1 


o 
I 
8 
o 

7 

+  9 
+10 

-10 

-  3 

+  I 

+  4 
+  6 

-  9 
6 


-0.5999 

^.7853 
-0.2732 

-0.2467 

+0.2190 

-0.2782 
28.3-ox>88i 
39.9-0.6052 
58.8-0.6892 

-0.4670 

+0.2736 
+1.1629 
7.7  -0.0253 
39.940.4736 
-0.1406 


-  3 

-  2 

+  3 

+  4 

-  8 

"-  7 


+0.2500 
+0.0618 
48.4 -1. 067 1 
52.340.2696 
9.1 +1.1655 

34.9+0.4531 
30.4+1.0794 

52.i}+i.i539 

30.5  -0.8766 

52.2,-0.4835 

43.5!^-65i5 
41.4 +1. 2107 

10. 1  +0.6069 

53.9+1.3188 

51.5 +1. 1673 

1 1.4 -0.4496 
41.4 -0.2519 
18.440.9187 
19.6-0.3959 
12.340.7158 

53.8-0.2255 
44.440.5815 
28.0-0.7834 
1.0-0.3933 
38.4-1. 1810 

34.1L1.3211 


0.5568 

0.5573 
0.5575 
0.5596 
0.5602 

0.5603 
0.5603 
0.5604 
0.5607 
0.561 1 

0.561 1 
0.5620 
0.5621 
0.5628 
0.5628 

0.5640 

0.5651 
0.5662 

0.5666 

0.5682 

0.5705 
0.5710 
0.5710 

0.5709 
0.5705 

0.5704 

0.5699 
0.5697 

0.5693 
0.5688 

0.5688 
0.5682 
0.5646 
0.5604 
0.5560 

0.5546 
0.5468 

0.5459 
0.5354 
0.5293 
0.5225 
0.5210 
0.5206 
0.5183 
0.5130 

0.5093 
0.5069 

0.5058 

0.5002 

0.4984 

0.4971 
0.4964 

0.4931 
0.4927 

0.4875 

04871 


-0.1637 
0.162 1 
0.1612 
0.1503 
0.1476 

-0.1472 
0.1472 
0.1465 
0.1456 
0.1424 

-0.142 1 

0.1374 
0.1368 

0.1324 

0.1323 

-0.1249 
0.1180 
0.1090 
0.1068 
0.0923 

-0.0596 
0.0468 
0.0231 
0.0180 
0.0071 

-0.0048 

40.0027 

0.0064 

0.01 10 

0.0174 

40.0174 
0.0229 
0.0506 
0.0749 
0.0944 

4O.I002 
0.1275 
0.1306 
0.1602 
0.1749 

40.1899 
0,1931 
0.1938 
0.1985 
0.2086 

40.2154 
0.2198 
0.2217 
0.2308 
0.2339 

40.2360 
0.2371 
0.2422 
0.2427 
0.2503 

+0.2509 


1-15^90 

21-90 

+i4;-63 

+^5;+i7 
+50-21 

+  6,-71 
-27-90 
+42—29 
+64+50 
^  71-69 

+64+10 
+49-21 
-16J-90 

-59^-90 
+61-8 

-5r87 
-161-90 

+io!-6i 

+11 1-59 

+34]-32 

+  5-62 
*^i3-50 


Limit* 

Ing  Vvt- 

aUels. 


N.    S. 


-15 


-89 


-201-90 
-  9-76 

429-29 
+6oi+33 

^i3i-46 

f42ki7 

8J-53 

+29-30 
4I9J-4I 

41^90 

+35^29 

+62+32 

448-19 

+63I+22 
+64+29 


-17 


-90 


7 '-75 
0-90 
+68+30 
+^-12 


+69 


+44 


+701+25 

+14-72 

+25^-59 
+73+  6 
+19-68 


-  7 

-57 
-14 
-90 
+21-67 


+75 

+28 

+72 


■24 
37 


-90 
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ELEMENTS  FOR  THE  PREDICTION  OF  OCCULTATIONS. 

JULY. 


Thb  Star's 


Name. 


53  Aurigae 

54  Auri^ 

28        Genunorum 


c 

X 

6 

80 

83 

r 

89 


B. 


9 

P 
27  B. 

31  B. 
162  B. 

200  B. 

/ 
319  B. 
49 

50 
a 

t 

550  B. 
621  B. 

214  G. 
40  H. 
43  H. 

231  G. 
236  G. 

9  G. 

17  G. 

18  G. 
43  B. 

47  G. 

64  G. 
153  B. 
169  B. 

177  B. 
42 

b 
A 

31  B. 

32  B. 
3 

4 

40  B. 
It 

48  B. 
50  B. 

65  B. 


Leonis 
Leonis 

Leonis 
Leonis 
Leonis 
Leonis 
Leonis 

Virginis 
Virginis 
Virginis 
Virginis 
Virginis 

Virginis 
Virginis 
Virginis 
Virginis 
Virginis 

Virginis 
Virginis 
Virginis 
Virginis 
Virginis 

Virginis 
Virginis 
Virginis 
Virginis 
Virginis 

Librae 
Librae 
Librae 
Librae 
Librae 

Librae 
Librae 
Librae 
Librae 
Librffi 

Scorpii 
Scorpii 
Scorpii 
Scorpii 
Scorpii 

Scorpii 
Scorpii 
Scorpii 
Scorpii 
Scorpii 

Scorpii 


Mag. 


5.6 
5.8 
5.5 


Red'ns  from 
1913.0. 


Aa 


A5 


s 

+1.06 
1.05 
+1.05 


// 


+  7.0 

7.1 
+  6.9 


Apparent 
Declina- 
tion. 


+29    3.7 
28  20.6 

+29    3-7 

NEW 


At  Conjunction  in  R.  A. 


Washington 
Mean  Time. 


d 
80 


h     ra 

14373 

15    4.3 
17    0.6 

MOON. 


Hour 

Angle, 

H 

h      m 

-  7  22.3 

-  6  56.4 

-  5    50 


-0.8078 
-0.0988 
-0.9244 


y 


0.5967 
0.5967 
0.5969 


-0.0454 

0.0469 

-0.0533 


Limit- 
ing Par- 
allels. 


N.    S. 


-  3-^1 

+39-23 
-11-61 


AUGUST. 


51 
4.7 

4.1 
6.4 

6.3 
5-2 

5.7 

6.2 

3.8 

6.5 
6.4 

6.2 

6.3 
6.0 

6.3 
5-2 

5.6 

6.2 
1.2 

5-7 
6.0 

6.4 

6.5 

51 

5-5 
6.4 

5.7 

6.5 
6.4 

6.1 

5-7 
6.1 

5.8 

6.3 
6.0 

6.2 

50 


+0.96 
0.98 

.02 

.01 

0.98, 

.01 

•03 

.04- 

•'?! 
.08, 

.17 

•19;- 
.21 

.26 

•34 
.35 

•35 1 

.43 

.43 
.48; 

.66| 
.66 

.70 
•73 
•74 

•75 

.87 

•95 
.96 

2.08 

2.12 

I 
+2.19 

2.35 
2.36' 

2.37' 
2.38 


+ 


3-1  + 

3-ij 

4.0  + 

47 
4.8 

50 

5-2 

6.6 

6.3 
6.8 

7-5 
9-3 

9-5 
0.0 

05 

2.5 
2.0 

2.4 
3^1 
3.6 
4.0 

5-0 


4.7 

+2.49 

4.6 

2.51 

54 

2.50 

5.3 

2.49 

5-9 

2.51 

57 

+2.52 

5.4 

2.54 

30 

2.56 

4.9 

2.59 

6.4 

2.58 

5.5  +2.64- 


634.1 

748.3 

630.3 
420.3 
329.2 

3  20.0 

3  32.5 

o   9.8 

2  15.2 

+  I    0.8 

-  I  17.0 

4  8.2 

-  4  34-5 
521.3 

549.7 
10  16.7 

831.3 

-  952.1 
1042.7 

12  155 
1246.3 

H  33.5 


5-5-15 

5.51  15 
6.2!  17 

6.3'  18 
6.4,  18 


7.0-20 

7.3  20 
7-3  20 
8.4,  21 

7.4  21 

7.4  -22 

7-8,  24 
7.2  22 
7.2  22 
7-4^  23 

7.7-25 

7.5  25 

7-2:  24 
7.o|  23 
7.4,  24 
7.7-26 

7-i|  24 

7.6  25 

7-3  25 
6.9;  24 

7.3-26 


55.4 

53.7 
48.0 

"3 
19.1 

3.8 
48.7 

57.9 
1.8 

41.9 

50 

12.0 

51.5 
52.3 
32.4 
29.6 

4-4 
16.8 

43-4 

59.5 

0.9 

35.1 
52.2 

37.7 
29.5 

5.9 
lEph 


4     o  15.91-  I 

2  11.5  ■>-  o 

9  29.0  +  7 

11  37.8+  9 

12  4.8+  9 
i2  35.3l-»io 
1532.5I-11 

22  17.6-  4 

23  1.4-  3 
«     2  55.9:-  o 

3  50.7  +  o 

16  20.0,-11 

18  5.7;-  9 
2029.5-  7 

6  I  30.7  -  2 
1057.71+  6 

11  16.4+  7 

"497+  7 

1858.5-9 
1940.5]-  8 

2320.1;-  5 

7  1255.5+  8 

13  15.9+  8 

15  48.1  +10 

17  50.6 -II 
i8  35.i'-io 

19  17.6-  9 

8  2  31.0-  2 
731.9+  I 

7  59.3  +  2 

12  26.4+  6 

16  23.9+10 

2042.4!-  9 

»    353.5-2 

5  53.8  -  o 

633.6,+  o 

656.7+  o 

4 

5 
6 

6 

6 


49.8+1.42351 
2.0-0.3479! 

4.51-1.1622' 

8.9+0.3590, 
35.0 +1.07  II 

4.5+1.0740 
4  2+0.0092 

32.7+1.3881. 
50.4;-o.8994l 

3.6 -0.81 10: 
49.3+1.2046 

6.1  +0.4198 

23.9+0.3506 
4.8I+0.4422 
13.7 -0.5140 
54.6+1.3137 
12.7 -0.5401 

45.0+0.6630 

20.5  -04263 

39.9+0.9509 

7.7,+o.5032 

0.3,-1.1283 

20.1  (+0.1812 

47.1j-0.4596 
14.6+1.0008 
31.6I+1.2216 
50.6+1. 1909 

52.2+1.3431 
58.21+1.0336 
24.7'+ 1. 0948 
42.4+0.2458 
31.5+0.1565 

19.2-0.2582 
23.6+0.6782 
27.6-1.0495 
10.7 -1. 1442 
32.9-0.5081 


0.5454  -0.2845 
0.54451  0.2857 

0.5412-0.2895 
0.5404:  0.2903 
0.5402!  0.2904 
0.5400 1  0.2906 
0.5390,  0.2915 

0.5368  -0.2923 
0.5366 1  0.2923 
0.5357    0.2922 


0.5355 
0.5337 

0.5337 


0.2921 
0.2885 

1-0.2877 
0.5336;  0.2864 
0.5336  0.2832 
0.5343 
0.5343 


0.5343 


0.2757 

0.2754 

-0.2748 


0.5356  0.2675 
0.5358  0.2667 
0.5365 1  0.2624 


0.5404 

0.5406 
0.5414 
0.5422 

0.5424 
0.5427 

0.5455 
0.5476 
0.5478 
0.5496 

0.5512 


0.2436 

-0.2431 
0.2391 
0.2358 
0.2346 
0.2334 

-0.2207 
0.2113 
0.2104 
0.2014 
o.i93r 


II  27.7+  454.1 

12  34-9,+  558.9 
1242.9+  6    6.6 

1244.2'+  6    7.8 

13  1.5+  624.4 

1322.1,+  644.3 
0.6 
6.1 
55.8 
10.6 


1441.31+  8 
14  47.0J+  8 
1640.9+  9 
16  56.2 +10 

18  40.7 +11 


51.2 


+0.8296 
+0.2256 
-0.6230 
-1.2067 
+0.0758 

+1.0966 
-0.5869 
+0.7428 
+0.2279 
-0.9971 

+0.4546 


0.5531  -0.1839 
0.5561;  0.1675 
0.55691  0.1627 


0.5572 
0.5573 

0.5590 
0.5595 
0.5595 
0.5595 
0.5596 

0.5597 
0.5602 

0.5602 

0.5609 

0.5610 


0.1612 
0.1603 

-0.1493 
0.1465 

0.1461 

0.1461 

0.1454 

^.1445 
0.1412 

0.1409 

0.1361 

0.1355 


0.5616  -0.1310 


+9o;+54 
+27-62 

-20 -«3 
+64-26 

+90+14 
+90+14 

+45  -43 

+90+43 

-  2-88 

+  3-89 
+89+23 

+68-23 

+63-26 
+69 '-22 

+i8'r75 
+80+35 

+15-77 

+80-10 
+20-69 
+78+  6 
+68-18 
-24-90 

+48-35 
+I5r72 
+72+11 
+72+29 
+72  +26 

+70+47 
+69+14 
+69+19 
+46-31 
+40-36 

+19-60 

+65-7 
-28-90 

-36,-90 

+  3,-78 

+39  -32 

-4-«9 

-44r-90 
31-40 

♦641+23 
-3'-«5 
+64-3 
+38  'i^ 
-28-90 

+50-19 
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ELEMENTS  FOR  THE  PREDICTION  OF  OCCULTATIONS. 

AUGUST. 


Thv  Star's 


At  Conjunction  in  R.  A. 


Limit- 
ins  Par- 
aUels. 


Name. 


Scorpii 
Scorpii 
Scorpii 
Scorpii 
Scorpii 

Scorpii 

Scorpii 

Ophiuchi 

Ophiuchi 

Ophiuchi 

Sagittarii  (var.) 
Sagittarii 
Scorpii 

Sagittarii  (tar.) 
Sagittarii 

C.  D.-28*»  14268 

Sagittarii 

Sagittarii 

Sagittarii 

Sagittarii 

Sagittarii 
Sagittarii 
Sagittarii 
Sagittarii 
Sagittarii 

Sagittarii 

Capricomi 

Capricomi 

Capricomi 

Capricomi 

Capricomi 
Capricomi 
Capricomi 
Capricomi 
Capricomi 

Capricomi 

Capricomi 

Aquarii 

Aquarii 

Aquarii 

Aquarii 
Aquarii 
Aquarii 
Aquarii 
Aquarii 

Aquarii 
Aquarii 
Aquarii 
Aquarii 
Aquarii 

Aquarii 
Aquarii 
Aquarii 
Aquarii 
Piscium 


85  B. 
6 
a 
116  B. 

r 

134  B- 

135  B. 
95  G. 

43 
163  G. 

X 

10  G. 
210  B. 
W 
38  B. 

48  G. 
62  B. 
58  G. 
0 
r 
183  B. 
234  B. 
248  B. 
00 

A 
36  B. 

17 
V 
X 

27 
<P 
30 
128  B. 

r 
s 

152  B. 

t 

39 
42 

45 

6 

58 
A. 

78 

81 

82 

h 

0 
96 

316  B. 

317  B. 
337  B. 
342  B. 

60  B. 

98  B.  Pisdum 


Mag. 


6.0 

3.1 
1.2 

6.2 

2.9 

6.4 
6.0 

6.1 

5.4 
6.3 

4-4 

5.7 
5.8 

4.3 

4.7 

6.4 

6.3 
6.0 

6.1 

3.3 

3.5 
6.2 

5-9 

5.7 
4.8 

4.9 
6.2 

5.8 
4.8 
5-3 
6.1 

5-3 
5-4 
6.5 
3.8 

30 

6.5 

4.4 
6.2 

5-5 

6.1 

49 
6.4 

3.8 

6.3 

6.4 
6.4 
5-4 
4.4 
5.7 

6.5 
6.3 
6.4 

6.5 
6.0 

6.3 


Red'ns  from 
1913.0. 


Aa 


A8 


s 
+2.67 

2.73 

2.80 

2.82 

'  2.88 

+2.93 
2.96 

'  3.14 
'  3.23 
'  3.36 

+3.38 
3-45 

3.48I 

3-54 
3.53 

^^571- 

359' 
3.60 

3.61 

369 

+3.81 

3.85 
3.88 

3.88 
3-94 

■^3.94 
3.86 

3-86 

3.82 

3-86 

+385 

385 

3-77 
3.80 

3-73 

+3.72 
3-7-2 
3.63 
3-63| 
3-60j 

f3.6o  + 
352 
3-53 
342 

341 

+340  + 
338 
34i[ 
3-35 

3.33, 

+3.32,+ 
3-33' 
330 
329 
3- 1 6 


ff 


Appaj^nt 

Declina> 

lion. 


Wasbinjirton 
Mean  Time. 


6.7-2515.7 

25  23  4 

26  14.7 

2621.2 
28    2.5 


6.5 
6.4 

6.3 
6.6 

5-9 
6.2 

4.3 

3-7 

2.2 

1-9 
I.I 

1.2 

0.9 

0.3 

0.1 
9.6 
9.6 

9.1 
6.6 

4.8 
4-9 

2.9 
2.2 

0.5 


o 

4 
6 

8, 

8, 

8, 

9 

9 
o 

I. 

2, 
2, 

4' 
4 
5 

5 
6 

6, 

7' 

7- 

8. 
8. 
8. 
8. 

9 

8. 

9 

9 

9 
20. 


+3.081+20.7+  I 


-27 
28 

27 
28 

27 

-27 

28 

28 

29 
28 

-28 
28 
28 
28 

27 

-27 
28 

28 

27 
26 

-26 
22 
21 
20 
21 

-20 
21 
18 

19 
17 

-16 

17 
H 
H 
13 

-13 
II 

II 

8 

7 

7 

7 
8 

6 

5 

4 
6 

5 

4 
o 


o- 


17.9 
21.2 
39-6 
3.8 
50.8 

48.1 

3.3 
45.2 

35.3 

28.2 

554 
19.2 

41. 1 
28.4 

50 

48.0 

46.4 

2.1 

9.9 

31-9 

25.9 
40.8 

49.8 
11.8 

32.5 

54-2 

0.6 

20.8 

31.5 
31 

311 
14.9 

17.3 

37- 1 

15-7 

44.2 

71 
20.8 

2.3 
39-7 

314 
2.2 

9-5 
30.8 

35.7 

23.3 
22.7 

0.1 

334 
22.1 


d 

9 

10 


11 


12 


13 


14 
15 


16 


17 


18 


Hour 

Anglo. 

H 


19 


12.7 
[Eph  13] 


h     m 

2131-9-  9 

0  9.8;-  6 

3 34-6-  3 
4  23.8  -  2 

6  14.4-  I 

9  445+  2 

10    i.i|+  2 

21  2I.6!-IO 

1  52.0-  6 

10  6.1+  I 

11  52.J+  3 

15  38.7^+  7 
1626.8+  7 

19  4.5+10 

20  22.2 +11 

21  58.8-10 
015.1,-  8 

0  15-3-  8 

2  10.9-  6 

12  10.7+  2 

21  16.9+11 
21  30.6 +11 

4  54-8  -  4 

7  174-  2 
i8  53-9[+  8 

20  19.4  +  9 
10  33.1-  o 
1830.9+  7 

3  27.4'-  7 

5  29.9  -  5 

5  59-7  -  5 
9    2.6-2 

10  14.8^-  I 
1620.9+  4 
2134.6+  9 

1  I2.l'-IO 

2  5241-  9 

11  31.2'-  o 

1444.7'+  2 

»7    7.6j+  4 

18  19.2  +  5 
043.1 +11 
I  17.2 -II 

12  58.2;-  o 
14   4.4+  o 

17  55-6+  4 

1834.8+  5 

20   3.2  +  6 

I  16.7+11 

4  10.5  -  9 

440.2-  8 
455.5-  8 

9  59  7-  3 
II    8.5-  2 

0  34.7|+io 
1352.1-  o 


m 

24.0-0.7874 
51.8-0.9700 
34.6-0.4541 
47.3^.4265 

0.8+1. 1630 

21.5+0.0457 
37.4  +1  1349 
27-6,-0.4371 
7.4'-o.2407 
48. 1 1-0.7481 

30.0I-0.8298 
8.2J-0.6019 
54.5+0.1420, 
26.3+1.0380 
41.1-0.1521 

45-9+0.3507; 
34.6-0.2623I 
34.5+0. 1 297I 
43.1-0.0563; 
54.6 -1. 1 746 

41.0+0.1812 
54.2+1.2523 
57.4+1.0927 
39.9+0.3813 
32.5+1.0289 

55.1  +1.1061' 
19.7HD.9079 
22.7  -0.4996 

57-5  -0-6524 
58.8+1.2193 

29.9  +0.6145 
32.6+1.3339 
22.6-1.3579 
32.4+1. 1945 
36.8 -0.41 761 

52.1  -0.2129' 
14.7  +0.9636 
50.8-0.3391; 
17.2+0.7807; 
36.1  -0.1586 

45.7  +0.6520 
59.0-0.70481 
27.8-0.31301 
5.9-1.0832 
58.5-1.2219 

43-5  -0.3986 
21.7 -0.7731 
47.7  +0.8487 
52.840.3634 
17.9+0.0914 

49.o!-i.i2io 
34.21+1. 1555 
38.0+0.9435 
31.0+0.7493 
34.2-0.3850 

29.2'+i.3475 


0.5625 

0.5633 
0.5642 

0.5645 
0.5649 

0.5656 

0.5657 
0.5672 

0.5674 
0.5671 

0.5669 
0.5664 
0.5663 
0.5658 

0.5655 

0.5651 

0.5645 

0.5645 
0.5640 

0.5604 

0.5561 
0.5560 
0.5520 
0.5507 
0.5433 

0.5424 

0.5325 
0.5268 

0.5205 

0.5190 

0.5187 
0.5166 

0.5158 
0.5117 
0.5083 

0.5060 
0.5050 
0.4998 
0.4981 
0.4968 

0.4962 
0.4931 
0.4928 
0.4879 
0.4875 

0.4862 
0.4860 

0.4855 
0.4841 

0.4833 

0.4832 
0.4831 
0.4821 
0.4819 
0.4804 

0.4806 


/ 


N. 


-0.1236 
0.1166 
0.1075 
0.1052 
0.1002 

-0.0906 
0.0898 
0.0580 
0.0451 
0.0215 

0.0164 

0.0056 

-0.0033 

+0.0042 

0.0079 

+0.0124 
0.0188 
0.0188 
0.0243 
0.0518 

+0.0760 
0.0766 
0.0954 
0.1012 
0.1284 

+0.1315 
0.1610 

0.1759 
0.1909 

0.1941 

+0.1949 
0.1996 
0.2013 
0.2099 
0.2167 

+0.22 1 1 
0.2230 
0.2323 

0.2354 
0.2376 

+0.2386 
0.2439 
0.2443 
0.2520 
0.2526 

+0.2546 
0.2550 
0.2556 
0.2578 
0.2588 

+0.2590 
0.2591 
0.2605 
0.2608 
0.2626 

+0.2618 


[-28 
I 

+  2 
+62 


S. 


-16-90 

-74 
-72 
+31 

+241-42 
+62+28 

-3;-73 
6-59 
1-23,-^ 


-28-90 
-16-89 

+22-36 
+60+20 

+  7-54 

+34-24 
+  2-60 

+22-37 

+131-48 
-49.-90 

+30-34 
+61+46 

+62 1+24 

+43-23 
+63+17 


+64 
-18 
6 


+24 
-90 

-77 


0-90 

+68'+3i 


+66-11 
+69+47 

-57|-^ 
+70^+27 

+16.-70 

+27-56 
+73  +  8 
+22-64 

+75  -  3 
+32  -53 


+75 

+  5 

+25 
-16 

-27 

+23 

+  4 
+82 

+64 


-II 
-90 
-62 
-90 
-90 

-67 
-90 
o 
26 
+49J-40 

-181-90 
+84  +19 

+85+5 
+85-  6 

+25-66 

+90+37 
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ELEMENTS  FOR  THE  PREDICTION  OF  OCCULTATIONS. 

AUGUST. 


Tss  Star's 

At  Conjunction  in  R.  A. 

Name. 

Mas. 

Red'ns  from 
1913.0. 

Apparent 
Declina- 
tion. 

Mean  Tnne. 

Hour 
Angle, 

U 

Y 

jf 

/ 

s 

A5 
If 

0       / 

d    h     m 

1 

h      ra 

60 

Piadum 

6.2 

+2.95 

+20.5 

+  6  16.3 

20     6  49.7 

-  7  58.4  40.1404 

0.4834 

40.2572 

62 

Pisdum 

6.1 

295 

20.4 

649.8 

719.8 

-  7  29.1 

^•3495 

04836 

0.2570 

6 

Piachim 

4.6 

2.94  20.3 

7    70 

733.2 

-  7  16.I 

-0.6096 

0.4836 

0.2569 

$ 

Piscmm 

4.4 

2.90 

20.6 

725.7 

15  37.4 

+  035.2 

+1.1054 

0.4860  j  0.2532 

n 

Pisctum 

5.6 

2.78 

19.8 

II  42.1 

21  10  29.0.-  5    4.2 

+1.0466 

04941    0.2406 

20  H» 

.  Arietis 

6.4 

+2.68+18.2 

+1649.3 

2«    3  35.7|+"33.3 

^.5964 

0.5043  40.2240 

26 

Arietis 

6.2 

2.62 

17.2 

19  28.5 

1427.3,-  I  54.5 -1. 1300 

0.5120'  0.2108 

27 

Arietis 

6.4 

2.61 

17-9 

17  19-5 

1437.0-  I  45.1 +1.2498 

0.5122 

0.2106 

M 

Arietis 

5-7 

2.58 

17.0 

19  38.8 

20  18.8+  346.2 

-0.1038 

0.5166 

0.2027 

47 

Arietis 

5.8 

2.54 

16.6 

20  19.5 

28    3  59.2 +11  12.3 

+0.6686 

0.5228 

O.I9I0 

M 

Arietis  (ifi«on) 

4.6 

+2.53 

+16.3 

+20  59.8 

4  32.0 +11  43.9 

+00435 

0.5233 

+0.1902 

66 

Arietis 

6.1 

2.44 

152 

2230.5 

18  17.9+  I    3.0 

+0.8614 

0.5352 

0.1659 

7 

Tauri 

5.9 

2.44 

14.5 

24  10.6 

21    1.6+  341.2 

-04890 

0.5376 

0.1606 

II 

Tauri 

6.1 

2.42'  14. 1 

25    3.2 

2353.4+  627.2 

^.9773 

0.5403 

0.1548 

16 

Tauri 

5.4 

2.40  14.3 

24    1.2 

24     143.4+813.5 

+0.41 16 

0.5420 

0.I5II 

17 

Tauri 

3.8 

+2.40+144 

"»-23  507 

145.5 

+  8  15.6 

40.6056  0.5420 

40.1510 

18 

Tauri 

5.6 

2.40  14. 1 

24  34-3 

152.6 

+  8  22.4 

-0.1561 

0.5420 

0.1507 

q 

Tauri 

4.3 

2.40,  14.2 

24  1 1.9 

154.2 

+  8  23.9 

+0.2468 

0.5420 

0.1506 

20 

Tauri 

41 

2.40'  H-3 

24    6.0 

2  1 1.0+  840.2 

+0.3945 

0.5423 

0.1501 

21 

Tauri 

5.8 

2.40,  14.2 

24  173 

2  13.O1+  842.1 

40.1990 

0.5423 

0.1500 

22 

Tauri 

6.5 

+2.40  +14.2 

+24  157 

2  16.8  +  8  45.8 

40.2368 

0.5424 

+0.1499 

23 

Tauri 

4.3 

2.39 

14.4 

2340.9 

224.8 

+  8  53.5 

40.8778 

0.5425 

0.1496 

^ 

Tauri 

30 

2.39 

143 

23504 

255.8 

+  9  23.5 

+0.7844 

0.5429 

0.1485 

27 

Tauri 

3.7 

2.38 

143 

23  47.5 

340.9 

+10   7.0 

40.9472 

0.5436 

0.1469 

28 

Tauri 

5-2 

2.39 

14.3 

23  52.5 

341.5 

+10   7.6 

+0.8592 

0.5436 

0.1469 

14  H. 

Tauri 

5.3 

+2.40 

+13.7 

+25  19.3 

410.3+1035.4I-0.6198 

0.5441 

+0.1458 

p 

Tauri 

5-6 

2.33 

12.8 

26  15.5 

13*0.7-  443.2,-0.3942 

0.5521 

0.1256 

0 

Tauri 

5.0 

2.31 

12.2 

27    8.8 

17  15.9 

-  046.8 

-0.8448 

0.5557 

O.I  159 

a: 

Tauri 

5-3 

2.29 

12.8 

25  25.7 

18  14.5 

+  0   9.7 

+1.0934 

0.5565 

O.I  134 

17  B. 

Aurigse 

6.0 

2.21 

10.9 

27  45.3 

21^    6  50.9 

-I  I  42.0 

-0.1465 

0.5669 

0.0807 

38  B. 

Aurigse 

6.5 

+2.16 

+10.5 

+27  34.7 

11  41.6-  7    2.3 

40.3986 

0.5706 

+0.0672 

47  B. 

Auiigse 

6.0 

2.15 

10.2 

27  55-5 

1345.6-  5    3.0 

+0.1676 

0.5721 

0.0614 

354  B. 

Taun 

6.4 

2.10 

9.8 

27  52.4 

18  16.9 

-042.3 

+0.4688 

0.5752 

0.0482 

73  B. 

Aurigse 

5.8 

2.12 

9-2 

29  29. 1 

18  20.6-  038.7-1.2151 

0.5752 

0.0481 

22 

Aurigse 

6.4  !  2.11 

94 

2851.4 

19  13.2 

+  0  1 1.9 

-0.5171 

0.5758 

OXM55 

ft 

Tauri 

1.8  j+2.10 

+  9-3 

+28  32.2 

20  23.2 

+  I  19.1 

-0.1316 

0.5765 

40.04JO 

107  B. 

Aurigse 

6.5 

2.05 

9.2 

27  36.5 

26    013.5 

+  5   0.4 

+0.9755 

0.5789 

0.0J05 

116  B. 

Auiigae 

5-9 

2.06 

8.6 

29  10. 1 

I  31.8 

+  6  15.6 

-0.6118 

0.5796 

OXM^ 

406  B. 

Taun 

5.6 

2.00 

8.6 

27  56.7 

6    7.8 

+1040.7 

+0.7488 

0.5821 

0.0123 

136 

Tauri 

4.6 

1.98 

8.6 

27  35-7 

7    3-4 

+11  34.1 

+1.1218 

0.5825 

0.0095 

154  B. 

Auriese 

6.4 

+1.99 

+  8.0 

+28  55.9 

8  17.8 

-I  I  14.5 

-0.2530 

0.5831 

4oxx)56 

4»5  B. 

Taun 

6.1 

1-95 

8.3 

27  34-3 

10   3.0 

-  9  33.5 

+1.1587 

0.5839 

4<XOOOI 

183  B. 

Aurigse 

6.3 

1.96 

7-4 

2931.3 

12    6.0 

-  7  35.5 

-0.8665 

0.5848 

-0.0064 

K 

Aurigse 

4.4 

193 

6.8 

29  32.0 

15  35-2 

-  4  14.7 

-0.9170 

0.5862 

0.0175 

211   B. 

Aurigse 

6.3 

1. 91 

6.8 

29  35.0 

1749.6 

-2    5.8 

-IX>I42 

0.5868 

0.0246 

49 

Aurigtt 

51 

+1.85 

+  6.6 

+28    5.6 

23  14.1 

+  3   5.5 

+0.3385 

0.5882 

-00420 

53 

Aurigse 

5.6 

1-85 

6.2 

29    3-7 

27    0  26.4 

+  4  14.9 

-0.7077 

0.5885 

0-0459 

54 

Aurigse 

5.8 

1.84 

6.4 

28  20.6 

054.0+  441.3 

+0.0079 

0.5886 

0.0473 

28 

Geminonim 

5-5 

1.83 

5  9 

29    3.7 

2530+  635.5 

-0.8279;  0.5889 

O.Q537 

47 

Geminonim 

5.6 

1.72     5.3   27    0.1 

13    6.2 

-  7  36.4 

40.5562 

0.5895 

0.0865 

53 

Geminonun 

5-9 

+1.71 

+  4.9+28    3.1 

14  50. 1  j-  556.7 

-0.6640 

0.5894 

-0.0920 

134  B. 

Geminonjtn 

6.5 

1.69 

5.0   2650.9 

15  16.4-  5  31.5 

+0.5159 

0.5894 

0.0934 

59 

Geminonim 

5.7 

1.68     4.6'  2748.5 

18    8.0-  246.9 

-0.7369 

0.5892 

0.1024 

t 

Geminonun 

3-9 

1.67     4.4;  2758.4 

1835.1-  220.9 

-0.950* 

0.5891 

a  1038 

6» 

Geminonun 

50 

1.66 

4.2,  28   5.9 1 

20   8.8-  051.0 

-1.2409 

0.5889 

a  1087 

V 

Getmnoryxok 

4-3 

+1.63 

+  4.2 

+27    5-5  1 

2230.5 

+  I  24.9 

-04875 

0.5886 

-0.1160 

VBpYi  ii\ 
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ELEMENTS  FOR  THE  PREDICTION  OF  OCCULTATIONS. 

AUGUST. 


Umit- 

The  Star's 

\ 

Kt  CoNjuwcnoN  IN  R.  A. 

ing  Par- 
allels. 

Rcd'ns  from 

Name. 

Mag. 

i9i3«o* 

Apparent 
Declina- 
tion. 

Washington 
Mean  Time. 

Hour 
Angle, 

H 

Y 

%f 

y 

N. 

S. 

Aa 

Ad 

s 

n 

0       / 

d     h    m 

h    m 

0 

0 

c 

Geminonim 

5-5 

+1-59 

+  4.1 

+25  59.6 

28     1 40.5 

+  4  27.2  +0.2383 

0.5879 

-0.1257 

+59 

-13 

^ 

Geminorum 

50 

1.58 

3.5 

26  59.6 

516.9 

+  7  54.8-1.2405 

0.5871 

0.1365 

-40-63 

a> 

Caocri 

5.9 

1-53 

3.4 

25  38.0 

8  10.6 

+10  41.4 -0.2798 

0.5862 

0.145 1 

+29 

-41 

4 

Cancri 

6.2 

152 

3.5 

25  19.8 

829.5 

+1059.6-0.0225 

0.5861 

0.1460 

*-43 

-28 

* 

Cancri 

5.9 

1.50 

2.8 

25  464 

"  52.7 

-  9  45.3 -0-9762 

0.5850 

0.1558 

-13 

-M 

^^ 

Cancri 

64 

+147 

+  3.3 

+2324.1 

13  IO-3 

-  8  30.9+1. 1952  0.5845 

-0.1595 

f90+42 

Cancri 

5-9 

1.46 

2.8 

24  17.9 

15  500 

-  557.6,-0.13700.5835 

0.1669 

+37 

-36 

28 

Cancri 

6.1 

1.44 

24 

24  26.1 

19   0.2 

-  255.0-0.8161  0.5822 

0.1756 

-  I 

-66 

v^ 

Cancri 

5.7 

M3 

2.3 

24  22.5 

20   8.8 

-  I  49.1 -0.9590  0.5817 

0.1787 

-11 

-66 

v^ 

Cancri 

6.4 

1.43 

2.2 

24  22.9 

2044.0 

-  I  15.3 -1.0705  0.5814 

0.1803 

-19 

-66 

r 

Cancri 

4-7 

+1.36 

+   2.2 

+21  47.0 

29    050.3 

+  241.3+0.756505796 

-0.1909 

f90+-'8 

NEW 

MOON. 

SEPTEMBER. 


/ 
319  B. 
49 

9 

50 
a 

% 

550  B. 
621  B. 

214  G. 
40  H. 
43  H. 

231  G- 
236  G. 

9  G. 

17  G. 

18  G. 
43  B. 

47  G. 

64  G. 
153  B. 
169  B. 

177  B. 
42 

h 
A 

31  B. 

32  B. 
3 

4 
40  B. 

n 

48  B. 
50  B. 

65  B. 
85  B. 

6 
a 
116  B. 


Yiiginis 
Virginis 
Virginis 
Virginis 

Virginis 
Virginis 
Virginis 
Virginis 
Virginis 

Virginis 
Virginis 
Virginis 
Virginis 
Virginis 

Librae 
Librae 
Librae 
Librae 
Librae 

Librae 
Librae 
Librae 
Librae 
Librae 

Scorpii 
Scorpii 
Scorpii 
Scorpii 
Scorjjii 

Scorpii 
Scorpii 
Scorpii 
Scorpii 
Scorpii 

Scorpii 
Scorpii 
Scorpii 
Scorpii 
Scorpii 

Scorpii 
1913 


6.0 

+1.05 

. 

6.3 

1.08 

5-2 

1. 11 

T 

5.6 

1.13 

I 

6.2 

+1.12 

—  I 

1.2 

1. 18 

5-7 

1.17 

6.0 

1.21 

64 

1.35 

6.5 

+1-35 

—  I 

5.1 

1.38 

5-5 

1.40 

64 

141 

5-7 

141 

6.5 

+1.52 

—  I 

64 

1.58 

6.1 

1-59 

5.7 

1.71 

6.1 

1-73 

5.8 

+1.79 

—  I 

6.3 

1.92 

6.0 

1.95 

6.2 

1.96 

5.0 

1-97 

4-7 

+2.07 

—I 

4.6 

2.08 

5.4 

2.08 

5.3 

2.09 

5.9 

2.09 

5-7 

+2.10 

—I 

5.4 

2.12 

30 

2.13 

4-9 

2.16 

¥ 

64 

2.16 

5.5 

+2.21 

—I 

6.0 

2.25 

31 

2.30 

1.2 

2.38 

6.2 

2.39 

2.9 

+245 

—I 

8.8-  5  21.3 

93'     5  49-7 
[0.9,  10  16.7 

io.6j     831.3 
0.9-  952.1 


1.6 
2.0 

i2.3 

^34 

[3.8 

'3-9 

145 
[4.6; 

[4.7 

lit 

[5.8 
[7.0 
[6.1 


1042.6 

12  15.5 
1246.3 

14  33.5 

-15  554 

15  53-7 
1748.0 

18  II. I 

18  19.0 

h20    3.7 

20  48.7 
2057.9 

21  1.7 

2141-9 


-38 


1 6. 1 -22  4.9 
[6.7     24  12.0 

[6.2  2251.5 
[6.1  2252.2 
t6.3    23324 

[6.8,-25  29.5 
[6.6  25  4.4 
[6.3  24  16.8 
[6.1 1  23434 
i6.6i  2459.5 

[6.9-26  0.9 
t6.3i  2435.1 
[6.8  2552.1 
16.6  25  37.7 
[6. 1 1  2429.5 

[6.6-26  5.9 
6.1  25  15.7 
5.9  25234 
5.9J  26  14.7 
5.91  2621.2 

6.3!-28    2.5 

[Eph 


2    539.6+353.2 


10314 
19  40.2 

19  58.3 


+•  8  35.0I-0.6046 
-  6 
6 


8 


2030.51-  5 

325.3+  o 

4   5-9+  I 

7  38.3  +  4 
2046.9-  6 

21    6.7-  6 

2334-0-  3 

132.5-  I 
2  15.6-  1 

2  56.8  -  o 

956.6+  6 

14  48.4 +11 

15  15.0+11 
19  34.2  -  8 
2325.0-  4 

3  36.3  -  o 
1036.1  +  6 

1233-4+  7 
13  12.3+  8 


35.0 
174 

46.3 
54.2 

334 

584 
20.6 


+0.3422 


+1.1879 

6377 

+0.5464 

-0.5307 
+0.8246 

+0.3818 

-1.2305 


13  34-8 


+  8 


-10 


17  59-2 
19  50-9 
19  12.7- 9 
19  14.0-  9 
19  310- 


1951.1 
21    8.5- 

21  14.1I- 

23    5-5,- 
23  20.4  - 


6 


I    2.7- 

3504 
625.1 


1.4+0.0590 

39-3-0.5730 

45.O1+0.8648 

3.5'+ 1. 0821 

23.7+1.0518 

21.0+1.2008 
2.3  +0.8956 
28.0+0.9559 
22.2 +0.1 188 
39.9+0.0306 

37-7-0.3784 
6.6+0.5468 

59.6|-i.i595 

37.0-1.2529 

58.6-0.6245; 

46.8  +0.6982 
43.5+0.1015 
36.0-0.7374 
34.8-1.3145 
18.5-0.0466 

59.1+0.9627 
44.6-0.7014 
39.2  +0.6134 
52.0; +0.1047 

37-7 


0.5424 
0.5426 
0.5436 
0.5436 

0.5437 
0.5450 
0.5452 
0.5460 

0.5497 

0.5498 
0.5506 

0.5512 
0.5515 
0.5517 

0.5542 
0.5560 

0.5561 

0.5576 

0.5591 

0.5606 

0.5629 

0.5635 
0.5638 

0.5639 

0.5652 


-0.2921 
0.2890 
0.2813 
0.2810 

-0.2804 
0.2729 
0.2721 
0.2676 
0.2483 

-0.2477 
0.2436 
0.2401 
0.2389 

0.2377 
-0.2245 
0.2147 
0.2138 
0.2045 
0.1960 

-0.1864 
0.1695 
0.1646 
0.1630 
0.1621 

-0.1507 


+63-27 

+i2;-82 
+80+23 
+10-85 

+73-17 

+15-77 
+78-  I 

+61-25 
-33-90 


[+41 

9 

1+72 

+72 
+72 


0.5655!  0.1479 


59.3 


1.1069 
+0.3296 


II.O 

9  46.01+  4  24.2 
1034.4+  5  10.7 

1223.0I+  655.2 


0.5655 

0.5655 
0.5656 


0.1476 

0.1475 
0.1468 


-  I  18.0-0.8987 
-1.0790 

-0.5675 
-0.5400J 

+1.0353 


0.5657-0.1459 
0.5660 

0.5661 

0.5665 

0.5666 

0.5670 
0.5676 
0.5681 
0.5687 
0.5688 

0.5691 


0.1425 
0.1423 

0.1373 
0.1366 

-0.1320 
0.1244 
0.1 174 
0.1080 
0.1058 

-0.1007 


-41 
-81 

+  2 

+17 
+15 


+70+28 

+69j+  5 
+69+  9 

+39-38 


+34 

+12 


-43 
-68 


+59  -15 
-37|-90 
-47,-90 
-3-89 

+64  -  6 

+32-39 
10,-90 
-62I-90 

+25-47 

+64+12 

-  9-^ 
+60-10 

+32-39 
-36|-90 

+43-26 

-22r-90 
-36-90 

5-84 
-  4-82 

I 
+621+19 


13] 
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ELEMENTS  FOR  THE  PREDICTION  OF  OCCULTATIONS. 

SEPTEMBER. 


TftB  Star's 


Name. 


134 
135 

95 

B. 
B. 
G. 

43 
163 

G. 

X 

10 

G. 

210 

B. 

W 

38 

B. 

48 
62 

G. 
B. 

58 

G. 

r 

183 

234 
248 

B. 
B. 
B. 

on 

A 

36 

B. 

17 

V 

X 

27 

128  B. 

152  B. 
I 

39 

42 

45 

6 

'I 

78 
81 

82 
h 

<P 
96 

316  B. 

317  B. 
337  B. 
342  B. 

60  B. 
98  B. 

60 
62 

e 
2oH*.^rietis 


Scorpii 

Scorpii 

Ophiuchi 

Ophiuchi 

Ophiuchi 

Sagittarii  iyar.) 
Sagittarii 
Scorpii 

Sagittarii  (T«r.) 
Sagittarii 

C.  D.-28°  14268 

Sagittarii 

Sagittarii 

Sagittarii 

Sagittarii 

Sagittarii 
Sagittarii 
Sagittarii 
Sagittarii 
Sagittarii 

Sagittarii 

Capricomi 

Capricomi 

Capricomi 

Capricomi 

Capricomi 
Capricomi 
Capricomi 
Capricomi 
Capricomi 

Capricomi 

Aquarii 

Aquarii 

Aquarii 

Aquarii 

Aquarii 
Aquarii 
Aquarii 
Aquarii 
Aquarii 

Aquarii 
Aquarii 
Aquarii 
Aquarii 
Aquarii 

Aquarii 
Aquarii 
Aquarii 
Pisdum 
Pisdum 

Piscium 
Piscium 
Piscium 
Pisdum 
Pisdum 


Mag. 


6.4 
6.0 
6.1 

54 
6.3 

4.4 
5-7 
5-8 

4.3 
4.7 

6.4 

6.3 
6.0 

6.1 

3.3 

3-5 
6.2 

5-9 

5-7 
4.8 

4.9 
6.2 

5-8 
4.8 
5-3 
6.1 

5-3 

6.5 
3.8 
30 

6.5 

4-4 
6.2 

5-5 
6.1 

49 
6.4 

3.8 

6.3 
6.4 

6.4 
5.4 
4-4 
5-7 
6.5 

6.3 
6.4 

6.5 
6.0 

6.3 

6.2 
6.1 
4.6 

4.4 
5.6 

6.4 


Red'ns  from 
1913.0. 


Ai 


s 
+2.51 

2.53 

2-74 
2.83 

2.98 

+3.01 

309 
312 
3.18 
3.18 

+3.22 

324 
3.25 
328 

3-39 

+3.54 
358 
365 
3.65 

3-77 

■»-3-77 
3.78 
3.81 
3.81 
3.86 

+3.85 
3.86 

3.85 
3.81 
3-8i 

+3.82 

3-77 
3.78 

3.75 
3-77 

+3.71 
372 
3.66 

365 
3.65 

"'■3.65 
3.68 

364 
363 
362 

+363 
362 

3.61 

3-54 

351 

+3-45 
3.45 
3-45 
3.43 
3.38 


A5 


ft 


Apparent 
Declina- 
tion. 


57-27 
6.0 


4-5 
4.0 

2.7 


28 

27 
28 

27 


2.4-27 

1.8    28 
1.9!  28 

1-7,  29 

I.I    28 

1.0-28 
'  28 


05 
0.4 

0.0 

7.6 

6.1 
6.2 

4-4 
3-6 
0.8 

-05 
3-5 
5.4 

7.5 
7.7 

7.8 

8.5 
0.2 

1.6 

2.1 

2.5 
4.4 
4-9 
5-5 
5-6 

6.8 
6.9 
8.8 
8.9 

9.4 


28 
28 

27 

-27 
28 
28 

27 
26 

-26 
22 
21 
20 
21 

-20 
21 

19 

17 
16 

-17 
14 
14 

13 

-II 
II 

8 

7 

7 


9-5 1-  7 


9-7 
20.2 

20.7 

20.7 

+20.7 

21.2] 

21.3 
22.6- 

23.5.+ 
+24.0  + 

23.9! 
23.8I 
24.1 

237 


f+3-37+22.3 


8 
6 

5 
4 

6 

5 

4 
o 

1 

6 
6 

7 

7 
II 

+16 


17.9 
21  2 
39-6 
3.8 
50.8 

48.1 

3-3 
45.2 

35-3 
28.2 

554 
19.2 

41. 1 

28.4 

5.0 

48.0 

46.4 

2.1 

9.9 

319 

259 
40.8 

49.8 
1 1.9 

32.5 

54.2 

0.7 

31.5 

3.1 
312 

14.9 

173 

37- 1 

157 
44.2 

71 
20.8 

2.3 
397 
314 

2.2 

95 
30.8 

35.6 
23.2 

22.6 
0.0 

334 
22.1 

12.7 

16.4 

49-9 

7.1 

257 
42.2 

494 


At  Conjunction  in  R.  A. 


Washington 
Mean  Time. 


d 
6 


Hour 
Angle. 

H 


8 


h    m  h    m 

15  49-5  +10  ^3-9 

16  5.9+1029.6 

3  16.5  -  2  45.3 

7  437+  I  31.8 
1552.8+  922.2 

34 
20.3 

344 

3-5 
49.2 

16.7 
6.1 

5-9 
44.8 
20.8 


9 


10 


11 


17  37.9 +11 

21  22.8-  9 

22  10.5  -  8 
047.3-  6 

2    4-5|-  4 

3 406 -  3 
5  56.2-  I 

5564-  I 
751.5+  o 

17  49.6 +10 

2  55-6-  4 

3  9-3-  4 
1034.2+  2 

1257.0'+ 
0359- 


2    1.7 

16  19.8]+ 

020.3- 

9  20.0  - 


12 


52.9 
397 
294 
47-^ 
58.1 

35-2 

145 
0.4 


-0.0705 
+1.0092 

-0-5454 
-0.3488 

-0.8499 

-09305 
-0.7023 

+0.0382 

-^0.93 1 3 
-0.2527 

+0.2487 
-0.3605 
+0.0300 

-0.1544 
-1.2644 

+0.0932 
+1.1625 
+1.0084 
+0.2992 

^•9545 
+1.0327 
-0.9722 
-0.5580 


18 


14 


15 


16 


17 
18 


II  23.3 

II  53.3+  2 

1457.3+  5 

22  18.2 -I  I 

3  33-7  -  6 
7124-  3 

8533-  I 
1734.6+  7 
2049.0+10 

23  12.5 -I  I 
o  24.4  -10 

649.7-  4 

7  24  o-  3 

19  6.8+  7 

20  13.2+  8 
o   4.9 -I  I 

044.1 -10 
2  12.6-  9 
7  26.5  -  4 

10  20.5  -  I 

1050.2-  o 

11  5.4-  o 

16  9.7+  4 

17  18.5+  5 

6  44.3;-  5 

20  0.5  +  7 

1256.3-  o 
13  26.4+  o 
1339.8+  o 

21  43.2+  8 
1634.0+  2 

942.3-  4 


0.5695  -0.0909 
0.0901 
0.0578 
0.0448 
0.0210 


0.5695 
0.5697 

0.5695 
0.5683 

0.5680  -0.0160 


0.5670 


0.5668  -0.0029 


17.6-0.7045 
42.0+1. 1711 

II.  I +0.5659 
9.4+1.2885 

42.9+1. 1547 
36.6-0.4556 

4.3-0.2477 

26.3+0.9316 

0.1 -0.3661 

90,+o.7577 

3i.5;-o.i8ii 

21.6 +0.6315 

7.0-0.7219 
33  6I-0.3293 
50.1  -1 .091 2 
54.7-1.2292 

19.7  -0.4023 

41.6-0.7766 

15.41+0.8477 

9.91+0.3657 

20.4  +0.0955 
51.5-1.1175 

36.8+1.1610 
19.6+0.9522 

26.5  +0.7587 

28.8  -0.3678 
26.6+1.3735 

4.4+0.1736 
250,-0.3167 
38.o;-o.577i 
28.5  j+i.  1435 
48.3+1.0914I 

32.8l-0.5534' 


0.5661 
05657 
0.5652 
0.5644 
0.5644 
0.5636 

0.5593 

0.5545 

0.5544 

0.5499 
0.5484 

0.5407 

0.5397 

0.5297 
0.5240 

0.5178 

0.5164 

0.5161 
0.5140 
0.5092 
0.5060 

0.5039 

0.5029 
0.4982 
0.4966 

0.4954 
0.4948 

0.4919 
0.4917 
0.4874 
0.4870 
0.4859 

0.4857 

0.4853 
0.4840 

0.4834 

0.4833 

0.4832 
0.4824 
0.4822 
0.4812 
04818 

0.4848 
0.4850 


04952 


/ 


-49 
+17 
-9-83 
0-67 


-29 


0.0051 


-22 
+16 


+0.0047 
0.0084 


+0.01 
0.0194 
0.0194 
0.0248 
0.0524 

+0.0764 
0.0770 
0.0957 
0.1015 
0.1285 

+0.1316 
0.1610 

0.1757 
0.1908 

0.1940 
+0.1947 

0.1994 
0.2097 

0.2166 

0.2210 

+0.2230 
0.2323 
0.2355 

0.2377 
0.2387 

+0.2440 
0.2445 
0.2525 

0.2531 
0.2552 

■»o.2555 
0.2562 
0.2585 
0.2596 
0.2598 

+0.2598 
0.2614 
0.2616 
0.2636 
0.2630 

+0.2584 
0.2582 


30  +29 


-30 
-  3-67 


^'7 

9 


-60-90 


0.4850  0.2581 
0.4874  0.2543 


0.2413 


0.5046  .+0.2244 


Limit- 
ing Par- 
allels. 


N. 


+19 
♦62 


^90 


-34-90 
-90 

h42 

+60^12 
+  2r-6o 


h43 
-54 


+26 
+61 


-39 


+62rH6 

+39L-28 
+63+12 


+64 
-22 

+  3 


+17 

-^ 

-82 


-  2-90 


+68 

+64 
+69 


+26 

-14 

+39 


+70+23 
+14-72 

+25'-58 

+  6 

1-66 

-5 


+73 

+21 

*-75 
*-3i 
*-75 


-54 
-12 


^■5-90 


^■25 


-63 


-17-90 
-27-90 
+23-68 


3 

+82 

+641 

H9 
-1 


-90 
o 

-26 

-40 


7-90 

-84+x> 
6 
6 


+80- 


+85 
+80 
+26J-65 
+90+40 

+541-35 
+2&-61 

+15-77 
+9d+«) 
+90^+19 

fi6'-68 
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Ths  Star's 


Name. 


^ 


B.  Cancri 
Cancri 
28  Cancri 
v*        Cancri 


r 

8 

34 
37 


Cancri 

Cancri 
Leonis 
Leonis 
Leonis 
Venus 


Mag. 


6.4 

5-9 
6.1 

57 
6.4 

47 
5.9 
6.4 

5-5 
-3.4 


Red'ns  from 


Aa 


s 

+2.19 
2.18 
2.14 
2.13 
2.12 

+2.02 
I.7I 

1.54 
+1.53 


A8 


I.O 
0.2 

0.3 

0.5 
0.6 

04 

2.3 
3.6 
4.0 


Apparent 

Declina 

tion. 


+23  24.0 
24  17.8 
24  26.0 
24  22.5 
24  22.9 

+21  46.9 
16  49.6 

13  47.0 

14  97 
+11450 

NEW 


At  Conjunction  in  R.  A. 


Washinfrtoo 
Mean  Time. 


d    h      m 
84  22  38.4 

26  I  23.2 

439.3 

550.1 
626.5 

1040.3 

««    9  57 
23564 

27  2   7.6 

326.0 
MOON. 


Hour 

Angle. 

H 


h 

+   2 

+  5 
+  8 

+  9 
+10 

-9 
+11 

+  2 

+  4 

+  5 


m 
45.2 
23.6 
32.2 
40 

15.3 

40.6 

54.5 
12.9 

19 
35.1 


3-0 


+1.2336 
-O.I  184 
-0.8077 

9529 

-1.0660 

40.7846 
40.9429 

■K).24I5 

.7088 
+1.3270 


4-0 


0.5743 
0.5734 
0.5723 
0.5719 

0.5716 

0.5700 
0.5606 

0.5546 
0.5538 
0.5074 


y 


-0.1570 
0.1643 
0.1729 
0.1760 

0.1775 

-O.I88I 
0.2373 
0.2624 
0.2656 

-0.2518 


Limit- 
ing Par- 


N. 


♦90 


+90  + 


+46 


^38-35 
-  1-66 

-10-66 

-19-66 


9 

3 

1-28 


♦90+13 


58 
h  8-76 

[♦90+39 


OCTOBER. 


231  G.  Virginis 

236  G.  Virginis 

9  G.  Librae 

17  G.  Librae 

18  G.  Librae 

43  B.  Librae 

47  G.  Librae 

64  G.  Librae 
153  B.  Librae 
169  B.  Librae 

177  B.  Librae 

42  Librae 
b       Scorpii 
A       Scorpii 

31  B.  Scorpii 

32  B.  Scorpii 

3  Scorpii 

4  Scorpii 
40  B.  Scorpii 

n       Scorpii 

48  B.  Scorpii 
50  B.  Scorpii 

65  B.  Scorpii 
85  B.  Scorpii 

6        Scorpii 

a       Scorpii 

116  B.  Scorpii 

r        Scorpii 

134  B.  Scorpii 

135  B.  Scorpii 

95  G.  Ophiuchi 

43  Ophiuchi 
163  G.  Ophiuchi 

X       Sagittarii  {var.) 
10  G.  Sagittarii 

2 10  B.  Scorpii 
W        Sagittarii  (vdr.) 
38  B.  Sagittarii 

C.D.-28<*  14268 
48  G.  Sagittarii 

62  B.  Sagittarii 


64 

+1.20 

-130 

-18  II. I 

57 

1. 21 

13.1 

18  19.0 

6.5 

1.27 

137 

20   37 

64 

1.32 

14. 1 

2048.7 

6.1 

1.32 

14. 1 

2057.9 

57 

+143 

-15.5 

-21    1.7 

6.1 

142 

144 

21  41.9 

5.« 

147 

145 

22   4.9 

6.3 

1.57 

150 

24  1 1.9 

6.0 

1.59 

14.7 

22515 

6.2 

+1.60 

-14.7 

-22  52.2 

5.0 

1.61 

14.8 

23  324 

4-7 

1.68 

15.3 

25  29.5 

4.6 

1.70 

15.1 

25   4.3 

5.4 

1.70 

14.9 

24  16.7 

5-3 

+1.70 

-14.7 

-23  434 

5.9 

1.70 

15.1 

24  594 

57 

1.71 

154 

26  0.9 

5.4 

1.73 

14.9 

2435.1 

30 

1.73 

15-3 

2552.1 

4-9 

+1.76 

-151 

-25  37-7 

6.4 

1.76 

14.8 

24  29.5 

5.5 

180 

15.1 

26   5.9 

6.0 

1.84 

14.8 

25  157 

3.1 

1.88 

14.7 

25  23.3 

1.2 

+1.94 

-14.8 

-26  14.6 

6.2 

1-95 

147 

2621.2 

2.9 

2.00 

15.1 

28    2.4 

6.4 

2.05 

14.6 

27  17.9 

6.0 

2.07 

14.9 

28  21. 1 

6.1 

+2.26 

-13.8 

-27  39.5 

5.4 

2.35 

134 

28    3.8 

6.3 

2.49 

124 

27  50.8 

4.4 

2.52 

12. 1 

2748.1 

5.7 

2.60 

11.7 

28   3-3 

5.8 

+2.63 

-1 1.8 

-2845.2 

4.3 

2.69 

11.8 

29  35-3 

4.7 

2.69 

11.2 

28  28.2 

64 

2.72 

II. I 

28554 

6.3 

2.76 

10.7 

28  19.2 

6.0 

+2.76 

-10.6 

-28  41. 1 

2 


12    7.1 
12  47.1 

19  3441 
o  17.2 

042.9 


4  54.01+  2  45.6 
20.5 
14.6 

14.7 
25.6 


8 


837.^ 
1240.7 

19  26.9 

21  20.4 

21  58.0 

22  19.8 
235.8 

3  394 
346.9 

348.1 

4  4.5 
424.0 

538.9 
544.3 

732.3 
746.6 

9257 


1052.3 

15  12.1 

23   8.6 

051. 1 

4307 

5  17.3 

7504 

9   5.9 

10  39.9 

1252.6 

1252.8 


+10 
+11 
-6 

-  I 

-  I 


36.1 

14.7 

13.1 

40.9 
16.1 


+  6 

+10 

-  7 
-5 

-4 

-4 
o 


+ 
+ 

+ 
+ 
+ 
+ 
+ 

+ 
+ 
+ 


+11 

-9 
-8 

-7 
-4 
-3 

+  6 
+10 

-5 

-3 
o 


49.5 
28.5 

22.4 

38.8 

46.0 

471 
2.9 

21.6 

33.6 
38.8 

22.6 

36.4 

11.5 

47. 
11.6 


41- 
56.3 
15.2 
27 
47.5 

38.2 
47.8 

344 
55.7 
24.7 

20.1 

47.3 
59-9 
30.3 
37.9 

38.1 


4-0 


12   8.0+  847.6I-0, 

14  37.9 

1752.6 

18  39.5 
20  24.7 

2345.1 
o   i.oi 


+1.07 16 
+1.0416 
+1.1888 
40.8883 
40.9478 

40.1231 
40.0369 

-0.3655 
■«>.5472 
-1.1333 
-1.2252 
-0.6062 
+0.6976 
+0.1099 
-0.7164 

-1.2848 

^.0359 
-K).9584 

-0.6805 

+0.6146 

+0.1138 

-1.0796 

+0.3356 

.8739 
-1.0511 

.5467 

^•5194 
+1.0332 

-0.0559 

+1.0085 

-0.5223 
-0.3276 
-0.8213 
-0.9007 
-0.6749 

40.0568 

+0.9399 
-0.2301 

+0.2659 

-0.3361 

40.0499 


0.5605 
0.5608 

0.5637 
0.5657 
0.5659 
0.5678 
0.5692 

0.5707 
0.5731 
0.5737 

0.5739 
0.5740 

0.5753 
0.5755 
0.5756 

0.5755 
0.5756 

0.5757 
0.5760 

0.5761 

0.5765 
0.5765 
0.5769 
0.5774 
0.5778 

0.5782 

0.5783 

0.5784 
0.5786 

0.5786 
0.5781 

0.5774 
0.5755 
0.5750 

0.5737 

0.5734 

0.5724 

0.5719 
0.5712 

0.5702 
0.5701 


-0.2427 
0.2414 
0.2282 
0.2183 
0.2174 

-0.2081 

994 
896 


500 
492 


o. 
o. 
o. 
o. 

-o. 
o. 
o. 
o. 
o. 

-o. 
o. 
o. 
o. 
o. 

-o. 
o. 
o. 
o. 
o. 

-o. 
o. 
o. 

0.0922 
0.0914 

-O.Q585 
0.0453 

0.0212 
0.0160 
0.0050 

-0.0027 
40.0049 
0.0086 
0.0133 
0.0197 


+72+14 
+70+26 

469+4 

469+  8 

+39-38 

+34^*2 

+13-67 

+59  -15 
-35^90 


-44-90 


724I+59N5 
674 

658 
648 

533 
504 
500 


-  2 
464 

+33 


-9-90 

^54-90 

+25^7 

483  +64+12 

448  -  8.-90 

446  f6o-io 


395 
388 

342 
264 
1*92 

097 

074 
022 


+aoi97»fi8l-42 


+72 


+16 


-87 
-6 

-38 


+32-38 

-34-90 
443-26 

-21-90 
-34-90 

-  4-82 
-3-80 
4621+19 

191-48 
+62+17 

-  8-81 

+  1-65 
-27-90 


-32 


-90 


+17 


+60+1 


+  3 
+29 

-  2 


-20-90 


|-4» 
2 


-59 

-29 
-66 
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1 

I.imit- 

Thr  Star's                                     | 

At  Conjunction  in  R.  A. 

ins  Par* 

1 

alleU. 

Red'nsfrom                  1 

*T             _ 

Name. 

Mag. 

1913.0. 

Apparent 
Declina- 
tion. 

Washington 
Mean  Time. 

Hour 
Angle. 

H 

y 

s" 

y 

N. 

S. 

s 

Aa 

// 

0       t 

d    h      m 

h      m 

0 

e 

21 

Tauri 

5.8 

+3.98 

+20.0+24 17.4 

17  14  20.7  +  0  24.7 

+0.1701 

0.5410 

+0.1489 

+54-20 

22 

Tauri 

6.5 

3.98 

20.0 

24  15-8 

14  24.5  +  0  28.5 

+0.2084 

0.5410 

0.1488 

+57 

-18 

23 

Tauri 

4-3 

3.97 

20.1 

2341.0 

14  32.7  +  0  36.3 

+0.8561 

0.541 1 

0.1485 

^90+17 

V 

Tauri 

30 

3.97 

20.0 

23  50.5 

15    4.1+  I    6.6 

.K).76i4 

0.5415 

0.1474 

f90'+ii 

27 

Tauri 

3.7 

3-97 

19.9 

23  47-6 

1549.8+  150.7 

.K).9256 

0.5420 

0.1457 

+90+21 

28 

Tauri 

5-2 

+3.97 

+19.9 

+23  52.6 

1550.4+  I  51.3 

K).8366 

0.5420 

+0.1457 

♦90+16 

14  H. 

Tauri 

5.3 

4.00 

19.5 

25  19  4 

1619.7+  2  19.7 

-0.6587 

0.5424 

0.1447 

+  8-63 

P 

Tauri 

5.6 

4.01 

17.9 

26  15.6 

18     I  29.2,+!  I  10. 1 

-04373 

0.5489 

0.1242 

f2ii-49 

0 

Tauri 

50 

4.02 

17.0 

27    8.9 

5  39.3  -  8  48.6 

-0.8972 

0.5516 

0.1143 

-8-63 

X 

Tauri 

5.3  i  3.98 

17.2 

25  25.8 

6  39.2|-  7  50.7 

+1.0677 

0.5523 

0.1119 

^+35 

17  B. 

Aurigs 

6.0  +4.00I 

+143 

+27  45-4 

1935.3+  437-4 

-0.1982 

0.5602 

ko.0790 

+33-32 

38  B. 

Aurigse 

6.5 

3-97 

13.3 

2734.7 

19    035.2+  926.3 

+0.3536 

0.5628 

0.0656 

+67-  I 

47  B. 

Aurigse 

6.0 

3-97 

12.9 

27  55.5 

243.3+1129.6 

.K).1I72 

0.5639 

0.0598 

+51,-13 

354  B. 

Taun 

6.4 

3.94 

11.9 

27  52.4 

7  243;-  7  59.8 

+04218 

0.5660 

0.0468 

+72^+  4 

22 

Aurigse 

6.4 

3-97 

11.4 

2851.5 

822.7 

-  7    3-5 

-05843 

0.5664 

ox>440 

+11-51 

P 

Tauri 

1.8 

+3-95+"  I 

+2832.3 

9  35-2-  553.7 

-0.1918 

0.5670 

+0.0406 

+33-28 

107  B. 

Aurigse 

6.5 

3.901  10.6 
3.94     9-9 

27  36.6 

13  34.6  -  2    3.3 

-K).9364 

0.5684 

0.0293 

+90+34 

116  B. 

Aurigse 

5-9 

29  10. 1 

1456.3,-044.8 

-0.6857 

0.5689 

0.0254 

+  5-58 

406  B. 

Taun 

5.6 

3.86;    9.2 

27  56.7 

1944.0+  3520 

+0.7025 

0.5703 

0.0115 

+90+21 

136 

Tauri 

4.6 

3.84     91 

27  35.7 

2042.2+  448.0 

4 

+1.0836 

0.5706 

0.0086 

+90+45 

154  B. 

Aurigse 

6.4 

+3.88 

+  8.4 

+2855.9 

21  59  9;+  6    2.7 

-0.3254 

0.5709 

+0.0048 

+26-32 

415  B. 

Taun 

6.1 

382 

8.4 

2734.3 

2350.0+  748.6 

+1.1202 

0.5713 

r-0.0005 

■f90+48 

183  B. 

Aurigse 

6.3 

3.861     7-3 

2931.3 

80     I  58.7  +  9  52.3 

-0.9537 

0.5718 

0.0068 

-13-60 

K 

Aurigse 

44 

3.82 

6.3 

2932.0 

538.2-1036.6 

-1.0080 

0.5724 

0.0176 

-18-60 

1 

211    B. 

Aurigse 

6.3 

3.81 

5-9 

29  35.0 

7  59.3  -  8  20.9 

-1.1094 

0.5726 

0.0246 

-27J-60 

49 

Aurigse 

5.1 

+3.71 

+  51 

+28   5.5 

1340.8-  252.6 

+0.2747 

0.5730 

-0.0414 

+61- 4 

53 

Aurigse 

5.6 

3.72 

4-5 

29   3.7 

1457.1-  139.1 

-0.7994 

0.5731 

0.0452 

-  2-61 

54 

Auri^ 

5.8 

3.69 

4-7 

2820.5 

15  26.1-  I  11.3 

-0.0654 

0.5731 

0.0466 

f4i;-2i 

28 

Geminorum 

5-5 

3.69 

3.9 

29   3-7 

1731.7+  049.5-0.9245 

0.5731 

0.0528 

-11-61 

47 

Geminorum 

5.6 

3.50'     2.2 

27   0.1 

81    4  20.4 +11 13.2+04925 

0.5721 

0.0844 

+78+4 

53 

Geminonim 

5.9 

+3.52+  1-4 

+28   3.0 

6  10.6  -1 1    0.9 

^.7629 

0.5718 

-0.0896 

0-62 

134  B. 

GemiiKMiiin 

6.5 

3.49     1-6 

2650.8 

638.5-i0  34.o;.K).4503 

0.5718 

0.0910 

+74+1 

59 

Geminorum 

5.7 

3-471    0.8 

2748.4 

9  40.7i-  7  38.8 

-0.8396 

0.5712 

0.0996 

-  4-62 

1 

Geminorum 

3.9 

3.45  +  0.5 

27  58.3 

10   9.4-  7  IX. 2 

-1.0592 

0.5711 

O.IOIO 

-21-62 

V 

Geminorum 

4.3 

338-  0.1 

27    5.4 

14195-  310.6-0.5848 

0.5701 

O.I  127 

fi2-56 

c 

Geminorum 

5.5 

+331 

-0.4 

+25  59-5 

17  41.6+0   3.7.K).i6io 

0.5692 

-0.1220 

+54-17 

OD 

Cancri 

5-9 

3.20I     1.7 

25  37.9 

82    0  37. 1  +  6  43.6  -0.3746 

0.5670 

0.1406 

+24-47 

4 

Cancri 

6.2 

3.19      1-7 

25  19.8 

057.2,+  7    3o;-o.i097 

0.5668 

0.1415 

+38-32 

i> 

Cancri 

5-9 

3.15     2.9 

25  46.3 

4338+1031.4-1.0929 

0.5656 

0.1509 

-22-64 

35  B. 

Cancri 

6.4 

307     2.1 

23  24.0 

556.6+1151.1+1.1432 

0.5650 

0.1544 

+90+37 

X 

Cancri 

5-9 

+306-  3.0 

+24  17.8 

846.8-  925.1 

-0.2295 

0.5640 

-0.1615 

+32-40 

28 

Cancri 

6.1 

301      3.7 

24  26.0 

12   9.6-  6  9.8 

-0.9295 

0.5626 

0.1698 

-9-66 

v^ 

Cancri 

5-7 

2.99     3-9 

24  22.4 

1322.8-459.3 

-1.0770 

0.5622 

0.1728 

-20I-66 

v^ 

Cancri 

6.4 

2.98     4.0 

24  22.8 

14  0.4-423.1 

-1. 1918 

0.5619 

0.1743 

-31-66 

r 

Cancri 

4-7 

2.86|     3.9 

2 1  46.9 

18  23.1  -  0  10. 1 

+0.6892 

0.5600 

0.1846 

^,+  4 

8 

Leoms 

5-9 

+2.45  -  6.3 

+1649.6 

83  17  37.3f  1  46.1 

+0.8572 

0.5501 

-0.2323 

♦90+ 9 

34 

Leonis 

6.4 

2. 211     7.6 

13  47  0 

24    9  o.5-i0  55.o!-K>.i522 

0.5445 

0.2569 

+53-32 

37 

Leonis 

5-5 

2.18     8.1 

14   9.6 

11  16.4-  843.7-0.8120 

0.5438 

0.2600 

f  2;-76 

c 

Leonis 

51 

1.85 

8.4 

634.0 

25    7  20.1+1038.9+1.3245 

0.5392 

0.2819 

^90+37 

X 

Leonis 

4-7 

1.83 

9.0 

748.3 

917.9-1127.3 

-04629 

0.5389 

0.2834 

f2i-69 

6 

Leonis 

4.1 

+1.75J-  9.5 

+  630.2 

16  41.5-  4  18.6 

-1.2826 

0.5384 

-0.2884 

-30-83 

80 

Leonis 

6.4 

1.71!    9.2 

420.2 

1851.3-  2  13.1I+0.2432 

0.5383 

0.2896 

+58,-32 

83 

Leonis 

6.3 

1.67 

8.9 

329.1 

19  18.5  -  1  46.8 

+0.9568 

0.5383 

0.2898 

f90+6 

r 

Leonis 

5.2 

1.70 

9.1 

320.0 

19492-  I  17.1 

+0.9592 

0.5383 

0.2901 

♦90+7 
+39'-50 

89 

Leonis 

5-7 

1.67 

9-5 

332.5 

22  47.0,+  1  34.7 

-0.1088 

0.5383 

0.2914 

9B 

.  Virginis 

6.2 

+1.57 

-  9.4 

+  0   9.7 

W    5313 

+  8    5.5 

+1.2650 

0.5387 

-0.2934 

♦90I+28 

[Eph  13] 
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ELEMENTS  FOR  THE  PREDICTION  OF  OCCULTATIQNS. 

NOVEMBER. 


Trb  Star's 


Name. 


317  B.  Aquarii 

337  B.  Aquarii 

342  B.  Ac^uarii 

60  B.  Pisdum 

60        Pisdum 

62  Pisdiun 
d  Pisdum 
£  Pisdum 
X        Pisdum 

20  H^  Arietis 


26 

27 
M 

47 
e 

66 

7 
II 

16 
17 
18 

20 

21 
22 

23 

n 

27 
28 

14  H. 
P 

X 
17  B. 

38  B. 

47  B. 
354  B. 
22 

107  B. 

116  B. 
406  B. 

136 
154  B. 

415  B. 
183  B. 

K 

49 
53 
54 

28 

47 

53 
134  B. 

59 


Arietis 
Arietis 
Arietis 
Arietis 
Arietis  (iftean) 

Arietis 

Tauri 

Tauri 

Tauri 

Tauri 

Tauri- 
Tauri 
Tauri 
Tauri 
Tauri 

Tauri 
Tauri 
Tauri 
Tauri 
Tauri 

Tauri 

Tauri 

Tauri 

Aurigae 

Aurigae 

Aurigae 

Taun 

Aurieae 

Taun 

Aurigae 

Aurisae 

Taun 

Tauri 

Aurigae 

Taun 

Aurigae 
Aurigse 
Aurigse 
Aurigae 
Aurigae 

Geminonmi 
Geminonmi 
Geminonmi 
Geminonun 
Geminonun 

Geminonim 


Mag. 


6.3 
6.4 

6.5 
6.0 

6.2 

6.1 
4.6 

44 
5.6 
6.4 

6.2 
6.4 

5-7 

5.8 
4.6 

6.1 

5-9 
6.1 

5-4 
3.8 

5.6 

4.3 

41 
5.8 

6.5 

4-3 
30 

3-7 
5-2 

5.3 
5.6 

50 
5.3 
6.0 

6.5 

6.0 

6.4 
6.4 

1.8 

6.5 

5-9 
5.6 
4.6 
6.4 
6.1 

6.3 
4.4 
5.1 
5.6 

5.8 

5.5 
5.6 

5-9 
6.5 
5.7 

3.9 


Red'ns  from 
1913.0. 


Aa 


s 

+345 
349 
349 
3-53 
3.70 

+3.70 
3.70 
3-75 
3.89 
4.06 

+4.17 
4.14 
4.21 
4.28 
4.29 


Aa 


ff 


+4.401+23 
446 

450 
4.48 
4.48 


+4.50 
449 
4.49 
449 
449 

+4.48 
448 
449 
449 
4-53 

+4.60 
4.64 
4.60 

471 
4.701 

+4.72 
4.71 

4.75 
4.74 
4.69 

+4.75 
4.69 

4.68 

4.72 

4.66 

+4.73 
4.71 

4.61 

4.64 

4.60 

+4.62 

4.44 

447 
4.42 

4.42 
+442 


+193 
20.1 

20.3 

22.7 

259 

+26.0 
26.0 
26.3 
27.0 
26.8 

+26.4 
26.2 

259 
25.1 
25.1 


.2 
22.8 
22.3 
22.0 
22.0 


+22.0+24 
22.0 
22.0 
22.0 
22.0 


+21. 
21.8 
21.7 
21.7 

21.5 

+19.8 

18.8 

18.8 

15.7 
14.5 


+14.0I+27 
12.8 


12.4 
12.0 
11.2 


+10.6I+29 
9-5 


9-3 
8.7 
8.4 


44 
3.8 

3-9 

3.1 

05 
0.2 

0.1 

I.I 


-  1-3 


Apparent 
Declina- 
tion. 


622.7 

5  0.1 

4  334 
022.1 

6  164 

649.9 

7  7.1 
725.8 

II  42.3 

1649.4 

+19  28.6 
17  19.6 

19  38.9 

20  19.6 

21  0.0 


+22 

24 
25 
24 
23 


24 
24 
24 
24 


9+23 


23 
23 
23 
25 
+26 

27 
25 
27 
27 


27 
28 

28 
27 


27 

27 
28 

27 


74^+29 
6.2 


29 

28 

29 
28 

+29 

27 
28 

26 

27 
+27 


30.7 
10.8 

3.3 

1.4 

50.8 

34.4 
12. 1 

6.2 
174 
15.8 
41.0 

50.6 
47.6 

52.7 
19.4 

15.6 

8.9 

25.8 

454 
34.8 

55.5 
524 
51.5 
32.3 
36.6 

10. 1 

56.7 
35.7 
55.9 
34-3 

31.3 
32.0 

5.5 

3-7 
20.5 

3.6 
0.0 

3.0 
50.8 

484 

58.3 
[£ph 


At  Conjunction  in  R.  A. 


Washington 
Mean  Time. 


d     h 
8     O 

5 
6 

19 

10  2 

2 

2 

10 

11  5 

22 

12  9 

9 

14 
22 

22 

18  12 

15 
18 

20 

20 


16 


16 


17 


m 
17.2 


Hour 

Angle, 

H 


h 

-  7 


21.0-  2 

30.5  -  I 
56.0 +11 

-  7 

-  6 

-  6 


I.I 

31.0 
44.3 


4391+  I 
22.6-  4 

16.4 +11 

0.2-  I 

9.8 
48.1 
24.1 

56.7 


37.7  + 

21.0I+ 

+ 


12.6 

2.5 
4.6 

11.7 
13.2 


20  II. 7  + 

20  13.2  + 

2030.0+  8 

2032.0  + 

2035.8  + 


43.9 
14.9 

0.0 

0.6  + 


-  I 

+  3 
+10 

+11 


m 
50.0] 

541 
46.4 

18.0 

24.6 

554 

42.5 

4.2 

48.1 

36.3 

59-2 
49.9 
37-9 
59.5 
31.1 

45.2 

22.9 

8.8 

54.9 
56.9 

3.8 

5.2 

21.5 


27.1 


20 
21 
22 
22 
22  29.5  +10 


+ 
+ 
+ 


14    731.9 


7 
II 

12 

I 

6 

8 

13 
14 
15 
19 
20 
I 
2 

3 
5 

7 
II 

19 
20 

20 

22 

9 
II 

12 
15 
15 


34.9 
4.8 

48.3 
48.9 

16.8 


+1.3117 
+1.0932 

40.9008 

-0.2461 

+0.2300 

-0.2598 

-0.5196 

+1.1756 

+10773 
-0.6020 

-1.1617 
+1.2176 
-0.1495 
+0.6060 
-0.0214 

+0.7679 

-0.5947 
-1.0923 

+0.2997 

+0.4948 

-0.2714 

+0.1337 
+0.2816 


8  23.41+0.0848 
8 

8 

9 
9 
9 


38.8-  I 
38.0-  o 
24.5 -I  I 

20.9-  7 

27.6 

5.7- 

3.51+ 

15.31+ 
12.5  + 


-  4  59.7 


-  4 
o 


o 
I 

5 
+  6 
+11 
-II 

33-5  -10 
22.8-  8 


33.3 
18.6 

16.4 


40.1227 

40.7673 
+0.6721 
+0.8343 

+0.7457 
-0.7434 

-0.5374 
1.6J-1.0016 

4.5+0.9529 
46.d-0.3265 

0.7+0.2163 

58.7-0.0223 
3i.d+o.2750 
24.6-0.7293 
33.6-0.3396 
21.9+0.7800 


30.7 
8.8- 

9.3 
25.3 
54.3 

59.5 
48.0 

38.4 

6.3 
9.0-  o 

37-8I+  o 


6 

3 

4 

5 
6 

+  8 

-  5 

-  3 

-  3 


39.5-0.8394 

13.9+0.5393 
50.4+0.9183 

36.3-0.4895 

51.2,40.9513 

48.3-1.1217 
18.6,-1.1808 
23.3I+0.0911 
36.5  -0.9843 
4.3-0.2509 

4.6-1. 1126 


3».9 


45.7-0.9661 


18.8 
23.1 

4.6 


+0.2938 


+0.2493 
-1.0468 

-1.2675 


04816 
04809 
04807 
0.4804 
0.4864 

0.4865 
0.4866 
0.4898 
0.4992 
0.5  lOI 

0.5179 
0.5180 

0.5223 

0.5283 

0.5286 

0.5395 
0.5418 

0.5441 
0.5454 
0.5454 

0.5455 
0.5455 
0.5458 
0.5458 
0.5459 
0.5460 

0.5463 
0.5469 

0.5469 
0.5472 

0.5539 
0.5568 

0.5575 
0.5652 

0.5677 

0.5687 

0.5707 
0.57 1 1 

0.5715 
0.5728 

0.5732 
0.5744 
0.5745 
0.5749 
0.5751 

0.5754 
0.5757 
0.5757 
0.5756 
0.5756 

0.5754 

0.5733 
0.5728 

0.5727 
0.5718 

0.5716 


/ 


+0.2573 
0.2589 
0.2592 
0.2613 
0.2569 

+0.2567 
0.2566 
0.2531 
o. 
0.2242 

+0.2108 
0.2105 
0.2025 

905 
896 

647 

593 
534 
495 
495 

492 
491 

485 
485 
483 

480 
469 


o. 
o. 

+0. 
o. 
o. 
o. 
o. 

+0. 
o. 
o. 
o. 
o. 

+0. 
o. 
o. 
o. 
o. 

+0. 
o. 
o. 


+31-57 
+18-73 

+90+23 
2408  +90+18 

+13-70 

-24-71 

+90+35 
36-42 

^-85-  2 

+43-34 


+90+10 
+12-61 
-22 


|f62 

77 


137 

"3 
0.0781 

0.0647 

+0.0588 
0.0457 
0.0430 
0.0395 
0.0281 

+0.0242 

0.0102 

0.0073 

40.0035 

-0.0019 

-0,0082 
0.0190 
0.0428 
0.0466 
0.0480 

-0.0541 
0.0855 
0.0908 
0.0921 
a  1006 

h-0.1020 


Limit- 
ins  Par- 
alleli. 


N. 


+^4+33 


+85 
+85 


+15 
+  3 


+32-58 


+57 


-32 


-13 
-3 


+29I-42 
+52 


+61 

+49 
+51 


-21 

-14 

-24 
-22 


+90+1 
+90+ 


2 
6 


453  +90+16 

453  +90+11 
442  +  2-65 

236  +14-55 
-16-63 

+90+27 
26-39 


+58 


+43 
+61 

+ 
+25 


-9 

-20 

-4 
2-61 

-36 


+90+24 

-5-^1 
+82+13 

+90+34 
+16-42 

+90+37 

-29-60 
-36-60 

+50-13 
-16-61 

+30-31 

-27-61 


+63-6 
-14-62 

+59 -w 
-20-62 

-48U2 


I3l 
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Limit- 

Thb Star's                                    | 

At  Conjunction  in  R.  A. 

ing  Par- 
allels. 

A 

Red'ns  from 

V  « 

1 

Name. 

Ma£. 

i9i3'0. 

Apparent 
Declina- 
tion. 

Washington 
Mean  Time. 

Hour 
Angle, 

H 

y 

xf 

/ 

N. 

0 

S. 

8 

n 

0       / 

d 

h    m 

h    m 

0 

V 

Geminonim 

4.3 

+4.34 

-   2.3 

■»'27   54 

17 

19  48.9 

+  4    6.2 

-0.7963 

0.5702 

-0.1135 

-  2 

-63 

c 

Geminorum 

5.5 

4.26 

2.8 

25  59-5 

23  12.2 

+  721.7 

-0.0512 

0.5689 

0.1227 

HI 

-28 

oa 

Cancri 

5.9 

4.17 

4.6 

25  37-8 

18 

6  10.7 

-  9  55.5  -0.5953 

0.5657 

0.1410 

+11-59 

5 

B. 

Cancri 

6.4 

4.11 

4.0 

23  49-3 

614.4 

-  952.0+1.2754 

0.5657 

0.1411 

*^+53 

4 

Cancri 

6.2 

415 

45 

25  197 

631.0 

-  9  36.0 

-0.3294 

0.5656 

0.1418 

426-44 

^ 

B. 

Cancri 

6.4 

+4.02 

-5.2 

+23  23.9 

"33-3 

-444.9 

+0.9268 

0.5631 

-0.1544 

490+21 

Cancri 

5-9 

4.02 

6.2 

24  17.7 

14  25.5 

-  I  59.0 

-0.4560 

0.5616 

0.1614 

^■19-53 

28 

Cancri 

6.1 

398 

7-2 

24  25.9 

17  50.8 

+  I  18.7 

-1.1632 

0.5600 

0.1695 

-28!-66 

v> 

Cancri 

5-7 

3-95 

7-5 

24  22.4 

19   5.0 

+  2  30.2-1.3127 

0.5593 

0.1724 

-50-66 

r 

Cancri 

4-7  1  380 

7.8 

2146.8 

19 

0   9.7 

+  723.9+0.4631 

0.5565 

0.1838 

^■73-8 

8 

Leonis 

5-9  +3.35 

-11 .0 

+1649.5 

2351.8 

+  6  15.940.6279 

0.5441 

-0.2296 

486-5 

34 

Leonis 

64    307 

12.7 

13  46.9 

20 

15  39.5 

-  2  28.5  -0.0833 

0.5369 

0.2529 

440-44 

37 

Leonis 

5-5  '  3.04 

13.2 

H   9-5 

1759.3 

-  0  13.4 

-1.0599 

0.5360 

0.2558 

-14 

-76 

c 

Leonis 

5.1 

2.64 

135 

633.9 

21 

1441. 1 

-  4  12.4 

+1.1218 

0.5303 

0.2762 

+90+19 

X 

Leonis 

4.7 

2.62 

14.2 

748.2 

1642.8 

-  2  14.7 

-0.6914 

0.5299 

0.2776 

+  9-82 

8o 

Leonift 

6.4 

+2.47 

-14.2 

+  420.1 

22 

235.7 

+  7  19.0 

40.0369 

0.5289 

-0.2833 

+46 

-42 

83 

Leonis 

6.3 

2.42 

13.8 

329.0 

3   3.8 

+  7  46.2 

+0.7627 

0.5289 

0.2835 

490 

-  5 

r 

Leonis 

5.2 

245 

14.0 

319.9 

3356 

+  8  17.0 

40.7658 

0.5289 

0.2837 

490 

-5 

89 

Leonis 

5-7 

2.41 

14.4 

332.4 

639.5 

+11  14.9 

-0.3154 

0.5289 

0.2849 

428 

-^i 

9 

B. 

Virginis 

6.2 

2.30 

life 

0   9.7 

13  37.8 

-  6  0.3 

+1.0910 

0.5293 

0.2868 

+90 

+15 

fi 

Virginis 

3.8 

+2.37 

-15.0 

+  2  15.1 

14  22.8 

-  5  16.7 

-1.2258 

0.5293 

-0.2869 

"25 

-88 

27 

B. 

Virginis 

6.5 

2.27 

14.6 

+  I    0.6 

18  23.1 

-  I  24.2 

-1.1283 

0.5298 

0.2874 

-18 

-89 

31 

B, 

Virginis 

6.4 

2.24 

14.1 

-  I  17.2 

19  19. 1 

-  030.0 

+0.9105 

0.5300 

0.2874 

489 

+  4 

162  B. 

Virginis 

6.2 

2.09 

14.2 

4   8.3 

28 

758.2 

+U44.4 

+0.1406 

0.5329 

0.2858 

*-5i 

-37 

200 

B. 

Virginis 

6.3 

2.07 

14.2 

4  34-6 

9  444 

-10  32.9 

+0.0748 

0.5334 

0.2853 

+48 

-40 

/ 

Virginis 

6.0 

+2.05 

-14.2 

-  521.4 

12    8.5 

-  8  13.5 

+0.1722 

0.5342 

-0.2844 

*-53-35 

319 

B. 

Virginis 

6.3 

2.00 

14.5 

5  49-8 

17   8.7 

-  3  23.3 

-0.7713 

0.5361 

0.2821 

+  4-90 

49 

'  Virginis 

5.2 

1.91 

13-9 

10  16.8 

24 

2  29.0 

+  5  38.2 

+1.0754 

0.5403 

0.2758 

f8o 

+15 

9 

Virginis 

5-6 

1.92 

14.4 

831.4 

2473 

+  5  56.0 

-0.7666 

0.5404 

0.2756 

*-  3 

-90 

50 

Virginis 

6.2 

1.91 

14.0 

952.2 

320.1 

+  6  27.6 

+0.4307 

0.5407 

0.2752 

466 

-22 

a 

Virginis 

1.2 

+1.86 

-14.2 

-1042.7 

10  19.2 

-1047.5 

-0.6279 

0.5444 

-0.2688 

+  9 

-85 

i 

Virginis 

5.7 

1.84 

13.9 

12  15.5 

II   0.1 

-10   8.1+0.7375 

0.5448 

0.2680 

478 

-6 

550 

B. 

Virginis 

6.0 

1.83 

14.0 

1246.3 

14332 

-  642.3+0.3055 

0.5468 

0.2642 

+57 

-28 

621 

B. 

Virginis 

6.4 

1.76 

14. 1 

14  33-5 

26 

337.5 

+  5544-1.2527 

0.5550 

0.2467 

-35 

-90 

21^4 

G. 

Virginis 

6.5 

1.76 

13.8 

15  554 

3  57-0 

+  6  13.2 

+0.0343 

0.5552 

0.2462 

440 

-42 

40 

H. 

Virginis 

5.1 

+1.76 

-13.9 

-15  53.7 

622.2 

+  8  33.2 

-0.5853 

0.5569  -0.2424 

4  8 

-82 

43 

H. 

Virginis 

5.5 

1-74 

13.7 

1747.9 

818.8 

+10  25.7 

+0.8534 

0.5583  -0.2392 

472 

+  2 

NEW 

MOON, 

58 

G. 

Sagittarii 

6.1 

+2.24 

-8.5 

-28  28.4 

29 

930.1 

+  747.1 

+0.1842 

0.5845 

40.0283 

426 

-34 

4> 

Sagittarii 

3-3 

+2.32 

-  71 

-27   5.0 

1852.2 

-  7  13.1 

-0.8675 

0.5790 

40.0565 

-27 

-90 

r 

Sagittarii 

3.5 

2.41 

6.2 

27  48.0 

80 

326.6 

+  I    1.5 

^.4733 

0.5727 

0.0810 

+47 

-17 

201 

B. 

Sagittarii 

5.9 

2.41 

5-3 

26   3-3 

6   2.5 

+  3314 

-1.1414 

0.5707 

0.0881 

-44 

-90 

248 

B. 

Sagittarii 

5.7 

2.50 

4.5 

27    9.9 

1255.4 

+10   8.8 

+0.6974 

0.5649 

0.1063 

462 

-5 

h 

Sagittarii 

4-7 

2.50 

3.6 

25    4-6 

1549.8 

-11    3.3 

-1.1892 

0.56^23 

0.1137 

-46 

-90 

308 

B. 

Sagittarii 

6.3 

+2.54 

-  2.6 

-24   9.5 

23  22.5 

-  3  47.0 

-1.2406 

0.5555 

+0.1319 

-49 

-90 

DECEMBER. 


36  B.  Capricomi 

17  Capricomi 

ij  Capricomi 

27  Capricomi 

30  Capricomi 

y  Capricomi 

8  Capricomi 


6.2 

58 
4.8 
6.1 

5.4 
3.8 

30 


+2.68+0.6-2240.8      1  15 

+2.74+  2.0-21  49.8 
2.78  3.8  2011.9 
2.83  3.9  2054.3 
2.81  5.4  18  20.9 
2.90     7.4   17    3.2      8     1  14.2 

+2.92+  7.8I-1631.2  448.7 

[Eph  13] 


2.81+11  20.6-0.4894 

-0.0728 
-0.2059 
+1.0438 
-0.8890 


2245.6-  5  12.1 

2    7  27.9I+  3  133 

9  56.71+  5  37.4 
14   6.3+  939.2 


-  3  33.2 
-o   5.1 


+0.0518 
+0.2578 


0.5406  40.1652 


0.5332 
0.5252 
0.5230 

0.5193 
0.5101 

0.5074 


+0.1795 
0.1939 

0.1977 

0.2037 


H-5 

428 
+23 


469 
-12 
0.2180  440 


40.222I 


1+51 


-76 

-48 

-56 
+16 

-90 

-41 

-31 


602 
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Limit- 

Thb Star's 

At  Conjunction  in  R.  A. 

ing  Par- 
allels. 

Red'ns  from 

*»         — 

Name 

Mag. 

I913.0- 

Apparent 
Declina- 
tion. 

Washington 
Mean  Time. 

Hour 
Angle, 

H 

Y 

%f 

/ 

N. 

S. 

s 

It 

0       / 

d    h      m 

h     m 

• 

• 

t 

Aquarii 

i                    4.4 

+2.96 

+10.2 

-14  17.4 

8  15    0.8 

+  949.2 

+0.1415 

0.5001 

+0.2324 

+47 

-37 

39 

Aquarii 

i                    6.2 

2.99 

10.5 

14  37.2 

18  12.6 -I  I    4.5 

+1.2516 

0.4981 

0.2353 

*-75 

+30 

42 

Aquarii 

i                 5.5 

2.98 

"•3 

13  158 

20344 

-  8  46.7 

+0.3228 

0.4966 

0.2373 

+57 

-27 

45 

Aquarii 

i                  6.1 

3.01 

II. 2 

1344.3 

21  45-5 

-  7  37.6+1. 1261 

0.4959 

0.2382 

+76+19 

tf 

Aquarii 

i                 4.9 

3.01 

12.9 

II    7.2 

4    4    7.0 

-  I  26.8 

-0.2173 

0.4923 

0.2430 

+30 

-56 

58 

Aquarii 

i                 6.4 

+3.02 

+12.9 

-II  20.9 

441.0 

-053.7 

+0.1712 

0.4920 

+0.2434 

+50-35 

.,^B. 

Aquari 

i                  6.5 

303 

14.6 

845.8 

10  58.8 

+  5  13-6 

-I. I 276 

0.4889 

0.2474 

-2OJ-90 

Aquari: 

I                  3.8 

3.07 

15.4 

8    2.3 

16  19. 1 

+10  25.3 

-0-5977 

0.4867 

0.2504 

+12 

-82 

78 

Aquari 

i                  6.3 

307 

156 

739.8 

17  25.1 

+11  29.5 

-0.7362 

0.4862 

0.2509 

^■5 

-^ 

8i 

Aquarii 

I                  6.4 

3.10 

16.2 

731.4 

21  15.8 

-  846.0 

+0.0786 

04848 

0.2527 

+47 

-40 

82 

Aquari 

I                  6.4 

+3.10 

+16.4 

-  7    2.2 

2154.9 

-  8   8.0 

-0.2942 

0.4846 

+0.2530 

+281-60 

h 

Aquari 

I                   5-4 

3.14 

16.1 

8   9.5 

2323.1 

-  642.2 

+1.3167 

0.4841 

0.2536 

+82J+35 

<f> 

Aquari 

I                   4.4 

3.15 

17.0 

630.8 

5    436.1 

-  I  37-4 

+0.8288 

0.4826 

0.2556 

+83-1 
+76-16 
+10^86 

96 

Aquarii 

I                   5-7 

318 

17.8 

5  35-7 

729.6 

+  I  1 1.5 +0.5546 

0.4819 

0.2565 

316  B. 

Aquarii 

I                   6.5 

3.17 

18.2 

423.3 

7  59-2 

+  140.3-0.6524 

0.4818 

0.2566 

337  B. 

Aquarii 

i                   6.4 

+3-22 

+18.3 

-  5   0.1 

13  18.2 

+  650.9+1.3943 

0.4808 

+0.2580 

+85+44 

342  B. 

Aquarii 

I                   6.5 

3.22 

18.6 

433.5 

14  26.9 

+  7  57.8+1. 1989 

0.4806 

0.2582 

+851+23 

60  B. 

Pisdun 

1                   6.0 

3.28 

21.2 

-  022.1 

6    351.8 

-  258.5+0.0421 

0.4796 

0.2598 

+46 

-42 

60 

Pisdun 

1                   6.2 

3.54 

24.9 

+  6  16.4 

7    959.6 

+  2  21.6 +0.4741 

0.4848 

0.2545 

+72 

-19 

62 

Pisdun 

1                   6.1 

3-55 

251 

649.9 

10  29.5 

+•250.8-0.0161 

0.4850 

0.2543 

+43 

-44 

8 

Pisdun 

1                  4.6 

+3-55 

+25.2 

+  7    7.1 

1042.8 

+  3    3.8-0.2763 

0.4851 

+0.2542 

+30-58 

e 

Pisdun 

1                  4.4 

3.62 

255 

725.7 

18  43.4 

+10  51.4 

+1.4031 

0.4882 

0.2506 

^90^50 

ft 

Pisdun 

1                  5.6 

3.83 

26.7 

"42.3 

8  13  23.9 

+  5    10 

+1.2653 

0.4979 

0.2382 

+90+34 

20  H> 

.  Arietis 

6.4 

4.07 

27.2 

1649.5 

9    617.7 

-  234.7 

-0.4513 

05095 

0.2218 

H-20!-62 

26 

Arietis 

6.2 

4.23 

27.2 

19  28.6 

17   0.4 

+  7  48.7 

-1.0358 

0.5179 

0.2084 

-i4|-7i 

27 

Arietis 

64 

+4.20 

+26.6 

+17  19.6 

17  lO.O 

+  7  58.0 

+1.3379 

0.5180 

+0.2082 

+90+50 

M 

Arietis 

5.7 

4.30 

26.7 

19  38.9 

2247.1 

-1035.4 

-0.0401 

0.5226 

0.2003 

+42-36 

47 

Arietis 

5.8 

4.42 

26.0 

20  19.7 

10    621.2 

-  3  15.7 

+0.6940 

0.5291 

0.1884 

k90+3 

e 

Arietis 

{mean)        4.6 

4.42 

26.0 

21     0.0 

653.5 

-  244.4+0.0672 

0.5296 

0.1875 

+48-29 

66 

Arietis 

6.1 

4.62 

24.2 

22  30.7 

2029.1 

+10  24.4+0.8187 

0.5414 

0.1628 

+90+13 

+i4,'-58 

7 

Tauri 

5.9 

+4.70 

+24.2 

+24  10.8 

23  II.O 

-10  59.3-0.5450 

0.5439 

+0.1574 

II 

Tauri 

6.1 

4-75 

23.8 

25     3.3 

11    2    I.I 

-  8  15.1 -1.0473 

0.5463 

0.1516 

-18-^ 

16 

Tauri 

5-4 

4.75 

233 

24     1.4 

350.0 

-  629.9+0.3336 

0.5479 

0.1477 

+65-11 

»7 

Tauri 

3.8 

4.74 

23.2 

23  50.8 

352.1 

-  627.9+0.5277 

0.5479 

0.1476 

+79I-1 

18 

Tauri 

5.6 

4.76 

23.3 

2434.4 

359.1 

-  621.0-0.2352 

0.5480 

0.1474 

+31 

-40 

^ 

Tauri 

4.3 

+4.76 

+233 

+24  1 2. 1 

4  0.6 

-  6  19.6+0.1679 

0.5480 

^.1473 

+54 

-20 

20 

Tauri 

4.1 

476 

23.2 

24    6.2 

417.3 

-  6   3.5  +0.3145 

0.5482 

0.1467 

♦^3 

-12 

21 

Tauri 

5.8 

4.76 

23.2 

24  17.4 

419.3 

-  6    1.6 

+0.1186 

0.5483 

0.1467 

+51 

-22 

22 

Tauri 

6.5 

4.76 

23.2 

24  15.8 

423.0 

-  5  58.0 

+0.1562 

0.5483 

0.1465 

+53-20 

23 

Tauri 

4.3 

4-75 

23.1 

23  41. 1 

4310 

-  5  50.3 

+0.7972 

0.5484 

0.1463 

+901+14 
+90+  8 

V 

Tauri 

3.0 

+4.75 

+23.0 

+23  50.6 

5    1-7 

-  520.7 

+0.7012 

0.5489 

-K>.i45i 

27 

Tauri 

3.7 

4.76 

22.9 

23  47.7 

546.4 

-  4  37.6 

+0.8607 

0.5495 

0.1435 

+905+18 

28 

Tauri 

5.2 

4.76 

22.9 

2352.7 

546.9 

-437.1 

■^0.7725 

0.5495 

0.1435 

+90 

+13 

14  H. 

Tauri 

5.3 

4.81 

23.0 

25  19.4 

615.6 

-  4   9-4 

-0.7104 

0.5500 

0.1424 

+  4 

-65 

P 

Tauri 

5.6 

4-94 

21.2 

26  15.6 

15  12.0 

+  428.1 

^.5275 

0.5573 

0.1219 

+15 

-54 

0 

Tauri 

5.0 

+5.01 

+20.4 

+27     8.9 

19  15-9 

+  8  23.2 

-0.9989 

0.5605 

+0.1120 

-16 

-63 

X 

Tauri 

5-3 

4.97 

20.0 

25  25.8 

20  14.4 

+  9  19.5 

+0.9414 

0.5612 

0.1095 

+90 

+27 

17  B. 

Aurigse 

6.0 

5.17 

17.0 

27  45.4 

12    8  50.2 

-  2  32.5 

-0.3609 

0.5701 

0.0764 

+24 

-40 

38  B. 

Aurigse 

6.5 

520 

15.6 

27  34.8 

13  42.0 

+  2    8.2 

+0.1663 

0.5729 

0.0628 

+541-11 

47  B. 

Aurigae 

6.0 

5.23 

i5> 

27  55-5 

15  46.7 

+  4   8.1 

-0.0755 

0.5740 

0.0569 

+40 

-23 

354  B. 

Tauri 

6.4 

+525 

+137 

■»-27  52.4 

2020.2 

+  831.1 

+0.2086 

0.5763 

+0.0437 

+57I-7 

22 

Aurigae 

6.4 

5.30 

134 

2851.5 

21  17.0 

+  9  25.7 

-0.7902 

0.5767 

ox>409 

-  2 

-61 

fi 

Taun 

1.8 

530 

13.0 

2832.3 

22  27.6 

+1033.6 

-0.4063 

0.5773 

0.0375 

+21 

-40 

107  B. 

Aurigae 

6.5 

5.28 

11.8 

27  36.6 

18     2  20.7 

-  9  42.4 

^•6955 

0.5788 

0.0260 

+90^-20 

116  R. 

Aungae 

5.9 

5.35 

II-5 

29  10. 1 

340.1 

-  8  26.1 

-0.9 14 1 

0.5793 

0.0220 

-ii|-6i 

406  B. 

Tauri 

5.6 

+5  32  +10.1 

+27  56.7 

820.4 

-  3  56.7 

+0.4425 

0.5807 

+00079 

+74+8 

[Eph 

I  13I 
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TsB  Stab's 


Name. 


43  B. 

47  G. 

64  G. 

153  B. 
169  B. 

177  B. 
42 

b 

A 

31  B. 

32  B. 
3 

4 

40  B. 
n 

48  B. 
50  B. 

65  B. 
85  B. 

6 


36  B. 

17 
20 

V 
27 
30 
31 

y 


'% 


42 

6 

58 
213  B. 


Libre 
Librae 
Librae 
Librae 
Librae 

Librae 

Librae 

Scorpii 

Scorpii 

Scorpii 

Scorpii 
Scoipii 
Scoipii 
Scoipii 
Scorpii 

Scorpii 
Scorpii 
Scorpii 
Scorpii 
Scorpii 


Capricomi 
Capricomi 
Capricomi 

Capricomi 
Capricomi 
Capricomi 
Capricomi 
Capricomi 

Capricomi 

Capricomi 

Aquarii 

Aquarii 

Aquarii 

Aquarii 
Aquarii 


Mac. 


5-7 
6.1 

5.8 

6.3 
6.0 

6.2 

5.0 

4.7 
4.6 

54 

5.3 
5.9 
5.7 
5-4 
30 

4.9 
64 

5-5 
6.0 

31 


6.2 

5.8 
6.2 

4.8 
6.1 

5.4 
6.3 
3.8 

5.8 
30 
4-4 
5-5 
4-9 

6.4 
6.5 


Red'ns  from 
1913-0. 


Aa 


s 

+2.52 
2.44 
2.42 
2.41 
2.40 

+2.39 
2.40 
2.40 
2.40 

2.39 

+2.38 

2.39 
2.40 

2.39 
2.40 

+2.39 

2.39 
2.41 

2.39 
2.38 


A< 


// 

7.5 

5-2 

4.5 
4.7 


Apparent 
Declina- 
tion. 


-21     1.7 

21  41.9 

22  4.9 
2411.9 

2251.5 
4.6-2252.2 


4.5 
3.8 
3.8 
4.0 

41 
3.8 
3.6 
3-8 
3.6 

3.5 
3.7 
3.2 
32 
30 


+2.61!+  i.o 
2.63I  2.2 
2.62 


23  32.4 
25  295 

25  4-3 

24  16.7 

-23  434 

24  59  4 

26  0.8 

24  35- 1 

25  52.1 

-25  37.6 

24  29  4 

26  5.9 

25  15.6 
25  23.3 

NEW 


+2.65 
2.69 
2.65 
2.65 
2.71 

+2.67 

2.73 

2-74 
2.76 

2.77 
+2.78 


3.6 

3-7 
3.9 
5.1 
5-2 
6.8 

76 

7-2 

9.2 

10.2 

II.7 

+II.7 
+2.79I+I3.2 


80 


-22  40.8 
21  49.8 
19  22.3 

-20  1 1 .9 

2054.3 
1820.9 

17  49.6 
17    3.2 

-15  8.8 
16  31.2 
14  17.4 

n  158 
II  7.2 

-II  20.9 

-  8  45.8 

lEph  X3l 


At  Conjunction  in  R.  A. 


Washington 
Mean  Time. 


d 
88 


24 


h     m 

955.2 

1343.6 

17  51.5 
043.2 

237.8 


Hour 

Angle. 

H 


h 
-10 

-  7 

-  3 
+  3 
+  5 


m 
49.1 

9.1 
10.5 

25.8 
16. 


o-i 


3  15.7  +  5 
3  3771+  6 
755.2+10 
8  59.0 +11 


52.4 


6.5 


9 

9   7.7 
924.2 

943.7 
1058.7 

11  4.2 

12  52.1 

13  6.5 

14  45.4 
1727.2-4 

-  2 


+11 


+11 
+11 
-II 
-10 
-10 

-  8 

-  8 

-  7 


19  56.3 
MOON, 


89 


13 
21.2 

22.6 

29.8 

30.9 
46.7 

54.5 
42.4 

37.1 

534 

39.5 
4.6 

29.1 
5.8 


6-0 


81 


023.0:-  I 
8    1. 8'+  5 

14  22.5I-II 

16  39.3  -  9 
19   6.6-  7 

23  13.6;-  3 
23  22.9|-  3 
10  14.6  +  7 

12  16.0+  9 

13  46.8+10 

23  52.6i-  3 
5  22.8  +  I 

12  51. 1  +  9 

13  24.8+  9 
19  39.3  -  8 


31.2 
52.1 
59-6 

47.3 
24.7 
25.5 
16.5 

15.1 

12.8 
40.9 

31.2 
49.6 

5.2 
38.0 


+0.0346 
-0.0291; 
-04101! 

-K>.5540 
.1278 

-1.2161 
.5902; 
+0.7478 

-K>.i635| 
-0.6660 

-I. 237 I 
+0.0197 
+1.0204 
-0.6181 
+0.6827 

40.1908 
-1.0049 

+04245 

^.7709 
-0.9324 


0.5621 
0.5646 

0.5675 
0.5719 
0.5731 

0.5735 
0.5737 
0.5763 
0.5769 

0.5769 

0.5769 

0.5771 

0.5773 

0.5779 
0.5780 

0.5790 

0.5791 

0.5799 
0.5813 

0.5824 


/ 


-o. 
o. 
o. 
o. 
o. 

-o. 
o. 
o. 
o. 
o. 

-o. 
o. 
o. 
o. 
o. 

-o. 

o. 

o. 

o. 
-o. 


-0.2887 
40.1444 
-1. 303 1 

-K).0309 
+I.28I3 

.6357 

-1. 1 678 
-K5.3232 

-1.2965 

+0.5350 
+04365 

+0.6256 
40.0980 

40.4857 


1 7.91-0.8009 


0.5442 
0.5372 
0.5313 

0.5293 
0.5271 

0.5235 

0.5233 
0.5142 

0.5126 

0.5 1 14 
0.5039 

0.5002 

0.4956 
0.4952 

0.4918 


40. 

o. 
o. 

40. 


998 

916 

823 
658 

611 

594 

585 

474 

445 
442 

442 

434 
426 

392 

389 

340 

334 
288 

212 

141 


|+35'-42 

30r46 
10-70 

+59i-i4 
-35;-90 

-44h90 

2r«5 
465-2 


684 
827 
935 

971 
0.2009 

0.2070 

0.2072 

0.2212 

40.2236 
0.2253 
o. 
0.2401 
0.2456 

40.2460 
40.2497 


2354  +63 


Limit- 
ing Par* 
alkls. 


N. 


S. 


+35 


-35 


-7-^ 

-48-90 

+28f-43 
+64.417 

-5-89 
463-6 

+36-34 
-29-90 

481-21 

-15-^ 
-261-90 


+i6|-6i 

+39-36 
-48-90 

+35-42 
+6^+38 

-31-90 
+54-27 

-41-90 
+671-16 

-22 

1+75 -12 

+46J-39 

468-19 

+  Ih90 
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Ths  Star's 

IMMERSION. 

EMBRSION. 

1 

1 

Dura- 
tion of 
Occul- 

Dftte. 

Washington 

Angle 
from — 

Washington 

Angle 
from— 

Nation 

Name. 

Maff. 

Sidereal 

Mean 

North 

Ver- 

Sidereal 

Mean 

North 

Ver- 

%rs* wa\^aj 

Time. 

Time. 

Point. 

tex. 

Time. 

Time< 

Point. 

tex. 

h     m 

h    m 

• 

0 

h     m 

h     m 

0 

0 

h  m 

Jan. 

2 

42  Librae 

5.0 

II  23 

16  33 

74 

119 

12    II 

17  21 

343 

22 

0  48 

19 

406  B.  Tauri 

56 

10  33 

14  37 

99 

39 

II  31 

15  34 

276 

219 

0  57 

20 

49  Auri^ 

51 

0  29 

4  31 

6 

60 

0  40 

4  42 

342 

38 

0  II 

21 

c  Gemmorum 

5.5 

I       2 

5     0 

91 

143 

I  56 

5  53 

274 

330 

0  53 

ai 

4  Cancri 

6.2 

9  15 

13  " 

88 

41 

ID    19 

H  15 

318 

261 

I     4 

23 

34  Leonis 

6.4 

13  32 

17  19 

174 

123 

14    12 

17  59 

254 

201 

0  40 

24 

X  Leonis 
p  Virginis 
319  B.  Virginis 

4.7 

II  41 

15  25 

118 

102 

12   51 

16  34 

321 

287 

I     9 

25 

3.8 

654 

10  35 

lOI 

151 

7  52 

II  32 

324 

12 

0  57 

26 

6.3 

10  38 

14  14 

W5 

156 

II  52 

15  28 

316 

330 

I  14 

Feb. 

II 

fC  Piscium 

5.6 

5  46 

8  20 

40 

347 

6  48 

9  22 

269 

216 

I     2 

12 

27  Arietis             t 

6.4 

9  22 

"  51 

86 

36 

10  14 

12  44 

244 

199 

0  53 

15 

38  B.  Aurigae 

6.5 

2  44 

5     3 

42 

103 

3  52 

6  10 

284 

332 

I     7 

15 

47  B.  Auri^ 

6.0 

5  59 

8  17 

17 

334 

6  33 

851 

330 

276 

0  34 

15 

354  B.  Taun 

6.4 

II  17 

13  34 

31 

336 

II  42 

13  59 

337 

284 

0  25 

18 

X  Cancri 

5-9 

3  45 

5  52 

108 

166 

4  50 

657 

273 

332 

I     5 

21 

89  Leonis 

5.7 

14  18 

16  II 

118 

76 

15  21 

17  14 

314 

266 

I     3 

22 

162  B.  Virjrinis 

6.2 

15  25 

17  14 

205 

165 

15  39 

17  28 

228 

186 

0  14 

23 

^  Virginis           t 
47  G.  Librae 

5.6 

7    5 

852 

129 

180 

7  59 

9  46 

294 

343 

0  54 

25 

6.1 

13  16 

14  54 

99 

121 

14  29 

16     7 

325 

332 

I  13 

26 

48  B.  Scorpii 

4.9 

14  10 

15  44 

52 

74 

14  46 

16  20 

359 

H 

0  36 

Mar. 

3 

56  B.  Capricomi  t 

6.3 

15  34 

16  48 

73 

122 

16  46 

18    0 

266 

307 

I  12 

12 

47  Arietis 

5.8 

6    8 

6  48 

46 

351 

7  16 

756 

276 

219 

I     8 

13 

28  Tauri 

5.2 

5    0 

536 

135 

91 

5  39 

6  15 

189 

137 

0  39 

17 

09  Cancri 

5.9 

9  15 

9  35 

65 

17 

10    4 

10  23 

343 

287 

0  48 

17 

4  Cancri 

6.2 

9  42 

10     2 

"3 

59 

10  54 

II   13 

296 

236 

I  11 

19 

34  Leonis 

6.4 

15  28 

15  39 

132 

78 

16  19 

16  30 

287 

235 

0  51 

22 

319  B.  Virginis 

6.3 

11     4 

II     4 

71 

96 

II  40 

II  40 

II 

28 

0  36 

Apr. 

12 

49  Auri^se 

5-1 

8  22 

7    0 

142 

83 

9  22 

7  59 

242 

180 

0  59 

17 

89  Leonis 

5-7 

15  15 

13  32 

100 

53 

16  II 

14  28 

327 

276 

0  56 

18 

162  B.  Virginb 

6.2 

16  28 

14  41 

165 

118 

17  14 

15  27 

259 

210 

0  46 

19 

^  Virginis 
47  G.  Librae 

5.6 

8  II 

6  21 

113 

162 

9    9 

7  19 

315 

0 

0  58 

21 

6.1 

12  32 

10  34 

108 

139 

13  43 

II  44 

316 

333 

I  10 

22 

48  B.  Scorpii 

4.9 

II  44 

9  42 

105 

149 

12  48 

10  46 

306 

343 

I     4 

22 

65  B.  Scorpii 

5-5 

14  17 

12  14 

96 

118 

15  33 

13  30 

312 

318 

I   16 

25 

183  B.  Sagittarii 

6.2 

• 

15  25 

13  10 

120 

160 

16  34 

14  19 

240 

269 

I     9 

29. 

182  B.  Ac|uarii 

6.2 

18  49 

16  18 

27 

68 

19  56 

17  25 

273 

306 

I     7 

May 

H 

X  Leonis 

4.7 

8  26 

4  58 

128 

170 

9  41 

6  12 

306 

333 

I  14 

June 

12 

/  Virginis 
550  B.  Virginis      J 

6.0 

13  29 

8    6 

150 

134 

14  40 

9  17 

289 

258 

I   II 

13 

6.0 

17  53 

12  26 

112 

65 

18  56 

13  28 

298 

247 

I     2 

x8 

C.D.-28«»i4268t 

6.4 

13  17 

7  31 

52 

lOI 

14     2 

8  16 

326 

10 

0  45 

21 

X  Capricomi 

5.3 

20  46 

H  47 

108 

112 

21  42 

15  43 

187 

178 

0  56 

21 

27  Capricomi 

6.1 

22  26 

16  26 

357 

339 

23     7 

17     8 

297 

271 

0  42 

22 

152  B.  Capricomi 

6.5 

17  II 

II     8 

5 

52 

17  43 

II  40 

313 

357 

0  32 

24 

317  B.  A^uarii 

6.3 

19  18 

13     6 

4 

50 

20     I 

13  50 

291 

333 

0  44 

July 

13 

It  Scorpii 

3.0 

16  26 

9     I 

105 

98 

17  51 

10  26 

289 

264 

I  25 

17 

oa  Sagittarii 

4.8 

19  56 

12  14 

114 

"3 

20  55 

13  13 

200 

186 

0  59 

NoTS. — The  angles  of  position  are  counted  from  the  north  point  and  vertex  of  the  Moon's  limb,  toward  the  east. 

t  Immersion  below  the  horizon  of  Washington. 
I  Emersion  below  the  horizon  of  Washington. 
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OCCULTATIONS,  1913. 


OCCULTATIONS  VISIBLE  AT  WASHINGTON   DURING  THE  YEAR  1913. 


Ths  Star's 

IMMBRSION. 

EMERSION. 

1 

1 

Dara- 
Cioaof 
Occol- 

Date. 

Washinffton 

Angle 
from — 

Washington 

Angle 
from— 

Name. 

Maff. 

Sidereal 

Mean 

North 

Ver- 

Sidereal 

Mean 

North 

Ver- 

%^^%MM^mMm 

Time. 

Time. 

Point. 

tex. 

0 

Time. 

Tfane. 

Point. 

tex. 

h     m 

h     m 

0 

h     m 

h     m 

0 

0 

h  m 

July   21 

h  Aquarii 

54 

20     3 

12     5 

9 

47 

20  58 

13     0 

282 

3u 

055 

27 

i6Tauri 

54 

0  56 

16  34 

16 

73 

I  48 

17  26 

288 

341 

0  52 

27 

1 7  Tauri 

3.8 

0  35 

16  13 

58 

116 

I  50 

17  28 

247 

299 

1    15 

29 

107  B.  Aurigse       t 

6.5 

21   49 

13  20 

105 

150 

22  34 

14    4 

234 

284 

044 

Aug.     8 

1 7  G.  Librae 

6.4 

17     4 

7  57 

120 

90 

18   19 

9  " 

284 

243 

I   14 

8 

18  G.  Librae 

6.1 

17  47 

8  39 

131 

95 

18  54 

9  46 

268 

223 

I    7 

18 

337  B.  Aquarii 

6.4 

17  47 

8    0 

42 

93 

18  48 

9     I 

261 

310 

I     I 

18 

342  B.  Aquarii 

6.5 

19  32 

9  44 

2 

47 

20  14 

ID   26 

291 

333 

0  42 

21 

It  Piscium           t 

5.6 

18  26 

8  27 

68 

117 

19  20 

9  21 

236 

288 

0  54 

27 

134  B.  Geminorum 

6.5 

23  56 

13  33 

91 

139 

0  48 

14  25 

270 

322 

0  52 

Sept.  II 

27  Capricomi 

6.1 

23  48 

12  26 

62 

29 

0  59 

13  36 

231 

189 

I  10 

12 

152  B.  Capricomi 

6.5 

18  48 

7  22 

52 

88 

20  12 

8  46 

250 

271 

I  24 

14 

317  B.  A(}uarii 

6.3 

21  23 

9  49 

118 

147 

21  52 

10  18 

158 

180 

0  29 

19 

47  Arietis 

5.8 

20  23 

8  30 

30 

81 

21     8 

9  15 

278 

332 

045 

20 

7  Tauri               t 

3.0 

19  43 

7  46 

58 

lOI 

20  31 

833 

63 

3" 

047 

20 

27  Tauri               f 

3.7 

20  19 

8  22 

99 

146 

21     4 

9    6 

219 

270 

044 

20 

28  Tauri               f 

5.2 

20  20 

8  22 

81 

128 

21   10 

9  13 

237 

289 

051 

24 

4  Cancri 

6.2 

4  36 

16  21 

59 

119 

5  32 

17  17 

324 

21 

0  56 

Oct.     5 

W  Ssigitt.  (var,)    J 

4.3 

21  30 

8  33 

127 

89 

22  15 

9  19 

211 

166 

0  46 

7 

00  Sagittarii 

4.8 

19  15 

6  II 

84 

91 

20  42 

7  37 

233 

222 

I  26 

II 

h  Aquarii 

54 

20  20 

7    0 

41 

77 

21  42 

8  22 

243 

264 

I  22 

II 

<f>  Ac^uarii            J 

44 

4     I 

14  40 

87 

38 

4  55 

15  34 

209 

158 

054 

16 

e  Anetis  (mean) 

4.6 

7  15 

17  34 

31 

334 

8    5 

18  24 

299 

243 

0  50 

17 

16  Tauri 

54 

2  44 

13    0 

90 

127 

4    5 

14  20 

221 

202 

I  20 

17 

^  Tauri 

4.3 

3     7 

13  22 

62 

86 

4  36 

14  51 

251 

214 

I  29 

17 

20  Tauri 

4.1 

3  29 

13  45 

98 

107 

4  47 

15     2 

218 

178 

I  17 

17 

21  Tauri 

5.8 

3  39 

13  54 

59 

60 

5     7 

15  22 

258 

210 

I  28 

17 

22  Tauri 

6.5 

3  42 

13  57 

68 

66 

5  12 

15  27 

250 

201 

I  30 

20 

49  Aurigse 

51 

I  52 

II  56 

74 

135 

3    0 

13    4 

275 

338 

I    8 

20 

54  Auriga 

5.8 

4  31 

H  35 

20 

80 

4  59 

15     2 

341 

37 

0  27 

21 

c  Geminorum 

5.5 

7    0 

16  59 

96 

127 

8  23 

18  22 

302 

267 

I  23 

25 

80  Leonis 

6.4 

7  27 

17  10 

121 

170 

8  33 

18  16 

308 

350 

I    6 

Nov.     8 

342  B.  Aquarii 

6.5 

20    0 

4  50 

44 

87 

21  18 

6    7 

242 

275 

I  17 

15 

354  B.  Tauri 

6.4 

3  44 

12     5 

94 

149 

5     8 

13  29 

246 

255 

I  24 

17 

47  Geminorum 

5.6 

0    0 

8  14 

33 

81 

0  29 

8  43 

326 

18 

0  29 

17 

134  B.  Geminorum 

6.5 

2    5 

10  18 

77 

136 

3    9 

II  22 

284 

345 

I    4 

20 

34  Leonis 

6.4 

5  57 

13  58 

50 

103 

6  24 

14  25 

4 

56 

0  27 

Dec.     5 

4>  Aquarii 

4-4 

20    4 

3     8 

32 

7^ 

21   19 

4  22 

255 

283 

I  14 

5 

96  Aquarii 

5-7 

0  28 

7  31 

61 

41 

I  47 

8  50 

217 

182 

I  19 

7 

60  Piscium 

6.2 

3  41 

10  36 

104 

60 

4  32 

II  27 

190 

142 

051 

7 

62  Piscium 

6.1 

4  53 

II  47 

13 

323 

5  42 

12  36 

286 

234 

049 

10 

47  Arietis 

5.8 

21  47 

4  31 

50 

106 

22  48 

5  32 

252 

308 

I     I 

II 

23  Tauri               t 

4.3 

20    7 

2  48 

56 

102 

20  56 

3  36 

264 

314 

048 

II 

7  Tauri 

3.0 

20  39 

3  20 

42 

90 

21  26 

4    6 

277 

329 

0  46 

II 

27  Tauri 

3.7 

21   12 

3  52 

84 

135 

22     4 

4  44 

232 

287 

052 

II 

28  Tauri 

5-2 

21  15 

3  55 

66 

118 

22     9 

4  49 

249 

305 

054 

12 

38  B.  Auri^ 

6.5 

7  31 

14    6 

74 

13 

8  43 

15  18 

288 

226 

I  12 

13 

406  B.  Taun 

5.6 

0    2 

633 

68 

125 

I     0 

7  31 

270 

330 

0  58 

15 

35  B.  Cancri 

6.4 

"  57 

18  19 

130 

71 

12  57 

19  19 

282 

224 

I    0 

21 

i  Virginis 

5.7 

10  34 

16  33 

122 

157 

II  44 

17  43 

315 

338 

I  10 

31 

42  Aquarii 

5-5 

0  21 

5  42 

78 

49 

I  28 

6  48 

207 

168 

I    6 

NOTB. — ^The  angles  of  position  are  counted  from  the  north  point  and  Tertex  of  the  Moon's  Umbf  toward  the  cast 

t  Immersion  below  the  horizon  of  Washington, 
t  Emersion  below  the  horizon  of  Washington. 
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EPHEMERIS  FOR  PHYSICAL  OBSERVATIONS  OF  THE  SUN. 

FOR  WASHINGTON  MEAN  NOON. 


Date. 

P 

Bo 

Lo       • 

Date. 

P 

B, 

Lo 

0 

0 

0 

0 

0 

0 

Jan.      I 

+    1.90 

-3.19 

3.37 

July      5 

-  0.79 

+  3.45 

81.56 

6 

-   0.54 

3.76 

297.53 

10 

-h   1.48 

3.97 

15.39 

II 

2.96 

4.29 

231.69 

15 

3-73 

4.46 

309.22 

i6 

5-33 

4.79 

165.85 

20 

5.93 

4.92 

243.07 

21 

7.63 

5.26 

100.02 

25 

8.08 

5.34 

176.92 

26 

-  9.85 

-5.68 

34.19 

30 

-fio.15 

+5-73 

H0.78 

31 

11.97 

6.06 

328.36 

Aug.     4 

12.14 

6.08 

44.66 

Feb.      5 

13.98 

6.38 

262.52 

9 

14.03 

6.39 

338.55 

lO 

15.86 

6.66 

196.69 

14 

r         15.82 

6.66 

272.45 

J5 

.17.61 

6.89 

130.85 

19 

17.49 

6.87 

206.37 

20 

-19.22 

—  7.06 

65.00 

24 

■+-19.04 

+  7.04 

140.30 

25 

20.68 

7.18 

359.15 

29 

20.46 

7.16 

74.24 

Mar.      2 

21.98 

7.24 

293.29 

Sept.    3 

21.75 

7.23 

8.19 

7 

23.13 

7.25 

227.42 

8 

22.89 

7.25 

302.16 

12 

24.11 

7.20 

161.53 

13 

23.88 

7.21 

236.14 

17 

-24.93 

-7.09 

95.62 

18 

+  24.72 

+7.12 

170.13 

22 

2557 

6.93 

29.70 

23 

25.40 

6.98 

104.14 

27 

26.04 

6.72 

323.76 

28 

25.92 

6.79 

38.15 

Apr.      I 

26.33 

6.47 

257.80 

Oct.      3 

26.26 

6.55 

332.18 

6 

26.44 

6.16 

191.82 

8 

26.42 

6.26 

266.21 

II 

-26.36 

-5.81 

125.82 

13 

-h  26.40 

+5.92 

200.25 

i6 

26.11 

5.42 

59.80 

18 

26.20 

5.54 

134.30 

21 

25.67 

4.99 

35376 

23 

25.80 

5.11 

68.36 

26 

2505 

4.53 

287.70 

28 

25.21 

4.64 

2.42 

May      I 

24.24 

4.03 

221.62 

Nov.     2 

24.42 

4.14 

296.49 

6 

-23.25 

-3.51 

>55.53 

7 

+  23.43 

4-3-60 

230.56 

II 

22.08 

2.96 

89.41 

12 

22.25 

304 

164.64 

i6 

20.75 

2.40 

23.29 

17 

20.88 

2.45 

98.73 

21 

19.26 

1.82 

31715 

22 

1          19.32 

1.84 

32.83 

26 

17.61 

1.22 

250.99 

27 

17.59 

1.22 

326.93 

31 

-15.82 

—0.62 

184.83 

Dec.      2 

+  15.69 

+0.58 

261.03 

June     5 

13.90 

—0.02 

118.65 

7 

13.65 

—0.06 

19515 

lO 

11.88 

+0.58 

52.47 

12 

11.48 

0.70 

129.27 

15 

9.77 

1.18 

346.29 

>7 

9.21 

1.33 

63.39 

20 

7.58 

1.77 

280.  fi 

22 

6.86 

1.96 

357.53 

25 

-  5.35 

+  2.35 

213.92 

27 

+  4.46 

-2.57 

291.67 

30 

-  3.08 

+  2.91 

147.74 

32 

-h  2.02 

—  3.16 

225.82 

In  the  above  table,  P  is  the  position-angle  of  the  axis  of  rotation  measured  eastward  from 
the  north  point  of  the  disk,  while  L^  and  B^  are  the  hell  ©graphic  longitudes  and  latitudes,  respec- 
tively, of  the  center  of  the  disk.  The  longitudes  are  reckoned  from  the  Solar  Meridian  which 
passed  through  the  ascending  node  of  the  Sun's  equator  on  the  ecliptic,  on  Jan.  i,  1854,  Green- 
wich Mean  Noon. 

lEph  13I 


608  MOON,  1913. 

EPHEMERIS  FOR  PHYSICAL  OBSERVATIONS  OF  THE  MOON. 

FOR  WASHINGTON  MEAN  MIDNIGHT. 


Date. 

The  Barth's 
Selenographic — 

Physical  Libration. 

The  Sun's 
Sctenographic — 

c 

Long. 

Lat. 

Long. 

Lat. 

Colong. 

Lat. 

0 

0 

0 

0 

0 

e 

0 

Jan. 

I 

■f6.oo 

+3.60 

+0.01 

+0.03 

203.20 

-1.52 

17.21 

2 

582 

4-74 

0.0 1 

0.03 

21537 

1-52 

13.72 

3 

546 

563 

0.0 1 

0.03 

22755 

1.53 

9.38 

4 

4-94 

6.23 

0.0 1 

0.03 

23973 

1-53 

4.42 

5 

425 

6.52 

0.01 

0.03 

251.92 

1.53 

359.17 

6 

+341 

+6.51 

+0.01 

+0.03 

264. 10 

-1-53 

354.03 

7 

2.42 

6.20 

0.0 1 

0.03 

276.29 

1-53 

349-36 

8 

1.28 

562 

H-o.oi 

0.03 

288.48 

1-53 

345-43 

9 

-ho.oi 

.4-79 

0.00 

0.03 

300.67 

1.52 

342.35 

lO 

-1.36 

3.76 

0.00 

0.03 

312.85 

1.52 

340-13 

II 

-2.77 

+2.58 

0.00 

+0.03 

325.03 

-1.5* 

338.74 

12 

4.16 

+  1.28 

0.00 

0.03 

337.20 

1.50 

338-"   j 

13 

5-45 

—0.09 

0.00 

0.03 

349.37 

1.49 

338-26  1 

14 

6.54 

1.48 

0.00 

0.03 

1.53 

1.48 

339-18  , 

15 

7.34 

2.83 

0.00 

0.03 

13.68 

1-47 

34097  ' 

i6 

-7.76 

—4.08 

O.CX) 

+0.03 

25.83 

-1.46 

343-74 

17 

771 

515 

0.00 

0.03 

37.98 

1-44 

347-59 

i8 

7.15 

5-97 

O.CX) 

0.02 

50.11 

1.43 

352-53  . 

19 

6.07 

6.46 

0.00 

0.02 

62.25 

1. 41 

35836 

20 

4-54 

6.54 

O.CX) 

0.02 

74.38 

1.40 

4-57   . 

21 

-2.66 

-6.18 

0.00 

+0.02 

86.50 

-1.38 

10.44 

22 

—0.61 

5.37 

0.00 

0.02 

98.62 

1.36 

15-32 

23 

+  1.43 

4.19 

O.CX) 

0.02 

110.75 

1-34 

18.87 

24 

3.28 

2.72 

0.00 

0.02 

122.88 

1-33 

21.04 

25 

4.82 

—  1.09 

0.00 

0.02 

13501 

1.31 

21.92 

26 

+5.97 

+0.58 

0.00 

+0.02 

147.15 

-1.29 

21.64 

27 

6.72 

2.16 

O.CX) 

0.02 

159.30 

1.28 

20.30 

28 

7 -07 

3.58 

OXK) 

0.02 

171.45 

1.26 

17-95 

29 

707 

4-77 

0.00 

0.02 

183.62 

1.25 

1465 

30 

6.78 

5.68 

0.00 

0.03 

195.78 

1.24 

10.49 

31 

+6.24 

+6.30 

0.00 

+0.03 

207.96 

-1.23 

5.66 

Feb. 

I 

5-49 

6.62 

0.00 

0.03 

220.14 

1.22 

0.48 

2 

4.57 

6.63 

0.00 

0.03 

232.32 

1. 21 

35532 

3 

352 

6.34 

0.00 

0.03 

244.51 

1.20 

35054 

4 

2.34 

5-77 

0.00 

0.03 

256.70 

1.19 

346.43 

5 

H-I.07 

+4.95 

0.00 

+0.03 

268.90 

-1. 18 

343- »3 

6 

-0.28 

392 

0.00 

0.03 

281.09 

1. 16 

340.68 

7 

1.67 

.2.73 

—  O.OI 

0.03 

293.28 

1. 14 

33906 

8 

3-07 

1.42 

0.0 1 

0.03 

305.47 

•      1.13 

338.22 

9 

4.42 

H-o,04 

O.OI 

0.03 

317.66 

I. II 

338-14 

10 

-5-66 

-1.36 

—O.OI 

+0.02 

32985 

-1.09 

338.83 

II 

6.73 

2.71 

O.OI 

0.02 

342.03 

1.07 

340.33 

12 

7-54 

3.97 

O.OI 

0.02 

35420 

1.04 

342.73 

13 

8.01 

5-07 

O.OI 

0.02 

6.37 

1.02 

346.11 

14 

8.07 

5-93 

O.OI 

0.02 

18.53 

I. CO 

350.53 

15 

-7.66 

-6.50 

—O.OI 

-I-0.02 

30.68 

-0.97 

355.88 

16 

-6.75 

—6.70 

—  O.OI 

+0.02 

42.83 

-0.94 

1-83 

VR^Vi  ii\ 
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EPHEMERIS  FOR  PHYSICAL  OBSERVATIONS  OF  THE  MOON. 

FOR  WASHINGTON  MEAN  MIDNIGHT. 


Date. 

The  Earth's 
Selenographic — 

Physical  Libration. 

The  Sun's 
Selenographic — 

c 

Lon£. 

Lat. 

Long. 

Lat. 

Colong. 

Lat. 

0 

0 

0 

0 

e 

0 

e 

Apr.              I 

+2.00 

+4.48 

—0.0 1 

+0.02 

218.48 

+0.25 

341.91 

2 

+0.61 

3.33 

0.01 

0.02 

230.69 

0.27 

339.85 

3 

-0.77 

2.03 

O.OI 

0.02 

242.91 

0.29 

338.59 

4 

2.08 

+0.64 

0.0 1 

0.02 

25513 

0.31 

338.10 

5 

326 

—0.80 

O.OI 

0.02 

267.35 

0.33 

338.38 

6 

-4.29 

—  2.21 

—0.02 

+0.02 

27957 

+0.35 

339.46 

7 

513 

3-54 

0.02 

0.02 

291.80 

0.37 

341.40 

8 

5.76 

4.71 

0.02 

0.02 

30402 

0.40 

344.28 

9 

6.14 

567 

0.02 

0.02 

316.24 

0.42 

348.15 

lO 

6.28 

6.36 

0.02 

0.02 

328.45 

0.44 

352.93 

II 

—  6.17 

-6.73 

—0.02 

+0.02 

340.66 

+047 

358.40 

12 

5-79 

6.73 

0.02 

0.02 

352.87 

0.50 

4.14 

13 

5.14 

6.34 

0.02 

0.02 

507 

0.53 

9.60 

14 

4-25 

5.58 

0.02 

0.02 

17.26 

0.56 

14.32 

15 

3.13 

4.45 

O.OI 

0.02 

2944 

0.59 

17.98 

i6 

—  1.82 

—302 

—O.OI 

+0.02 

41.62 

+0.62 

20.45 

17 

-0.38 

-1.38 

O.OI 

0.02 

53.80 

0.66 

21.73 

i8 

H-I.I2 

+0.35 

O.OI 

0.02 

65.97 

0.69 

21.84 

19 

2.57 

2.05 

O.OI 

0.02 

78.14 

0.73 

20.80 

20 

3.88 

3-6i 

O.OI 

0.02 

90.31 

0.76 

18.59 

21 

+4-95 

H-4-9I 

—O.OI 

+0.02 

102.48 

+0.79 

15.23 

22 

5.70 

5.89 

—O.OI 

0.02 

1 14.65 

0.82 

10.83 

23 

6.08 

6.50 

0.00 

0.02 

126.83 

0.85 

5.67 

24 

6.06 

6.76 

0.00 

0.02 

139.01 

0.87 

0.16 

25 

565 

6.67 

—O.OI 

0.02 

151.20 

0.89 

354.79 

26 

H-4-9I 

+6.26 

—0.01 

+0.02 

163.39 

+0.91 

34996 

27 

3.88 

5.58 

O.OI 

0.02 

175.59 

0.93 

345.91 

28 

2.65 

4.67 

O.OI 

0.02 

187.80 

0.95 

342.73 

29 

+  1.29 

3.57 

O.OI 

0.02 

200.01 

0.96 

340.41 

30 

— O.IO 

2.32 

O.OI 

0.02 

212.23 

0.97 

338.91 

May             I 

-1.45 

+0-97 

—0.01 

-+-0.02 

224.46 

+0.99 

338.18 

2 

2.68 

-0.44 

O.OI 

0.02 

236.68 

1. 00 

338.21 

3 

372 

1.85 

O.OI 

0.02 

248.92 

1. 01 

339.03 

4 

4-53 

319 

O.OI 

0.02 

261.16 

1.03 

340.72 

5 

5.08 

4.40 

O.OI 

0.02 

273.39 

1.04 

343-35 

6 

-5-35 

-541 

—O.OI 

-fo.02 

285.63 

+1.06 

346.99 

7 

5.35 

6.15 

O.OI 

0.02 

297.87 

1.07 

351.62 

8 

510 

6.57 

O.OI 

O.OI 

3IO.II 

1.09 

35703 

9 

4.65 

6.63 

O.OI 

O.OI 

322.34 

1. 10 

2.80 

10 

4.02 

6.31 

O.OI 

O.OI 

334-57 

1. 12 

8.38 

II 

-3-26 

-5.61 

—O.OI 

+0.01 

346.79 

+I.I4 

13.27 

12 

2.40 

4.57 

O.OI 

O.OI 

35900 

1. 16 

1715 

13 

1.44 

3.25 

O.OI 

O.OI 

II. 21 

1. 19 

19.88 

M 

-0-43 

1.72 

O.OI 

0.02 

23.42 

1. 21 

21.46 

15 

-fo.62 

--0.08 

O.OI 

0.02 

3561 

1.23 

21.93 

16 

+  1.69 

+  1.57 

—O.OI 

-f0.02 

47.80 

-fl.26 

21.31 

17 

+2.72 

+3.12 

0.00 

-f0.02 

59.99 

+1.28 

19.58 

IKph  13I 
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EPHEMERIS  FOR  PHYSICAL  OBSERVATIONS  OF  THE  MOON. 

FOR  WASHINGTON  MEAN  MIDNIGHT. 


Date. 

Tbe  Earth's 
Selenographic — 

Physical  Libration. 

The  Sun's 
Selenographic — 

c 

Lonff. 

Lat. 

Long. 

Lat. 

Colonf. 

Lat. 

fay             17 

0 
+  2.72 

0 
+3.12 

0 
O.CX) 

0 

+0.02 

0 

59.99 

0 

■fl.28 

0 

19.58 

X8 

3.66 

4.46 

0.00 

0.02 

72.17 

1.31 

16.70 

19 

4.43 

551 

0.00 

0.02 

84.35 

1.33 

12.72 

20 

4.96 

6.23 

0.00 

0.02 

96.54 

1.35 

7.82 

21 

5.20 

6.58 

0.00 

0.02 

108.72 

1.37 

2.36 

22 

+5-" 

+6.58 

0.00 

+0.02 

120.91 

+1.38 

356.83 

23 

4.67 

6.26 

0.00 

0.02 

133.10 

1.40 

351.69 

24 

3.91 

564 

0.00 

0.02 

145.30 

I.4I 

347.28 

25 

2.88 

4.78 

0.00 

0.02 

157.50 

1.42 

343-75 

26 

1.64 

3.72 

O.CX) 

0.02 

169.71 

1.42 

341.12 

27 

+0.28 

+  2.51 

0.00 

+0.02 

181.93 

+1.43 

339-34 

28 

—  I. II 

+  I.19 

—  O.OI 

O.OI 

194.15 

1.43 

338.35 

29 

2.43 

—0.18 

O.OI 

0,01 

206.38 

1.44 

338.11 

30 

3.60 

1.56 

O.OI 

O.OI 

218.61 

1.44 

338.65 

31 

4.53 

2.89 

O.OI 

0.01 

230.85 

1.44 

340.02 

UK                I 

-5.16 

-4.1 1 

—0.01 

-fo.oi 

24309 

+  1.44 

342.31 

2 

5.45 

5-15 

O.OI 

O.OI 

255.34 

1.45 

345.62 

3 

5-39 

5-94 

0.01 

O.OI 

267.58 

1-45 

349-99 

4 

5.00 

6.42 

O.OI 

O.OI 

27983 

1-45 

355.28 

5 

4.32 

6.54 

O.OI 

O.OI 

292.08 

M6 

I. II 

6 

-344 

—6.27 

—O.OI 

H-o.oi 

304.33 

+1.46 

6.91 

7 

2.44 

5.61 

O.OI 

O.OI 

316.58 

1.46 

X2.XI 

8 

1.40 

4.60 

—0.01 

0.01 

328.82 

1.47 

16.31 

9 

-0-37 

331 

0.00 

O.OI 

341.05 

1.48 

19.33 

10 

+0.60 

1.82 

0.00 

O.OI 

353.28 

M9 

21.18 

II 

+  1.51 

—0.22 

0.00 

+0.01 

5.50 

+1.50 

21.92 

12 

2.33 

+  1.39 

0.00 

0.01 

17.71 

I.5I 

21.59 

13 

3.07 

2.90 

0.00 

O.OI 

29.92 

1.52 

20.20 

H 

3.72 

4.23 

0.00 

O.OI 

42.12 

1.53 

17.71 

15 

4.25 

530 

0.00 

O.OI 

54.31 

1.54 

14.14 

16 

+4.63 

+6.06 

0.00 

-fo.oi 

66.50 

+1.55 

9.59 

17 

4.82 

6.47 

0.00 

O.OI 

78.70 

1.56 

4.33 

18 

4.77 

6.53 

0.00 

O.OI 

90.89 

!  1.56 

358.80 

19 

4-45 

6.26 

0.00 

O.OI 

103.08 

*«   1.56 
^  1.57 

353.48 

20 

3.86 

569 

0.00 

O.OI 

"5.27 

348.77 

21 

H-2.99 

+4.86 

0.00 

-fo.oi 

127.47 

+1.56 

344.91 

22 

1.89 

3.83 

0.00 

O.OI 

139.67 

1.56 

341.96 

23 

+0.62 

2.64 

0.00 

O.OI 

151.88 

i  1.56 

339.88 

24 

—0.76 

+  1.34 

0.00 

O.OI 

164.09 

■  1.55 

338.61 

25 

2.16 

—0.0 1 

0.00 

O.OI 

176.31 

1-54 

338.11 

26 

-3.48 

-1-37 

0.00 

-ho.oi 

188.53 

+1.54 

338.36 

27 

463 

2.69 

0.00 

O.OI 

200.76 

1-53 

339.40 

28 

5.51 

391 

0.00 

O.OI 

213.00 

1.52 

341-32 

29 

6.05 

4-97 

0.00 

O.OI 

225.24 

1.51 

344-22 

30 

6.19 

5-8i 

0.00 

0.01 

237.48 

1.50 

348.18 

Jy             X 

-591 

-6.36 

0.00 

+0.01 

249.73 

H-I.49 

2 

-5.22 

-6.55 

0.00 

-\-o.oi 

\      ^^XSfii 
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PHEMERIS  FOR  PHYSICAL  OBSERVATIONS  OF  THE  MOON. 

FOR  WASHINGTON  MEAN  MIDNIGHT. 


■  I 


«te. 

The  Earth's 
Selenographic — 

Physical  Libration. 

The  Sun's 
Selenographic — 

C 

Long. 

Lat. 

Long. 

Lat. 

Colong. 

Lat. 

0 

0 

0 

0 

0 

0 

0 

l6 

-5.14 

-6.48 

0.00 

—  O.OI 

133.48 

-1.38 

0.90 

17 

5.04 

6.02 

0.00 

O.OI 

145.63 

1.39 

6.40 

18 

4.76 

5.22 

0.00 

O.OI 

157.78 

1.39 

1 1. 41 

19 

4.31 

4.12 

-l-o.oi 

O.OI 

169.94 

1.40 

15.58 

20 

3.69 

2.76 

0.0 1 

0.01 

182.10 

1.40 

18.74 

21 

-2.88 

—  1.22 

+0.01 

—O.OI 

194.27 

-1.41 

20.84 

22 

1.89 

+0.41 

0.0 1 

0.00 

206.44 

1.42 

21.86 

23 

—0.72 

2.04 

O.OI 

0.00 

218.62 

M3 

21.78 

24 

.     +0.58 

3.55 

O.OI 

0.00 

230.81 

1.44 

20.56 

25 

1-95 

483 

O.OI 

0.00 

243.00 

1.44 

18.11 

26 

+329 

+5-79 

+0.01 

—O.OI 

255.20 

-1.46 

14.39 

27 

4.48 

6.37 

O.OI 

O.OI 

267.40 

M7 

9.55 

28 

5-41 

6.55 

O.OI 

O.OI 

279.59 

1.48 

3.95 

29 

5.98 

6.34 

O.OI 

O.OI 

291.78 

1.49 

358.14 

30 

6.14 

5-79 

0.01 

O.OI 

303.97 

1.50 

352.69 

I 

+5.89 

+4.96 

+0.01 

—O.OI 

316.16 

-1.51 

348.00 

2 

5.25 

3.90 

0.01 

O.OI 

328.34 

1.52 

344.25 

3 

4.28 

2.69 

O.OI 

O.OI 

340.51 

1.52 

341.46 

4 

3.06 

1.38 

O.OI 

O.OI 

352.68 

1.53 

339.54 

5 

1.69 

+0.02 

+0.01 

O.OI 

4.84 

1.54 

338.42 

6 

'  +0.27 

-1.33 

0.00 

—O.OI 

17.00 

-i.55 

338.06 

7 

—  I. II 

2.63 

0.00 

O.OI 

29-15 

1.56 

338.46 

8 

2.35 

382 

0.00 

O.OI 

41.30 

1.56 

339.66 

9 

3.39 

4.86 

0.00 

O.OI 

53.43 

1.56 

-341.73 

10 

4.16 

5.69 

0.00 

O.OI 

65.57 

1.56 

344.76 

II 

-4.64 

-6.26 

0.00 

—O.OI 

77.70 

-1.56 

348.79 

12 

4.82 

6.53 

0.00 

O.OI 

89.83 

1.56 

353.72 

13 

4.73 

6.45 

0.00 

O.OI 

101.95 

1-55 

359.24 

H 

4.41 

6.02 

0.00 

O.OI 

1 14.08 

1.55 

4.90 

15 

3.9X 

5.24 

0.00 

O.OI 

126.21 

1.54 

10.18 

16 

-3.28 

-4.15 

0.00 

—O.OI 

138.35 

-1.53 

14.65 

17 

2.57 

2.80 

0.00 

O.OI 

150.48 

1.52 

18.08 

18 

1.80 

-1.27 

0.00 

O.OI 

162.63 

1.50 

20.44 

19 

0.98 

+0.34 

0.00 

O.OI 

174.78 

1.50 

21.72 

20 

—0.12 

X.93 

0.00 

001 

186.94 

1.48 

21.93 

21 

+0.79 

+3.40 

0.00 

—0.01 

199.10 

-1.48 

21.06 

22 

1-73 

4.67 

0.00 

O.OI 

211.27 

1-47 

19.04 

23 

2.67 

5.65 

0.00 

O.OI 

223.45 

1.46 

15.82 

24 

3.56 

6.29 

0.00 

O.OI 

235.63 

1.46 

"45 

25 

4.32 

6.54 

0.00 

O.OI 

247.82 

1.46 

6.17 

26 

+4.88 

+6.41 

0.00 

—0.01 

260.01 

-M5 

0.43 

27 

5.17 

5.92 

0.00 

0.01 

272.19 

1-45 

354.80 

28 

5.13 

5.13 

0.00 

O.OI 

284.38 

1.44 

349.76 

29 

4.75 

4.09 

0.00 

O.OI 

296.57 

1.44 

345.61 

30 

4.05 

2.88 

0.00 

O.OI 

308.75 

144 

34242 

31 

+3.05 

+  1-55 

0.00 

—0.01 

320.93 

-1.43 

340.15 

32 

-fi.83 

-fo.18 

0.00 

—0.01 

333.10 

.     -lA^ 
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616     ILLUMINATED  DISK  OF  MERCURY,  1913, 


FOR  WASHINGTON  MEAN  NOON. 


Date. 

k 

• 

% 

6 

L 

Stellar 
Mag. 

Date. 

k 

• 

% 

6 

L 

SteUar 
Mag. 

0 

0 

0 

0 

Jan. 

I 

0.728 

63 

188 

39-4 

-0.2 

July   5 

0.450 

96 

15 

329 

40.6 

6 

0.803 

53 

184 

33-7 

0.2 

10 

0.367 

105 

18 

307 

0.8 

II 

0.857 

44 

179 

29.7 

0.2 

15 

0.281 

116 

22 

277 

M 

i6 

0.896 

38 

174 

27.2 

0.3 

20 

0.192 

128 

26 

22.7 

14 

21 

0.927 

31 

168 

26.0 

03 

25 

0.106 

142 

32 

14.9 

19 

26 

0.952 

25 

162 

259 

-05 

30 

0.037 

158 

47 

6.0 

+2.5 

31 

0.971 

19 

154 

26.9 

0.6 

Aug.   4 

O.OII 

168 

no 

19 

2.9 

Feb. 

5 

0.987 

13 

143 

29.2 

0.8 

9 

0.047 

155 

169 

8.3 

23 

lO 

0.999 

6 

III 

33-2 

I.I 

14 

0.152 

134 

183 

24.4 

14 

15 

0.998 

7 

20 

39-5 

1.2 

19 

0.316 

112 

190 

444 

4o6 

20 

0.974 

19 

351 

48.5 

-1.2 

24 

0.517 

88 

196 

61.4 

-0.2 

25 

0.914 

34 

341 

59-6 

1.2 

29 

0.717 

64 

202 

693 

0.8 

Mar. 

2 

0.792 

54 

336 

69.2 

1.0 

Sept.   3 

0.872 

42 

208 

657 

I.I 

7 

0.609 

77 

333 

69.9 

--0-5 

8 

0959 

23 

216 

55-6 

1-3 

12 

0.390 

103 

330 

56.1 

+0.2 

13 

0.994 

9 

236 

45-3 

14 

17 

0.194 

128 

326 

33-2 

+1.0 

18 

0.997 

6 

345 

37  I 

-1.2 

22 

0.059 

152 

316 

xi-3 

2.0 

23 

0.985 

14 

14 

319 

09 

27 

0.005 

172 

262 

I.O 

30 

28 

0.965 

22 

20 

28.5 

0.6 

Apr. 

I 

0.031 

160 

171 

5.6 

2-5 

Oct.    3 

0.940 

28 

22 

26.7 

04 

6 

0.109 

141 

159 

16.3 

1.8 

8 

0.91 1 

35 

23 

26.0 

03 

II 

0.206 

126 

155 

25.0 

+1.3 

13 

0.877 

41 

23 

26.6 

-0.2 

i6 

0.301 

113 

153 

29.6 

1.0 

18 

0.836 

48 

22 

28.2 

01 

21 

0.388 

103 

152 

31.7 

0.8 

23 

0.784 

55 

21 

31  I 

-0.1 

26 

0.470 

93 

151 

32.9 

0.6 

28 

0.714 

65 

20 

354 

0.0 

May 

I 

0-547 

85 

151 

34- 1 

0.4 

Nov.   2 

0.620 

76 

18 

40.9 

0.0 

6 

0.622 

76 

152 

36.1 

+0.2 

7 

0.488 

91 

16 

45-8 

40.2 

II 

0.702 

66 

153 

395 

-0.1 

12 

0.312 

112 

15 

43-7 

06 

I6 

0.788 

55 

155 

44.8 

0.4 

17 

0.115 

140 

15 

235 

14 

21 

0.876 

41 

158 

52.2 

0.9 

22 

O.OOI 

176 

349 

04 

30 

26 

0-955 

25 

163 

60.7 

1.4 

27 

0.086 

146 

205 

19.6 

1.6 

31 

0.998 

5 

186 

66.8 

-1.9 

Dec.    2 

0.303 

"3 

203 

49.2 

404 

June 

5 

0.981 

16 

340 

66.3 

1.6 

7 

0.516 

88 

201 

551 

-01 

lO 

0.910 

35 

350 

59-6 

1.2 

12 

0.672 

70 

198 

485 

0-3 

15 

0.813 

51 

357 

511 

0.7 

17 

0.778 

56 

194 

40.4 

03 

20 

0713 

65 

3 

44.0 

-0.2 

22 

0.850 

46 

190 

341 

03 

25 

0.620 

76 

7 

38.9 

+0.1 

27 

0.898 

37 

185 

29.6 

-04 

30 

0-535 

86 

II 

35-5 

+0.4 

32 

0.932 

30 

180 

26.9 

-04 

NOTATION. 

ib=the  ratio  of  the  area  of  the  illuminated  portion  of  the  apparent  disk  to  the  area  of  the 

entire  apparent  disk  regarded  as  circular, 
t's^the  angle  between  the  Sun  and  Earth,  as  seen  from  the  planet. 
(?=the  angle  which  the  line  joining  the  cusps,  or  extremities  of  the  illuminated  portion,  makes 

with  the  meridian. 
L:=the  brilliancy  of  the  disk.    The  unit  of  L  is  the  amount  of  light  received  by  an  eye  fro^ 

a  circular  disk  with  the  same  albedo  as  the  planet,  subtending  an  angular  radius  of 

one  second  of  arc,  situated  at  distance  unity  from  the  Sun,  and  Ulttmiiiated  by  tbe 

latter  as  the  mean  disk  of  the  planet  is  illuminated. 
The  magnitudes  of  the  planet  have  been  computed  from  formulae  given  in  the  Potsdam 

Observations,  vol.  8,  page  366. 
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FOR  WASHINGTON  MEAN  NOON. 


Date. 

k 

• 

e 

L 

Stellar 
Mag. 

Date. 

k 

• 

6 

L 

Stellar 
Mag. 

0 

0 

0 

0 

Jan. 

I 

0.692 

67.5 

342.5 

96.7 

-3-7 

July    5 

0.506 

893 

163.9 

135.0 

-3-9 

6 

0.674 

69.7 

341.0 

101.3 

3.7 

10 

0.533 

86.3 

165.7 

127.6 

3.9 

II 

0.655 

71.9 

3397 

106.3 

3.8 

15 

0.558 

83.4 

167.6 

120.7 

3.8 

i6 

0.636 

74.2 

338.6 

III. 7 

3.8 

20 

0.582 

80.7 

169.8 

114.4 

3.8 

21 

0.616 

76.6 

337.7 

117.5 

3.8 

25 

0.605 

78.0 

172. 1 

108.7 

3.8 

26 

0.595 

79.1 

337.0 

123.9 

-3.9 

30 

0.626 

75-4 

1745 

103.5 

-3.7 

31 

0.573 

81.7 

336.4 

1309 

3-9 

Aug.     4 

0.647 

72.9 

177.0 

98.8 

3.7 

Feb. 

5 

0.549 

84.4 

336.0 

138.4 

4.0 

9 

0.667 

70.5 

179.6 

94.5 

3.7 

lO 

0.524 

87.3 

335.7 

146.4 

4.0 

14 

0.686 

68.1 

182.2 

90.6 

3.6 

15 

0.497 

90.4 

335-5 

154.9 

4.1 

19 

0.705 

65.8 

184.9 

87.0 

36 

20 

0.468 

93.6 

335-4 

163.9 

-4.1 

24 

0.723 

63.5 

187.5 

83.8 

-3.6 

25 

0.438 

97  I 

335.3 

173.3 

4.2 

29 

0.740 

61.3 

190. 1 

80.8 

3.5 

Mar. 

2 

0.406 

100.9 

335-2 

182.4 

4-2 

Sept.    3 

0.757 

59.1 

192.6 

78.1 

3.5 

7 

0.371 

105.0 

335-1 

190.8 

4-2 

8 

0.773 

56.9 

194.9 

75. « 

3.5 

12 

0.334 

109.4 

334.9 

198.2 

4.3 

13 

0.789 

54.8 

197.1 

73.2 

3.5 

17 

0.294 

1 14.4 

334.5 

202.3 

-4.3 

18 

0.804 

52.7 

199.1 

71. 1 

-3.5 

22 

0.251 

"9  9 

333.7 

201.3 

4.3 

23 

0.818 

50.6 

200.9 

69.2 

3.4 

27 

0.205 

126.1 

332.5 

192.9 

4.3 

28 

0.832 

48.5 

202.5 

67.3 

3.4 

Apr. 

I 

0.158 

133.2 

330.5 

173.5 

4.2 

Oct.      3 

0.845 

46.4 

203.8 

65.5 

3.4 

6 

O.I  II 

141.0 

327.5 

141.3 

41 

8 

0.857 

44-4 

204.9 

64.0 

3.4 

II 

0.068 

149.7 

322.6 

97.9 

-3.8 

13 

0.869 

42.4 

205.7 

62.6 

-3.4 

i6 

0.032 

159.3 

313.7 

51.5 

3.6 

18 

0.881 

40.4 

206.2 

61.2 

3.4 

21 

O.OII 

167.9 

296.9 

18.9 

32 

23 

0.892 

38.4 

206.5 

59.9 

3.4 

26 

0.005 

171.6 

223.6 

91 

30 

28 

0.902 

36.5 

206.5 

58.7 

3.4 

May 

I 

0.019 

164.2 

181.4 

30.9 

3.4 

Nov.     2 

0.912 

346 

206.2 

57.6 

34 

6 

0.048 

154.7 

168.6 

71.5 

-3.6 

7 

0.921 

32.7 

205.7 

56.5 

-3.4 

II 

0.088 

145.6 

163.1 

1.14.9 

3.9 

12 

0.929 

30.8 

204.8 

55-5 

3.4 

i6 

0.133 

137.3 

160.2 

iSo.o 

4.1 

17 

0.937 

29.0 

203.6 

54.6 

3.4 

21 

0.179 

129.9 

158.6 

172.3 

4-2 

22 

0.945 

27.2 

202.1 

53.7 

3.4 

26 

0.225 

123.4 

157.9 

183.5 

4-2 

27 

0.952 

25.4 

200.3 

52.9 

3.4 

31 

0.269 

117-5 

157.6 

1 86. 1 

-42 

Dec.      2 

0.958 

23.6 

198.2 

52.1 

-3.4 

June 

5 

0.310 

112. 3 

157.7 

1 83. 1 

4.2 

7 

0.964 

21  8 

195.8 

51.4 

3.4 

lO 

0.349 

107.6 

158.1 

177.1 

4.2 

12 

0.970 

20.1 

193.1 

50.8 

3.4 

15 

0.384 

103.4 

158.8 

168.9 

41 

17 

0.975 

18.4 

190. 1 

50.2 

3.4 

20 

0.418 

995 

159.8 

160.3 

4.1 

22 

0.979 

16.7 

186.8 

49.6 

34 

25 

0.449 

95.9 

160.9 

151.5 

-4.0 

27 

0.983 

150 

183.3 

49.1 

-3.4 

30 

0.478 

925 

162.3 

143.0 

r4.o 

32 

0.986 

13.4 

179-6 

48.7 

-3.4 

NOTATION. 

ik=the  ratio  of  the  area  of  the  illuminated  portion  of  the  apparent  disk  to  the  area  of  the 

entire  apparent  disk  regarded  as  circular, 
f =the  angle  between  the  Sun  and  Earth,  as  seen  from  the  planet. 
6  s the  angle  which  the  line  joining  the  cusps,  or  extremities  of  the  illuminated  portion,  makes 

with  the  meridian. 
L«the  brilliancy  of  the  disk.     The  unit  of  L  is  the  amount  of  light  received  by  an  eye  from 

a  circular  disk  with  the  same  albedo  as  the  planet,  subtending  an  angular  radius  of  one 

second  of  arc,  situated  at  distance  unity  from  the  Sun,  and  illuminated  by  the  latter 

as  the  mean  disk  of  the  planet  is  illuminated. 
The  magnitudes  of  the  planet  have  been  computed  from  formulae  given  in  the  Potsdam 

Observations,  vol.  8,  page  366. 
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k 

Diame- 
ter. 

• 

1 

^ 

Q 

Central 
Meridian. 

Transit  of  Zero  Meridian. 

oon. 

Of  Date. 

Of  Intermedi- 
ate Date. 

// 

0 

// 

0 

0 

h   m 

h   m 

I 

0.892 

6.23 

38.44 

0.68 

251.18 

194.69 

II  19.8 

12  O.I 

3 

0.891 

6.26 

38.63 

0.69 

251.57 

175.08 

12  40.4 

13  20.7 

5 

0.890 

6.29 

38.82 

0.70 

251.97 

155.48 

14  I.O 

14  41.2 

7 

0.889 

6.33 

39.00 

0.71 

252.38 

135.88 

15  21.5 

16  1.8 

9 

0.888 

6.36 

39.18 

0.72 

252.80 

1 16.30 

16  42.0 

17  22.2 

II 

0.887 

6.40 

39.36 

0.73 

253.23 

96.73 

18   2.5 

18  42.7 

13 

0.886 

6.44 

39-53 

0.74 

253.68 

77.18 

19  22.8 

20  3.0 

15 

0.885 

6.48 

39.70 

0.75 

254.13 

57.63 

20  43.2 

21  23.4 

17 

0.884 

6.52 

3987 

0.76 

254.59 

38.10 

22   3.5 

22  43.6 

19 

0.883 

6.56 

40.03 

0.77 

255.06 

18.58 

23  23.7 

21 

0.882 

6.60 

40.19 

0.78 

255.54 

359.07 

0   3.8 

0  43.9 

23 

0.881 

6.64 

40.35 

0.79 

256.02 

339.57 

I  24.0 

2  4.1 

25 

0.880 

6.69 

40.50 

0.80 

256.51 

320.07 

2  44.1 

3  24.2 

27 

0.879 

6.73 

40.65 

0.81 

257.01 

300.59 

4  4.2 

4  44.2 

29 

0.878 

6.78 

40.80 

0.82 

257.51 

281.12 

5  24.2 

6  4.2 

31 

0.878 

6.83 

40.94 

0.84 

258.01 

261.67 

6  44.2 

7  24.2 

2 

0.877 

6.87 

41.08 

0.85 

258.52 

242.22 

8  4.2 

8  44.1 

4 

0.876 

6.92 

41.21 

0.86 

259.03 

222.78 

9  24.1 

10  4.0 

6 

0.875 

6.97 

41.34 

0.87 

259.55 

203.36 

10  43.9 

II  23.8 

8 

0.875 

7.02 

41.46 

0.88 

260.07 

183.95 

12  3.7 

12  43.6 

lO 

0.874 

7.08 

41.58 

0.89 

260.60 

164.54 

13  23.5 

14  3.4 

12 

0.873 

7.13 

41.69 

0.90 

261.13 

145.14 

14  43.2 

15  23.1 

14 

0.873 

7.19 

41.80 

0.91 

261.66 

125.76 

16  2.9 

16  42.7 

i6 

0.872 

7.24 

41.90 

0.93 

262.19 

106.38 

17  22.5 

18  2.3 

i8 

0.872 

730 

42.00 

0.94 

262.73 

87.02 

18  42.1 

19  21.9 

20 

0.871 

7-36 

42.09 

0.95 

263.26 

67.66 

20  1.6 

20  41.4 

22 

0.871 

7.42 

42.18 

0.96 

263.80 

48.31 

21  21. 1 

22  0.9 

24 

0.870 

7.48 

42.26 

0.97 

264.33 

28.98 

22  40.6 

23  20.3 

26 

0.870 

7.55 

42.33 

0.98 

264.86 

9.66 

0  0.0 

28 

0.869 

7.61 

42.40 

0.99 

265.39 

350.35 

0  39.7 

I  19.4 

30 

0.869 

7.68 

42.46 

1. 01 

265.91 

331.04 

1  59-0 

2  38.7 

:.   I 

0.869 

7.75 

42.51 

1.02 

266.43 

311.74 

3  18.3 

3  58.0 

3 

0.868 

7.83 

42.56 

103 

266.95 

292.46 

4  37.6 

5  17.2 

5 

0.868 

7.90 

42.60 

1.04 

267.47 

273.19 

5  56.8 

636.4 

7 

0.868 

7.98 

42.63 

1.05 

267.99 

253.93 

7  15.9 

7  55.5 

9 

0.868 

8.05 

42.65 

1.06 

268.50 

234.68 

8  35.0 

9  14.6 

11 

0.868 

8.13 

42.66 

1.08 

269.00 

215.44 

9  54.1 

10  33.6 

13 

0.868 

8.22 

42.66 

1.09 

269.50 

196.21 

II  13-1 

II  52.6 

15 

0.868 

8.30 

42.65 

1. 10 

269.99 

176.99 

12  32.1 

13  11.6 

17 

0.868 

8.39 

42.64 

HI 

270.47 

157.79 

13  51.0 

14  30.4 

19 

0.868 

8.48 

42.61 

1. 12 

270.95 

138.60 

15  9.9 

15  49.3 

21 

0.868 

8.58 

42.57 

1. 13 

271.42 

119.42 

16  28.7 

17  8.0 

23 

0.869 

8.67 

42.52 

1. 14 

271.88 

100.25 

17  47.4 

18  26.8 

25 

0.869 

8.77 

42.46 

I-I5 

272.33 

81.09 

19  6.1 

19  45.4 

27 

0.869 

8.87 

42.38 

1. 16 

272.77 

61.95 

20  24.7 

21  4.0 

29 

0.870 

8.97 

42.29 

1. 17 

273.20 

42.83 

21  43.3 

22  22.6 

I 

0.871 

9.08 

42.18 

1. 18 

273.62 

23.72 

23  1.8 

1-5,  10^.^ 
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EPHEMERIS  FOR  PHYSICAL  OBSERVATIONS  OF  MARS. 

WASHINGTON  MEAN  TIME. 


Diame- 
ter. 

Central 
Meridian. 

Transit  of  Zero  Meridian. 

Noon. 

k 

• 

t 

^ 

Q 

Of  Date. 

Of  Intermedi- 
ate Date. 

// 

e 

// 

e 

e 

h   m 

h   m 

Oct.    1 

0.871 

9.08 

42.18 

1. 18 

273.62 

23.72 

23   1.8 

23  41.0 

3 

0.871 

9.19 

42.06 

1. 18 

274.03 

4.63 

0  20.2 

5 

0.872 

930 

41.93 

1. 19 

274.43 

345.55 

0  59.4 

I  38.5 

7 

0.873 

9.42 

41.78 

1.20 

274.82 

326.49 

2  17.7 

2  56.8 

9 

0.874 

9.54 

41.61 

1.20 

275.19 

307.45 

3  35.9 

4  15.0 

II 

0.875 

9.67 

41.42 

I.2I 

275.55 

288.43 

4  54.0 

5  33.1 

13 

0.876 

9.80 

41.21 

I.2I 

275.90 

269.42 

6  12.1 

6  51. 1 

15 

0.877 

9-93 

40.98 

1.22 

276.23 

250.44 

7  30.1 

8  9.0 

17 

0.879 

10.07 

40.73 

1.22 

276.55 

231.48 

8  48.0 

9  26.9 

19 

0.880 

10.21 

40.46 

1.22 

276.85 

212.54 

10  5.8 

10  44.6 

21 

0.882 

10.35 

40.16 

1.22 

277.13 

19362 

II  23.4 

12  2.2 

23 

0.884 

10.50 

39.84 

1.22 

277.40 

174.73 

12  41.0 

13  19.8 

25 

0.886 

10.66 

39.50 

1.22 

277.65 

155.86 

13  58.5 

14  37.2 

27 

0.888 

10.82 

39.13 

1. 21 

277.88 

137.02 

15  15.8 

15  54.4 

29 

0.890 

10.98 

38.72 

I.2t 

278.10 

II8.2I 

16  33.0 

17  11.6 

31 

0.892 

II. 15 

38.28 

1.20 

278.30 

9944 

17  50.1 

18  28.6 

KOV.    2 

0.895 

11.32 

3782 

1. 19 

278.47 

80.69 

19  7.1 

19  45.5 

4 

0.898 

11.50 

37.34 

1. 18 

278.62 

61.97 

20  23.9 

21  2.2 

6 

0.900 

11.68 

36.82 

I. id 

278.75 

43.29 

21  40.5 

22  18.8 

8 

0.903 

11.86 

36.25 

1. 15 

278.86 

24.64 

22  57.0 

23  35.2 

lO 

0.906 

12.05 

35.64 

1. 13 

278.94 

6.03 

0  13.4 

12 

0.910 

12.24 

34.99 

1. 10 

279.00 

347.46 

0  51.5 

I  29.5 

14 

0.913 

12.44 

34.31 

1.08 

279.03 

328.93 

2  7.6 

2  45.6 

i6 

0.917 

12.64 

33.59 

1.06 

279.02 

310.44 

3  23.5 

4  1.4 

i8 

0.920 

12.84 

32.83 

1.03 

278.98 

291.99 

4  39.2 

5  17.0 

20 

0.924 

13.05 

32.02 

0.99 

278.91 

273.59 

5  54.7 

6  324 

22 

0.928 

1326 

31.15 

0.96 

278.81 

255.23 

7  lO.O 

7  47.6 

24 

0.932 

nA7 

30.24 

0.92 

278.67 

236.92 

8  25.1 

9  2.6 

26 

0.936 

13.68 

29.28 

O.S7 

278.49 

218.66 

9  40.0 

10  17.4 

28 

0.940 

13.89 

28.27 

0.83 

278.26 

200.46 

10  54.7 

II  32.0 

30 

0.945 

14.10 

27.21 

0.78 

277.98 

182.30 

12  9.2 

12  46.3 

Dec.   2 

0.949 

14.31 

26.09 

0.73 

277.65 

164.20 

13  23.4 

14  0.4 

4 

0.953 

14.51 

24.92 

0.67 

277.27 

146.14 

14  37.4 

15  H.3 

6 

0.958 

14.71 

23.70 

0.62 

276.83 

128.14 

15  51.2 

16  28.0 

8 

0.962 

14.91 

22.42 

0.56 

276.30 

110.19 

17  4.7 

17  41.4 

10 

0.966 

I5IO 

21.10 

0.51 

27568 

92.29 

18  18.1 

18  54-7 

12 

0.971 

15-27 

19.73 

0.45 

274.97 

74.44 

19  31.2 

20  7.7 

14 

0.975 

1544 

18.31 

0.39 

274.14 

56.64 

20  44.1 

21  20.5 

16 

0.979 

15.60 

16.84 

0.33 

273.17 

38.88 

21  56.9 

22  33.2 

18 

0.982 

15.74 

15.33 

0.28 

272.01 

21.17 

23  9.4 

23  45.6 

20 

0.986 

15.87 

13.78 

0.23 

270.63 

3.50 

0  21.8 

22 

0.989 

15.98 

12.20 

0.18 

268.93 

345.87 

0  57-9 

I  34.0 

24 

0.991 

16.07 

X0.59 

0.14 

266.76 

328.28 

2  10. 1 

2  46.1 

26 

0.994 

16.14 

8.97 

O.IO 

263.90 

310.71 

3  22.1 

3  58.1 

28 

0.996 

16.19 

7.35 

0.07 

259.89 

293.16 

4  34.0 

5  9.9 

30 

0.998 

16.22 

5.75 

0.04 

253.82 

275.64 

5  45.8 

6  21.7 

32 

0.999 

16.23 

4.24 

0.02 

243.49 

258.13 

6  57.6 

7  33.5 
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SATELLITES  OF  MARS,  1913. 


APPARENT  ORBITS  OP  THE  SATELLITES  OP  MARS,  AT  DATE  OF  OPPOSITION, 
JANUARY  5,  1914,  AS  SEEN  IN  AN  INVERTING  TELESCOPE. 

South 


North 


Phoboc 

Deimos. 

Date. 

Position  Angle 
of  Apds. 

Distance  at 
Apsis. 

Date. 

Position  Angle 
of  Apsis. 

Distance  at 

d 
Nov.  22 

Dec  12 

32 

o 

256.7 
255.8 

251.9 

tr 

17.0 
19.6 
20.8 

d 

Nov.  22 

Dec.  12 

32 

0 

256.7 
255.8 

251.9 

42.7 
49.2 

52.2 

WASHINGTON  MEAN  TIME  OF  GREATEST  ELONGATION. 


Phobos. 

Deimos. 

d 

h 

d       h 

d 

h 

d 

h 

d 

h 

Nov.  II 

22.4  E. 

Nov.  28  16.2  W. 

Dec.  15 

10. 1  E. 

Nov.    8 

15.2  E. 

Dec    7 

i.o  W. 

13 

1.2    W. 

29  19.0  E. 

16 

12.8  W. 

ID 

12.6  W. 

8 

22.4  B. 

14 

4.0  E. 

30  21.8  W. 

17 

15  6  E. 

12 

10. 1  E. 

10 

19.8  W. 

15 

6.8  W. 

Dec.     2    0.6  E. 

18 

18.4  W. 

14 

7.5  w. 

12 

17.2  E. 

16 

9.6  E. 

3    3.4  W. 

19 

21. 1  E. 

16 

5.0  E. 

14 

14.7  w. 

17 

12.4  W. 

4    6.2  E. 

20 

23.9  w. 

18 

2.5  w. 

16 

12.0  E. 

18 

15.1  E- 

5    8.9  W. 

22 

2.7  E. 

20 

0.0  E. 

18 

9.5  w. 

19 

17.9  W. 

6  II. 7  E. 

23 

5.4  w. 

21 

21.4  W. 

20 

6.9  E. 

30 

20.7  E. 

7  14.5  W. 

24 

8.2  E. 

23 

18.9  E. 

22 

4.3  w. 

21 

23.5  w. 

8  17.3  E. 

25 

ii.o  W. 

25 

16.3  W. 

24 

1.7  E. 

23 

2.3  E. 

9  20.1  W. 

26 

13.8  E. 

27 

13.8  E. 

25 

23.1  w. 

24 

5.1  w. 

10  22.9  E. 

27 

16.6  W. 

29 

11.2  W. 

27 

20.4  E. 

25 

7.8  E. 

12     1.7  W. 

28 

19.4  E. 

Dec.     I 

8.7  E. 

29 

17.9  W. 

26 

10.6  W. 

13    4.5  E. 

29 

22.2  W. 

3 

6.1  W. 

31 

15.2  E. 

27 

134  E. 

14   7.3  w. 

31 

0.9  E. 

5 

3.5  E. 

33 

12.7  W. 

For  Phobos  every  seventh  eastern  and  western  elongation  is  given,  and  for 
Deimos  every  third;  the  intermediate  ones  may  be  found  by  adding  multiples  of 
the  period  of  the  satellite. 

Sidereal  period  of  Phobos,  7**  39"  I3*.85.  Sidereal  period  of  Deimos,  30^ 
IT"  54».86. 
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EPHEMERIS  FOR  PHYSICAL  OBSERVATIONS  OF  JUPITER. 

WASHINGTON  MEAN  TIME. 


Noon. 

Light- 
Time. 

Stellar 

Macni- 

tude. 

P 

i4^  +  i8oO 

^e 

A^  +  iSoO 

'^o 

m 

0 

« 

e 

0 

0 

Jan. 

25 

50.51 

-M 

356.78 

139.46 

—  2.09 

134.06 

—  2.21 

Feb. 

I 

49.98 

M 

356.  »o 

140.93 

2.05 

134.63 

2.18 

8 

49.38 

1.5 

35544 

142.35 

2.02 

135.20 

2.16 

15 

48.72 

1-5 

354.82 

143.72 

1.98 

135.78 

2.14 

22 

48.00 

1.5 

354.23 

145.02 

1.94 

136.35 

2.12 

Mar. 

I 

47.22 

-1.5 

353.68 

146.23 

-I.9I 

136.92 

—  2.10 

8 

46.39 

1.6 

353.17 

147.36 

1.87 

137.50 

2.08 

'5 

45.52 

1.6 

352.70 

148.40 

1.84 

138.07 

2.05 

22 

44.62 

1.7 

352.28 

149.34 

I.8I 

138.64 

2.03 

29 

43.70 

1.7 

351.92 

150.16 

1.78 

139.22 

2.00 

Apr. 

5 

42.77 

-1.8 

351.62 

150.85 

-1.75 

139.80 

-1.98 

12 

41.84 

1.8 

351.37 

I5MI 

1.72 

140.37 

1.96 

19 

40.91 

1.9 

351.19 

I5>.83 

1.70 

140.95 

1.94 

26 

40.00 

1.9 

35107 

152.10 

1.68 

141.53 

1.91 

May 

3 

39.13 

2.0 

351.01 

152.22 

1.66 

142.10 

1.89 

10 

38.31 

—2.0 

35102 

152.19 

-1.65 

142.68 

-1.86 

17 

37.54 

2.1 

351.10 

152.01 

1.64 

143.26 

1.84 

24 

36.84 

2.1 

351.25 

151.68 

1.64 

143.84 

1.81 

31 

36.22 

2.2 

351.46 

151.20 

1.63 

144.42 

1-79 

June 

7 

3570 

2.2 

351.72 

150.59 

1.63 

145.00 

1.76 

14 

35.28 

—2.2 

352.03 

149.88 

-1.63 

145.59 

-1.74 

21 

34.96 

2.2 

352.39 

149.08 

1.63 

146.17 

1.71 

28 

34.76 

2.2 

352.77 

148.22 

1.64 

146.75 

1.68 

July 

5 

34.69 

2.2 

353.17 

147.32 

1.64 

147.34 

1.66 

12 

34.73 

2.2 

353.57 

146.42 

1.64 

147.92 

1.63 

* 

19 

34.89 

—  2.2 

353.96 

145.56 

-1.64 

148.50 

-1.60 

26 

35.16 

2.2 

354.33 

144.76 

1.64 

149.09 

1.58 

Aug. 

2 

35.54 

2.2 

354.66 

144.04 

1.65 

149.67 

1.55 

9 

36.03 

2.2 

354.94 

143.43 

1.64 

150.26 

1.52 

16 

36.61 

2.1 

355.16 

142.95 

1.64 

150.84 

1.50 

23 

37.27 

—  2.1 

355.31 

142.61 

-1.64 

151.43 

-1.47 

30 

38.00 

2.1 

355.40 

142.42 

1.63 

152.02 

1.44 

Sept. 

6 

38.79 

2.0 

355.41 

142.39 

1.62 

152.61 

1. 41 

13 

39.62 

2.0 

355.35 

142.51 

1.61 

153.19 

1.39 

20 

40.49 

1.9 

355-22 

142.79 

1.59 

153.78 

1.36 

27 

41.37 

-1.9 

355.02 

143.22 

-1.58 

154.37 

-1.33 

Oct. 

4 

42.26 

1.8 

354.76 

143.79 

1.56 

154.96 

1.30 

II 

43- 15 

1.8 

354.44 

144.50 

1.53 

155.56 

1.27 

18 

44.02 

1.8 

354-06 

145.33 

1.51 

156.15 

1.24 

25 

44.88 

1.7 

353.63 

146.28 

1.48 

156.74 

1. 21 

Nov. 

I 

45.71 

-1.7 

353-16 

147.34 

-1.45 

157.33 

-1. 18 

8 

46.49 

1.6 

352.64 

148.49 

1.42 

157.92 

1.15 

15 

47.22 

1.6 

352.08 

149.73 

1.38 

158.52 

1.12 

22 

47.90 

1.6 

351.50 

15105 

1.34 

159.11 

1.09 

29 

48.53 

1.5 

350.89 

152.45 

1.30 

159.71 

1.06 

Dec. 

6 

49.08 

-1.5 

350.26 

153.90 

-1.26 

160.30 

-1.03 

13 

49-55 

-1.5 

349.62 

155.41 

—  1. 21 

160.90 

—  1. 00 
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EPHEMERIS  FOR   PHYSICAL   OBSERVATIONS  OF  JUPITER,   EQUA- 
TORIAL REGION. 


WASHINGTON  MEAN  TIME. 


Transit  of  Zero 
Meridian. 

Interval 

between 

Successive 

Transits. 

Transit  of  Zero 
Meridian. 

Interval 

between 

Successive 

Transits. 

Transit  of  Zero 
Meridian. 

laterval 

between 

Successive 

Transits. 

Jan. 
Feb. 

d     h      m 

26  19  35.96 

28  20  49.00 

30  22     2.02 

I   23   15.03 

4     0  28.03 

h       m 
9  50.61 

d     h      m 
May    13  10  33.29 

15   11  45.50 
17   12  57.69 
19  14     9.87 
21    15  22.04 

h       m 
9  50.44 

d     h      m 
Aug.    28     I     8.55 
30     2  21.23 
Sept.     I     3  33.94 

3     4  46.67 

5     5  59-43 

b       ra 
9  50.53 

6     I  41.01 

8     2  53.98 

10     4     6,93 

12     5   19.87 

14     6  32.79 

9  50.59 

23   16  34.19 

25   17  46.33 
27   18  58.45 

29  20  10.57 

31   21   22.67 

9  50.43 

7     7  12.22 

9     8  25.03 

II     9  37.86 

13  >o  50.72 

15   12     3.60 

9  50.56 

16     7  45.70 
18     8  58.59 
20  10  11.47 
22   II   24.34 
24  12  37.19 

9  50.58 

June     2  22  34.77 

4  23  46.85 

7    0  58.92 

9     2  10.99 

11     3  23.05 

9  50.42 

17  13   16.51 

19  H  29.43 
21   15  42.37 

23  16  55.34 

25   18     8.32 

9  50.58 

Mar. 

26  13  50.02 

28  15     2.84 

2   16  15.64 

4  J  7  28.43 
6  18  41.20 

9  50.56 

13     4  35.10 

15     5  47.15 
17     6  59.20 

19     8  11.24 

21     9  23.28 

9  50.41 

27  19  21.33 

29  20  34.34 

Oct.       I  21  47.38 

3  23    0.44 

6     0  13.51 

9  50.60 

8  19  53.95 
10  21     6.69 

12  22   19.41 

14  23  32.12 

17     0  44.81 

9  50.55 

23  10  35.32 
25  II  47.36 
27   12  59.41 
29  14  11.45 
July      I   15  23.50 

9  50.41 

8     I  26.60 
10     2  39.71 
12     3  52.84 

14     5     5.98 
16     6  19.13 

9  50.62 

>9      I   57.49 
21     3   10.15 
23     4  22.79 

25     5  35.41 
27     6  48.01 

9  50.53 

3  16  35.56 

5  17  47.63 

7  18  59.71 

9  20  11.80 

II  21  23.91 

9  50.41 

18     7  32.30 
20     8  45.48 
22     9  58.67 
24  II   11.88 
26  12  25.10 

9  50.64 

Apr. 

29     8     0.60 

31     9   13.17 
2   10  25.72 

4  11  38.26 

6  12  50.78 

9  50.52 

13  22  36.03 
15  23  48.17 
18     I     0.32 
20     2   12.50 
22     3  24.70 

9  50.43 

28  13  38.32 

30  14  51.56 

Nov.      I   16     4.81 

3  17  18.06 

5   18  31.32 

9  50.65 

8  14     3.28 
10  15   15.76 
12   16  28.23 
14  17  40.68 
16  18  53.12 

9  50.50 

24     4  36.91 
26     5  49.15 
28     7     1.42 
30     8  13.71 
Aug.      I     9  26.03 

9  50.45 

7  19  4458 
9  20  57.86 

II  22  II. 14 

13  23  24.43 

16    0  37.73 

9  50.65 

18  20     5.54 
20  21   17.94 
22  22  30.33 
24  23  42.69 
27     0  55.05 

9  50.48 

3  10  38.37 

5   "  50.74 

7  13     3.14 

9  14  15.56 

II   15  28.01 

9  50.47 

18     I  51.04 

20     3     4-35 
22     4  17.67 

24     5  31.00 
26     6  44.32 

9  50.66 

May 

29     2     7.38 
»     3  19.70 
3     4  32.00 

5     5  4429 
7     6  56.56 

9  50.46 

13  16  40.48 

15  n  52.99 
17  19   5.52 
19  20  18.07 
21  21  30.65 

9  50.50 

2^     7  57.66 

30    9  10.99 

Dec.      2   10  24.33 

4  11  37.66 

6  12  51.00 

9  50.67 

9     8     8.82 
II     9  21.06 

9  50.45 

23  22  43.26 
25  23  55.89 

9  50.52 

8  14    4.33 
10  15   17.67 

9  50.67 

1913- 
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JUPITER,  1913. 


EPHEMERIS  FOR   PHYSICAL  OBSERVATIONS   OF  JUPITER,  GREAT 

RED  SPOT. 


WASHINGTON  MEAN  TIME. 


Transit  of  Great  Red 
Spot. 

Interval 

between 

Successive 

Transits. 

Transit  of  Great  Red 
Spot. 

Interval 

between 

Successive 

Transits. 

Transit  of  Great  Red 
Spot. 

Interval 

between 

Successive 

Transits. 

d      h      m 

Jan.     25     5  35.26 

27     7    14.18 

29     8  53.08 

31    10  31.97 

Feb.      2  12  10.85 

h       m 
9  55.78 

d      h      m 
May     12   18  58.09 
14  20  36.17 
16  22   14.23 
18  23  52.28 
21      I   30.31 

h       m 
9  55.62 

d      h      m 
Aug.    28     7  57.95 

30     9  36.51 
Sept.     I   II   15.09 

3  12  5370 
5   14  32.34 

h        m 
9  55.71 

4  13  49.71 
6  15  28.56 

8  17     7.40 
10  18  46.23 

12  20  25.05 

9  55.77 

23     3     8.32 

25     4  46.31 
27     6  24.29 

29     8     2.26 

31     9  40.22 

9  55.60 

7  16  11.00 

9  17  49.68 

II   19  28.38 

13  21     7. II 

15  22  45.86 

9  55.73 

14  22     3.85 
16  23  42.63 
19     1  21.38 
21     3     0. 1 2 
23     4  38.83 

9  55.76 

June     2   II   18.17 

4  12  56.11 

6  14  34.04 

8   16  11.96 

10  17  49.88 

9  55.59 

18     0  24.63 
20     2     3.43 
22     3  42.25 
24     5  21.08 
26     6  59.93 

9  55.76 

25     6  17.53 

27     7  56.23 
Mar.      I     9  34.92 

3  II   1359 
5  12  52.24 

9  55.74 

12   19  27.80 

14  21     5.71 
16  22  43.61 
19     0  21.51 
21      I  59.40 

9  55-58 

28     8  38.81 

30  10  17.70 

Oct.       2  II  56.61 

4  13  35.55 
6  15  14.50 

9  55-78 

7  14  30.88 

9  16    9.49 
11   17  48.08 

13  19  26.66 
15  21     5-23 

9  55.72 

23     3  37.29 
25     5   15.19 
27     6  53.09 
29     8  30.99 
July      I   10     8.89 

9  55.58 

8  16  53.47 
10  18  32.45 
12  20  11.44 

14  21  50.45 
16  23  29.47 

9  55.80 

17  22  43.79 
20    0  22.33 
22     2     0.85 

24     3  39-35 
26     5   17-83 

9  55.71 

3  II  46.80 
5   13  24.72 
7  15     2.65 
9  16  40.60 
II   18  18.56 

9  55.58 

19     I     8.52 
21     2  47.58 
23     4  26.66 
25     6     5.74 
27     7  44.83 

9  55.81 

28     6  56.29 

30     8  34.73 

Apr.      I    10  13.15 

3  II  51-56 

5   13  29.95 

9  55.69 

13  19  56.53 
15  21  34.52 

17  23  12.53 
20    0  50.56 

22     2  28.61 

9  5560 

29     9  23.93 

31   II     3-04 
Nov.      2   12  42.16 

4  14  21.29 

6  1 6     0.43 

9  55.8^ 

7  15     8.33 

9  16  46.69 

II   18  25.03 

13  20    3.36 

15  21  41.67 

9  55.67 

24     4     6.69 
26     5  44.80 
28     7  22.93 
30     9     1 .08 
Aug.      I   10  39.25 

9  55.62 

8  17  39.58 
10  19  18.74 
12  20  57.91 
14  22  37.07 
17     0  16.24 

9  55.83 

17  23  19.96 
20    0  58.23 
22     2  36.48 
24     4  14.72 
26     5  52.94 

9  55.66 

3  12   17-44 
5   13  55-66 

7  15  33.91 
9  17  12.20 

II   18  50.51 

9  55.64 

19     I  55.42 
21     3  34.61 

23     5   13.81 
25     6  53.01 
27     8  32.22 

9  5584 

28     7  31.14 

30    9     9.32 

May      2  10  47.49 

4  12  25.64 

6  14     3.78 

9  55.64 

13  20  28.85 
15  22     7.22 
17  23  45.61 
20     I   24.02 
22     3     2.47 

9  55-67 

29  10  11.42 

Dec.      I   II  50.63 

3  13  29.85 

5   15     9.06 

7  16  48.28 

9  55.84 

8  15  41.90 
10  17  20.00 

9  55.62 

24     4  40.94 
26     6  19.43 

9  55.70 

9  18  27.50 
II  20     6.71 

9  55.84 
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APPARENT  ORBITS  OF  THE  SATELUTES  OF  JUPITER  AT  DATE  OF  OPPOSI^ 
TION,  JULY  4,  1913,  AS  SEEN  IN  AN  INVERTING  TELESCOPE, 

(The  vertical  scale  is  three  times  the  horizontal  one.) 

In  the  above  diagram  the  central  vertical  ellipse  represents  the  disk  of  Jupiter, 
elongated  three  times  in  the  vertical  direction,  and  the  inner  ellipse  represents 
the  orbit  of  Satellite  V.  The  object  of  the  figure  is  to  facilitate  the  identification 
of  satellites  in  cases  where  the  diagrams  of  configurations  do  not  suffice.  For 
example,  if  two  satellites  are  seen  together,  a  reference  to  the  above  figure  will 
show  which  is  the  inner  and  which  the  outer  one  of  the  pair. 

The  ephemeris  of  the  four  outer  satellites  of  Jupiter  is  given  on  pages  632- 
655,  each  month  occupying  two  pages,  which  contain,  respectively,  the  times  of 
the  phenomena  and  the  diagrams  of  the  configurations.  The  latter  are  given  for 
each  day,  Jupiter  being  represented  by  a  light  disk,  Oi  in  the  center  of  the  page, 
and  the  relative  positions  of  the  satellites  at  the  Washington  time  stated  above 
the  diagrams  being  indicated  by  dots.  The  designation  of  each  satellite  is  shown 
by  a  numeral  placed  to  the  right  or  left  of  the  dot,  according  as  the  motion  of  the 
satellite  at  the  instant  in  question  is  toward  the  east  or  toward  the  west,  the  motion 
being  always  toward  the  numeral.  In  constructing  the  diagrams  the  latitudes  of 
the  satellites  are  always  considered  zero,  except  where  two  or  more  of  them  chance 
to  be  at  nearly  the  same  distance  from  the  planet,  when  they  are  placed  one  above 
the  other,  according  to  their  apparent  latitudes.  If,  at  the  epoch  of  any  config- 
uration, one  or  more  satellites  are  projected  on  the  disk  of  the  planet,  that  phe- 
nomenon is  indicated  by  a  light  disk  Oi  at  the  left-hand  side  of  the  page;  and  if 
any  satellites  are  invisible  on  account  of  being  occulted  behind  the  disk  of  the 
planet,  or  eclipsed  by  its  shadow,  that  circumstance  is  indicated  by  a  dark  disk,  #, 
at  the  right-hand  side  of  the  page.  In  both  cases  the  annexed  numerals  serve  to 
point  out  which  satellites  are  thus  rendered  invisible. 

The  differential  coordinates  of  the  sixth  and  seventh  satellites  will  be  found 
on  pages  630  and  631. 

MEAN  SYNODIC  PERIODS  OF  THE  SATELLITES. 


d     h    m       9 

d 

d     h     m       s 

d 

I. 

I   18  28  35-945 

=      1.76986048 

V. 

0  n  57  27.635 

=      0.498  236  52 

II. 

3   13   17  53-735 

=     355409416 

VI. 

=  266.00 

III. 

7     3  59  35-854 

=     7.166  387  20 

VII. 

=  276.67 

IV. 

16  18     5     6.928 

=   16.75355241 
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SATELLITE  V. 

WASHINGTON  MEAN  TIME  OF  EVERY  TWENTIETH  GREATEST  ELONGATION. 


d 

b 

d 

h 

d 

h 

d 

h 

Apr. 

20 

12.4 

E. 

July 

19 

16.2 

E. 

Apr. 

20 

6.4 

W. 

July 

19 

10.2 

W. 

30 

"•5 

E. 

29 

15.3 

E. 

30 

17.5 

W. 

29 

9.3 

W. 

May 

10 

10.6 

E. 

Aug. 

8 

14.4 

E. 

May 

10 

16.6 

w 

Aug. 

8 

8.4 

w. 

20 

9-7 

E. 

18 

13.5 

E. 

20 

15.7 

w. 

18 

7.5 

w. 

30 

8.8 

E. 

28 

12.6 

E. 

30 

14.8 

w. 

28 

6.6 

w. 

June 

9 

7-9 

E. 

Sept. 

7 

11.8 

E. 

June 

9 

13.9 

w. 

Sept. 

7 

17.7 

w. 

19 

7.0 

E. 

17 

10.9 

E. 

19 

12.9 

w. 

17 

16.9 

w. 

29 

6.1 

E. 

27 

10. 1 

E.  1 

29 

12.0 

w. 

27 

16. 1 

w. 

July 

9 

17.1 

E. 

Oct. 

7 

9.3 

E.  1 

July 

9 

II. I 

w. 

Oct. 

7 

15.2 

w. 

WASHINGTON  MEAN  TIME  OF  SUPERIOR  GEOCENTRIC  CONJUNCTION. 


SATELLITE   I. 


d 

h   m 

d 

h  m 

d 

b  m 

d 

h  m 

Jan.  18 

12  28.9 

Apr.  13 

12   1.3 

July  7 

9  27.1 

Sept.  30 

7  95 

20 

6  59- 1 

15 

6  29.5 

9 

3  53.1 

Oct.   2 

I  38.3 

22 

I  29.3 

17 

0  57.6 

10 

22  19.0 

3 

20  7.1 

23 

19  59-5 

18 

19  25.7 

12 

16  45.0 

5 

14  36.0 

25 

14  29.7 

20 

13  53-7 

H 

II  II.O 

7 

9  4-9 

27 

8  59-9 

22 

8  21.7 

16 

5  37.0 

9 

3  33  9 

29 

3  30.0 

24 

2  49-6 

18 

0  3.1 

10 

22  3.0 

^  .     ^ 

22  0.1 

25 

21  173 

19 

18  29.2 

12 

16  32.1 

Feb.  I 

16  30.2 

27 

15  450 

21 

12  55.3 

14 

II   1.2 

3 

II  0.3 

29 

10  12.7 

23 

7  21.5 

16 

5  304 

5 

5  30.4 

May  I 

4  40.3 

25 

I  47-7 

17 

23  59-7 

7 

0  0.3 

2 

23  7.8 

26 

20  13.9 

19 

18  29.0 

8 

18  30.3 

4 

17  35.3 

28 

14  40.2 

21 

12  58.4 

10 

13  0.2 

6 

12  2.7 

30 

9  6.5 

23 

7  27.8 

12 

7  30.1 

8 

6  30.0 

Aug.  I 

3  32.9 

25 

I  57.2 

14 

2  0.0 

10 

0  57.2 

2 

21  59-4 

26 

20  26.8 

15 

20  29.9 

II 

19  24.4 

4 

16  25.9 

28 

H  56.4 

17 

H  59.7 

13 

13  51.5 

6 

10  52.5 

30 

9  26.0 

19 

9  29.4 

15 

8  18.6 

8 

5  191 

Nov.  I 

3  55-6 

21 

3  59- 1 

17 

2  45-5 

9 

23  45.8 

2 

22  25.3 

22 

22  28.8 

18 

21  12.4 

II 

18  12.5 

4 

16  550 

24 

16  58.5 

20 

15   39.3 

13 

12  39-3 

6 

II  24.8 

26 

II  28.1 

22 

10  6.1 

15 

7  6.1 

8 

5  54-6 

28 

5  57-7 

24 

4  32.8 

17 

I  33.1 

10 

0  24.5 

Mar.  2 

0  27.3 

25 

22  59-5 

18 

20  0.1 

II 

18  544 

3 

18  56.8 

27 

17  26.1 

20 

14  27.2 

13 

13  24.3 

5 

13  26.2 

29 

II  52.6 

22 

8  54.3 

15 

7  54-3 

7 

7  55.6 

31 

6  19. 1 

24 

3  21.5 

17 

2  24.3 

9 

2  25.0 

June  2 

0  45-5 

25 

21  48.8 

18 

20  54.3 

10 

20  54-3 

3 

19  11.9 

27 

16  l6«2 

20 

15  244 

12 

15  23.6 

5 

13  38.3 

29 

10  43.6 

22 

9  54-4 

14 

9  52.8 

7 

8  4.6 

31 

5  III 

24 

4  24.5 

16 

4  22.0 

9 

2  30.9 

Sept.  I 

23  38.7 

25 

22  54.6 

17 

22  51. 1 

10 

20  57.1 

3 

18  6.3 

27 

17  24,8 

19 

17  20.2 

12 

15  23.3 

5 

12  340 

29 

"  550 

21 

II  49.2 

14 

9  49.4 

7 

7  1.8 

Dec.  I 

6  25.2 

23 

6  18.2 

16 

4  15-5 

9 

I  29.7 

3 

0  554 

25 

0  47.1 

17 

22   41.6 

10 

19  57.6 

4 

19  25.6 

26 

19  159 

19 

17  7.6 

12 

14  25.6 

6 

13  55  9 

28 

13  44-7 

21 

"  33.6 

14 

8  53.7 

8 

8  26.2 

3° 

8  13.4 

23 

5  59.6 

16 

3  21.9 

10 

2  56.5 

Apr   1 

2  42.1 

25 

0  25.6 

17 

21  50.1 

II 

21  26.8 

2 

21  10.7 

26 

18  515 

19 

16  18.4 

13 

15  57-2 

4 

15  39.3 

28 

13  17.5 

21 

10  46.7 

15 

10  27.6 

6 

10  7.8 

30 

7  43.5 

23 

5  15.1 

17 

4  58.0 

8 

4  36.3 

July  2 

2  9.4 

24 

23  43.6 

18 

23  284 

9 

23  4.7 

3 

20  35-3 

26 

18  12. 1 

II 

»7  33.0 

5 

15  1.2 

28 

12  40.8 
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WASHINGTON  MEAN  TIME  OF  SUPERIOR  GEOCENTRIC  CONJUNCTION. 


SATELLITE   II 


d 

h   m 

d 

h   m 

d 

h   m 

d 

h  m 

Jan. 

19 

5  32.2 

Apr.  14 

13  43.0 

July  8 

17  517 

Oct.   I 

22  50.4 

22 

»8  55.9 

18 

2  58.5 

12 

6  58.7 

5 

12   9.3 

26 

8  19.4 

21 

16  13.6 

15 

20  6.5 

9 

I  29.8 

29 

21  42.8 

25 

5  28.1 

19 

9  14.0 

12 

14  49.8 

Feb. 

2 

II  5.9 

28 

18  42.1 

22 

22  22.4 

16 

4  11.3 

6 

0  28.7 

May  2 

7  55-6 

26 

II  30.5 

19 

17  32.1 

9 

13  51.4 

5 

21  8.6 

30 

0  39.6 

23 

6  54.4 

13 

3  13.8 

9 

10  21. 1 

Aug.  2 

13  48.4 

26 

20  16.0 

16 

16  35-9 

12 

23  33.0 

6 

2  58.4 

30 

9  39.2 

20 

5  57.7 

16 

12  44.4 

9 

16  8.1 

Nov.  2 

23  1.6 

23 

19  193 

20 

I  55.3 

13 

5  191 

6 

12  25.4 

27 

8  40.6 

23 

15  5.8 

16 

18  29.8 

10 

X  48.5 

Mar. 

2 

22  1.5 

27 

4  158 

20 

7  42.0 

13 

15  13.0 

6 

II  22.0 

30 

17  25.4 

23 

20  53.9 

17 

4  36.7 

10 

0  42.3 

June  3 

634.6 

27 

10  7-3 

20 

18  1.7 

13 

14  2.2 

6 

19  43-3 

30 

23  20.4 

24 

7  25.8 

17 

3  21.8 

10 

8  51.8 

Sept.  3 

12  351 

27 

20  51.3 

20 

16  40.9 

13 

21  59-7 

7 

I  49-5 

Dec.  I 

10  15.9 

24 

5  59.7 

17 

II  7.6 

10 

15  5-4 

4 

23  417 

27 

19  18.1 

21 

0  15.0 

14 

4  20.9 

8 

13  6.6 

31 

8  36.0 

24 

13  22.5 

17 

17  38.1 

12 

2  32.7 

Apr. 

3 

21  53.5 

28 

2  29.6 

21 

6  54.8 

15 

15  57  9 

7 

II  10.4 

July   I 

15  37-1 

24 

20  13.1 

19 

5  24.x 

II 

0  27.0 

5 

4  44.1 

28 

9  30.9 

; 

SATELLITE   III 


d 

h   m 

d 

h   m 

d 

Jan. 

18 

20  29.6 

Apr. 

14 

23  18.9 

July  9 

26 

0  55-8 

22 

3  II. I 

16 

Feb. 

2 

5  20.7 

29 

6  58.8 

23 

9 

9  44-5 

May 

6 

10  41.6 

31 

16 

14  6.2 

13 

14  20.0 

Aug.  7 

23 

18  26.3 

20 

17  54-6 

14 

Mar. 

2 

22  43.3 

27 

21  24.6 

21 

10 

2  57-5 

June 

4 

0  51. 1 

28 

17 

7  8.5 

11 

4  136 

Sept.  4 

24 

II  16.3 

18 

7  33.2 

12 

31 

15  21. 1 

25 

10  50.6 

19 

Apr. 

7 

19  21.7 

July 

2 

14  6.8 

26 

h   m 

d 

h  m 

17  23.4 

Oct. 

3 

12  35.x 

20  40.6 

10 

16  38.6 

23  59-8 

17 

20  46.5 

3  20.8 

25 

0  57.6 

6  44.7 

Nov. 

I 

5  12.3 

10  12.6 

8 

9  29  2 

13  44.7 

15 

13  48.7 

17  22.0 

22 

18  10.6 

21  3.5 

29 

22  34.5 

0  49.1 

Dec. 

7 

3  0.8 

4  40.7 

14 

7  28.3 

8  35.7 

SATELLITE   IV. 


d 

h   m 

d 

Jan.  26 

18  57.7 

Apr.  20 

Feb.  12 

15  14.0 

May  7 

Mar.  I 

II   4.6 

24 

18 

6  22.2 

June  9 

Apr.  4 

0  57.4 

26 

h       m 
18  43.1 
II    33.8 

3  27.4 
18   29.8 

8  56.6 


d  ! 
July    1 2 
29 
Aug.  15 

31 
Sept.  17 


h 

23 

13 

4 
20 

13 


m 
9.2 

35- 1 

38.4 
32.6 

25.2 


d 

Oct.      4 

21 

Nov.     6 

23 
Dec.   10 


h 

7 
I 

21 
17 


m 
14.8 

55.1 
18.3 

16.0 


13  38.8 
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DIFFERENTIAL  COORDINATES  OF  SATELLITE  VI. 


Washing- 

Washing- 

Washing- 

mtL                    m^ 

ton  Mean 
Noon. 

^VI-^Jup. 

<^vr-<^jup. 

ton  Mean 
Noon. 

^Vl-^Jap. 

<^vr-<^jnp. 

ton  Mean 
Noon. 

«Vl-«Jup. 

tfvi-OjBp. 

m 

s 

/ 

m 

s 

/ 

m 

s 

» 

Feb.   15 

—  2 

32 

+  11.3 

May      20 

+4 

20 

—  12. 1 

Aug.      22 

—  2 

37 

-21.6 

17 

2 

26 

12. 1 

22 

4 

20 

13.3 

24 

2 

45 

20.5 

19 

2 

20 

12.9 

24 

4 

20 

14.6 

26 

2 

52 

19.3 

21 

2 

14 

13-6 

26 

4 

20 

15.8 

28 

2 

59 

I8.I 

23 

2 

7 

14.3 

28 

4 

19 

I7.I 

30 

3 

6 

16.9 

25 

—  2 

0 

4-14.9 

30 

4-4 

18 

-18.3 

Sept.      I 

-3 

12 

-15.7 

27 

I 

52 

15.4 

June       I 

4 

16 

19.5 

3 

3 

18 

14.5 

Mar.     I 

I 

44 

15.8 

3 

4 

13 

20.6 

5 

3 

23 

13-3 

3 

I 

36 

16.2 

5 

4 

9 

21.7 

7 

3 

27 

12.1 

5 

I 

27 

16.5 

7 

4 

5 

22.8 

9 

3 

31 

10.9 

7 

—  I 

17 

4-16.8 

9 

4-4 

0 

-23.9 

II 

-3 

35 

-  9-7 

9 

I 

7 

17.0 

II 

3 

54 

25.0 

13 

3 

38 

8-5 

II 

0 

57 

17.1 

13 

3 

48 

26.0 

15 

3 

41 

7-4 

13 

0 

46 

17.1 

15 

3 

41 

27.0 

17 

3 

43 

6.2 

15 

0 

35 

17. 1 

17 

3 

34 

279 

19 

3 

44 

50 

17 

—0 

24 

4-170 

19 

4-3 

26 

-28.8 

21 

-3 

45 

-3.8 

19 

—  0 

12 

16.9 

21 

3 

18 

29.6 

23 

3 

45 

2.6 

21 

0 

0 

16.7 

23 

3 

9 

30.4 

25 

3 

45 

1-4 

23 

+0 

12 

16.5 

25 

2 

59 

31.1 

27 

3 

45 

-  0.3 

■           0 

25 

0 

24 

16.2 

27 

2 

49 

31.8 

29 

3 

44 

-}-  0.8 

27 

4-0 

37 

4-15.8 

29 

+2 

38 

-32.4 

Oct.        I 

-3 

42 

4  1.9 

29 

0 

49 

15.3 

July       I 

2 

27 

32.9 

3 

3 

40 

30 

31 

I 

I 

14.8 

3 

2 

16 

33.4 

5 

3 

37 

4.0 

Apr.     2 

I 

13 

14.2 

5 

2 

4 

33.8 

7 

3 

34 

5-1 
6.1 

4 

1 

25 

13.6 

7 

I 

52 

34.1 

9 

3 

31 

6 

+  1 

37 

4-12.9 

9 

+  1 

40 

-34-3 

II 

-3 

27 

4  7-1 
8.0 

8.9 

8 

I 

49 

12. 1 

II 

I 

28 

34.4 

13 

3 

23 

10 

2 

0 

II. 2 

13 

I 

15 

34-5 

15 

3 

18 

12 

2 

II 

10.3 

15 

I 

2 

34.5 

17 

3 

13 

9-7 

14 

2 

22 

9.4 

17 

0 

49 

34.5 

19 

3 

7 

10.5 

16 

+  2 

32 

4-  8.4 

19 

4-0 

36 

-34.4 

21 

-3 

I 

4n.3 

18 

2 

42 

7.3 

21 

0 

23 

34.1 

23 

2 

54 

12.0 

20 

2 

52 

6.2 

23 

4-0 

10 

33-8 

25 

2 

47 

12.7 

22 

3 

I 

5-1 

25 

—0 

3 

33.4 
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DIFFERENTIAL  COORDINATES  OF  SATELLITE  VII. 
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SATELLITES  OF  JUPITER,  1913. 


WASHINGTON  MEAN  TIME. 


JANUARY. 


By  reason  of  the  proximity  of  Jupiter  to  the  Sun  the  phenomena 
of  the  satellites  are  not  given  prior  to  January  17. 


d  h  m   9 

d 

h  m   s 

d  h  m   g 

17  13  39 

I. 

Sh. 

In. 

22 

16  24  49 

II.  Ec. 

Dis. 

28  2  45 

I] 

[.  Sh. 

Eg. 

14  10 

I. 

Tr. 

In. 

20  igr 

II.  Oc. 

Re. 

4  9 

I] 

[.  Tr. 

Eg. 

15  55 

I. 

Sh. 

Eg. 

21  4 

I.  Sh. 

In. 

4  29 

] 

[.  Sh. 

In 

16  27 

I. 

Tr. 

E?. 

21  40 

I.  Tr. 

In. 

5  10 

] 

[.  Tr. 

In. 

18  10  51  0 

I. 

Ec. 

Dis. 

23  20 

I.  Sh. 

Eg. 

6  45 

1 

[.  Sh. 

Eg. 

13  37 

I. 

Oc. 

Re. 

23  57 

I.  Tr. 

E^. 

7  27 

] 

[.  Tr. 

E|;. 

16  58  38 

III. 

Ec. 

Dis. 

28 

18  16  30 

I.*  Ec. 

Dis. 

29  I  42  3 

] 

[.  Ec. 

Dis. 

21  58 

III. 

Oc. 

Re. 

21  8 

I.  Oc. 

Re. 

4  38 

] 

[.  Oc. 

Re. 

19  3  7  48 

II. 

Ec. 

Dis. 

24 

10  41 

II.  Sh. 

In. 

10  45 

III 

[.  Sh. 

In. 

655 

II. 

Oc. 

Re. 

"  57 

II.  Tr. 

In. 

13  33 

III 

[.  Tr. 

In. 

8  8 

I. 

Sh. 

In. 

13  26 

II.  Sh. 

Eg. 

13  36 

II] 

[.  Sh. 

Eg. 

8  40 

I. 

Tr. 

In. 

14  44 

II.  Tr. 

Eg. 

16  32 

II] 

[.  Tr. 

El 

10  24 

I. 

Sh. 

Eg. 

15  33 

I.  Sh. 

In. 

18  58  42 

I] 

.  Ec. 

Dis. 

10  57 

I. 

Tr. 

Hg. 

16  10 

I.  Tr. 

In. 

22  58 

] 

[.  Sh. 

In. 

20  5  19  27 

I. 

Ec. 

Dis. 

17  49 

I.  Sh. 

Eg. 

23  6 

I] 

[.  Oc. 

Re. 

8  7 

I. 

Oc. 

Re. 

18  27 

I.  Tr. 

E^. 

23  40 

] 

[.  Tr. 

In. 

21  23 

II. 

Sh. 

In. 

26 

12  45  3 

I.  Ec. 

Dis. 

30  I  14 

] 

[.  Sh. 

Eg. 

22  32 

II. 

Tr. 

In. 

15  38 

I.  Oc. 

Re. 

I  57 

] 

[.  Tr. 

E?. 

21  0  8 

II. 

Sh. 

Eg. 

20  56  37 

III.  Ec. 

Dis. 

20  10  31 

] 

[.  Ec. 

D^. 

I  19 

IT. 

Tr. 

Eg. 

26 

2  25 

III.  Oc. 

Re. 

23  8 

] 

[.  Oc. 

Re. 

2  36 

I. 

Sh. 

In. 

5  41  47 

II.  Ec. 

Dis. 

31  13  17 

I] 

[.  Sh. 

In. 

3  10 

I. 

Tr. 

In. 

9  43 

II.  Oc. 

Re. 

14  47 

I] 

:.  Tr. 

In. 

4  52 

I. 

Sh. 

Eg. 

10  I 

I.  Sh. 

In. 

16  2 

I] 

..  Sh. 

Eg. 

5  27 

I. 

Tr. 

E^. 

10  40 

I.  Tr. 

In. 

17  26 

1 

Sh. 

In. 

23  48  1 

I. 

Ec. 

Dis. 

12  17 

I.  Sh. 

Eg. 

17  33 

I] 

.  Tr. 

Eg. 

22  2  38 

I. 

Oc. 

Re. 

12  57 

I.  Tr. 

Eg. 

18  10 

1 

[.♦  Tr. 

In. 

6  46 

III. 

Sh. 

In. 

27 

7  13  30 

I.  He. 

Dis. 

19  42 

] 

[.  Sh. 

Eg. 

9  8 

III. 

Tr. 

In. 

10  8 

I.  Oc. 

Re. 

20  27 

1 

..  Tr. 

Eg. 

9  37 

in: 

Sh. 

Eg. 

23  59 

II.  Sh. 

In. 

^* 

12  5 

III. 

Tr. 

Eg. 

28 

I  23 

II.  Tr. 

In. 

NoTS. — In.  denotes  ingress;  Eff..  egress;  Dis..  disappearance;  Re.,  reappearance;  Ec.  edipbe. 

Oc.  denotes  occultation;  Tr.,  transit  of  the  satellite;  Sh..  transit  of  the  shadow;  *  Visible  at  Washington. 

lEph  T^l 


SATELLITES  OF  JUPITER,  1913. 

WASHINGTON  MEAN  TIME. 


633 


JANUARY. 


Phases  of  Ike  Eclipses  of  the  Satellites  for  an  Inverting  Telescope. 
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Note. — In.  denotes  ingress:  Eg. 
Oc.  denotes  occultation ; 


,  egress;  Dis..  disappearance;  Re.,  reappearance;  Bc.^ 

Tr..  transit  of  the  satellite ;  Sh..  transit  of  the  shadow;  *  Visible  at  WashingtoD. 
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Phases  of  the  Eclipses  of  the  Satellites  for  an  Inverting  Telescope. 


3  r\ 

III. 

* 
d 

.  r\ 

I. 

d     f \ 

r      f \ 

\J 

^j 

II. 

3     ^ 

IV. 

5* 

dr 

o 

^ 

^ 
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occultation;  Tr..  transit  of  the  satellite;  Sh.,  transit  of  the  shadow; 

lEnh  13I 


,  eclipse. 

*  Visible  at  Wasbtngtoo. 
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AUGUST. 


Phases  of  the  Eclipse  9  of  the  Satellites  for  an  Inverting  Telescope. 


I. 


II. 


* 
r 


III. 


* 
r 


r 


IV. 


d        r 


Configurations  at  /o"  o"*  for  an  Inverting  Telescope. 


West. 


East. 


lO 


Il|02' 


2' 


o 


•I 


•3 


•4 


4* 


•4 


3*    'I 


o 


3'*i     '2 


2 

I-         -2  0 

3' 

•4 

3 

0    3*   I- 

•2 

4* 

4  02- 

3"         -I        0 

4* 

5 

3" 

•2                0   I' 

4* 

6 

•3                    0       4."* 

'!• 

7 

4'       i*0            2- 

•3 

•3# 

8 

4' 

2-                     0        •! 

9 

4* 

r  -2     0 

3' 

12 


13 


I4IOI 


15 


16^ 
17 


18 


19 


•4 


3' 


•2 


o   I- 


•4 


•3 


•4 


•lO        *2 

2-  lZo_!-iIJL_ 

'ji  _  o  _  ^__: 

5       V  '2 

*:'       0  2- 


•3 


•4  3* 


•4 


•4 


3* 


2* 


o     1- 


4* 


20 
21 


•3 


22  ; 
23 


•2       1-        O 

4- 


4* 


2* 


4' 


3* 


24 

25 
26 


4* 


o     -I   I 


4* 


4" 


27 


4' 


3* 2- 

•3 


r  3-       Q    2^ 


•I      o 


28 


•4 


•3    O  I* 


2* 


lEph  13] 


•3' 


•2 


•I 


•2 


29 1 

•4 

2-         0 

•3 

'!• 

30 1 

•4 

'2             I'  0 

•3 

31 1 

•4      0 

•I    -2    3* 

SATELLITES  OF  JUPITER,  1913. 

WASHINGTON   MEAN   TIME. 
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WASHINGTON  MEAN  TIME. 


SEPTEMBER. 


Phases  of  the  Eclipses  of  the  Satellites  for  an  Inverting  Telescope, 


I. 


r 


III. 


d 


* 
r 


II. 


r 


IV. 


d        r 


3o| 


Configurations  at  g^  o"  for  an 

-  Inverting  Telescope. 

1 

West. 

BfMt. 

I 

I-      3-0 

•4 

3 

3-     2-                   O 

•I 

•4 

_3. 

•3 

•I     -2  O 

•4 

4 

•3           O 

,.             -2 

•4 

5 

•I2-0 

•3 

4" 

6  0»- 

•2                        O 

•3 

4* 

7l        - 

o 

•2 

3*        4 

• 

*!• 

8 

1-     o 

8- 

*• 

9l 

3-      2-         4-  O 

•I 

lol 

"3 

4*         r  '2    O 

"1 

4* 

•3             O 

X-           -2 

talOa" 

4* 

•1     o 

•3 

'3| 

4* 

•2               Qi- 

•3 

14  1 

• 

4 

o 

•2 

3* 

1% 

«5l 

•4 

I-   O  3 

2- 

16 1 

•4  3*  2-            O 

•I 

% 

•7l 

3* 

.?   ♦o 

181 

•3                 0 

•I           02' 

"4 

19 1 

•3# 

2o| 

2-                          O 

I* 

•3 

•4 

21 

•lO 

3" 

•4 

'2% 

22|Ox- 

o 

3*      2- 

4* 

23  1 

3-  2-         O 

•I 

4" 

24  1 

3' 

•21-            O 

4- 

25 

•3                     O 

4* -1-2 

26  1 

i     o 

2- 

•3# 

27  1 

4-      r           O 

I' 

•3 

28 

4' 

•1  O 

y 

'2% 

29  Oi' 

4- 

O 

3*  2- 

•4 


r  2-   o 


[Bph  13^ 
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OCTOBER. 


Phases  of  the  Eclipses  of  the  Satellites  for  an  Inverting  Telescope, 


I. 


r 


III. 


d 


r 


II. 


r 


IV. 


s 


r 


Configurations  at  7**  s^  f^  ^^  Inverting  Telescope, 


a 
Q 

I 

2 


West. 


East. 


•4 


'2 


I-      O 


•4         '3 


o 


•1 


A' 

5 


'4     '•      '3   O 

2-         q 

•I    '2    O 


2' 

r 


•3 
•4 


•4' 


•3 


o  I- 


•4 


7l02- 


3"iO 


•4 


8 


3* 


i-O 


•4 


9l 

•3 

10  1 



1 

1- 

II 

2* 

12 

•1 

O       *I*2 


4* 


o 
o 


2' 


4' 


•I  -3       4- 


O    4- 


•3 


13 


4* 


o    I- 


•2  3' 


i4lQ3' 
i5lOi- 


4* 


•I     02- 


4* 


I  *  * ' 


o 


16 


4* 


•3 


o 


*I#*2 


18 


•4 


•4 


19 


•4 


•3  jj o 

6 


2* 


2* 


•3 


20 
21 
22 

23 
24 


•4 


O  I*  '2        3' 


•I        Os^* 


Oi- 


•4 


•3 


o 


•4 


'l9*2 


•3 


I-  o 


2* 


•4 


25 


2-  O  •! 


4* 


*3 


26 


•21* 


o 


•3 


4* 


27  I 


o 


r  '2 


3* 


4' 


28 
29 


04-     I"" 


4* 


30 

3i|Oi- 


3* 


4* 


4* 


•3 


O 
lEph  13] 


2' 
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NOVEMBER. 


Phases  of  the  Eclipses  of  the  Satellites  for  an  Inverting  Telescope, 


1. 


r 


III. 


r 


11. 


r 


IV. 


♦ 
d 


Configurations  at  6^  jo"  for  an  Inverting  Telescope. 


r 


I 

4- 

2*0    "I 

•3« 

2 

4* 

•2       I-            O 

•3 

3l 

•4 

o       ?, 

3" 

4 

•4 

•I              O               3^ 

5 

•4 

2-3-            O        I' 

6 

3* 

•4l         O 

7l 

•3 

Or 

•2 

•4# 

8I02- 

•30 

•4 

•f 

9 

•2             I-       O 

•3 

"4 

lO 

O        •2-1 

3* 

•4 

"1 

I'       o 

I- 

4' 

12  1 

2-     3*      O           I* 

4' 

13  1 

3' 

•^.     o 

4' 

14  1 

•3 

O     I' 

15  04- 

•3*i02" 

i6 


i-O 


•3 


17 


o   -I 


•3 


22 


27 


28 


30 


18 

4* 

I* 

0 

2-  3* 

19 

4' 

2* 

3-0 

•I 

20 

•4 

3- 

•2'I 

0 

21 

*4 

•3 

0 

I*        -2 

•4 


•3        'I   O       2- 


23:01- 

2' 

•4     0 

•3 

24 1 

o-i 

•4 

•3 

•2# 

25 

I-   0 

2-     3* 

•4 

26 

2-     03* 

•I 

•4 

3*       "21 


o 


•3 


o 


4' 


2' 


2* 


O 

Oi-    "3 
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DECEMBER. 


d  h  m   8 

r— 

d  h  m   s 

d  h  m   a 

1  5  i6 

I* 

Oc. 

Dis. 

7  10  6 

I. 

Tr. 

In. 

13  22  20 

II. 

Tr. 

Eg. 

8  21  45 

I. 

Ec. 

Re. 

10  50 

I. 

Sh. 

In. 

23  36 

II. 

Sh 

Eg. 

8  50 

II. 

Oc. 

Dis. 

12  25 

I. 

Tr. 

Eg. 

1*  5  44 

III.* 

Oc. 

Dfi. 

13  21  0 

II. 

Ec. 

Re. 

13  9 

I. 

Sh. 

Eg. 

II  42  44 

III. 

Ec. 

Re. 

8  I  18 

IV. 

Tr. 

In. 

8  7  17 

I. 

Oc. 

Dis. 

12  8 

I. 

Tr. 

In. 

2  35 

I. 

Tr. 

In. 

10  16  34 

I. 

Ec. 

Re. 

12  45 

i. 

Sh. 

In. 

3  23 

I. 

Sh. 

In. 

II  40 

II. 

Oc. 

Dis. 

14  27 

I. 

Tr. 

Eg. 

4  54 

I. 

Tr. 

Eg. 

15  58  45 

II. 

Ec. 

Re. 

15  5 

I. 

Sh. 

Eg. 

5  3 

IV. 

Tr. 

Eg. 

»  4  36 

I. 

Tr. 

In. 

16  9  18 

I. 

Oc. 

Dis. 

5  43 

I.* 

Sh. 

Eg. 

5  19 

I.* 

Sh. 

In. 

12  II  21 

I. 

Ec. 

Re. 

8  56 

IV. 

Sh. 

In. 

6  55 

1. 

Tr. 

Eg. 

14  32 

II. 

Oc. 

Dis. 

13  I 

IV. 

Sh. 

E?. 

7  38 

I. 

Sh. 

E?. 

18  36  19 

II. 

Ec. 

Re. 

23  46 

I. 

Oc. 

Dis. 

10  I  47 

I. 

Oc. 

Dis. 

16  6  38 

I. 

Tr. 

In. 

8  2  50  27 

I. 

Ec. 

Re. 

4  45  15 

I. 

Ec. 

Re. 

7  14 

I. 

Sh. 

In. 

3  15 

II. 

Tr. 

In. 

6  3 

II.* 

Tr. 

In. 

8  57 

I. 

Tr. 

Eg. 

4  49 

II. 

Sh. 

In. 

7  25 

II. 

Sh. 

In. 

9  33 

I. 

Sh. 

Ef. 

6  7 

II.* 

Tr. 

Eg. 

8  56 

II. 

Tr. 

Eg. 

17  3  48 

I. 

Oc. 

Dk 

7  42 

II. 

Sh. 

Eg. 

10  18 

II. 

Sh. 

E?- 

6  40  I 

I. 

Ec. 

Re. 

10  58 

III. 

Tr. 

In. 

II  44 

IV. 

Oc. 

Dis. 

8  52 

II. 

Tr. 

In. 

14  8 

III. 

Sh. 

In. 

15  24 

III. 

Tr. 

In. 

10  0 

II. 

Sh. 

In. 

14  26 

III. 

Tr. 

Eg. 

15  34 

IV. 

Oc. 

Re. 

II  44 

II. 

Tr. 

Eg. 

17  41 

III. 

Sh. 

Eg. 

18  2  II 

IV. 

Ec. 

Dis. 

12  53 

II. 

Sh. 

Eg. 

21  5 

I. 

Tr. 

In. 

18  8 

III. 

Sh. 

In. 

19  52 

III. 

Tr. 

In. 

21  52 

I. 

Sh. 

In. 

18  53 

III. 

Tr. 

Eg. 

22  8 

III. 

Sh. 

In. 

23  24 

I. 

Tr. 

Eg. 

21  42 

III. 

Sh. 

Eg. 

23  22 

III. 

Tr. 

Eg. 

4  0  12 

I. 

Sh. 

Eg. 
Dis. 

22  2  51 

IV. 

Ec. 

Re. 

18  I  9 

I. 

Tr. 

In. 

18  16 

I. 

Oc. 

23  7 

I. 

Tr. 

In. 

1  42 

III. 

Sh. 

Eg. 

21  19  12 

I. 

Ec. 

Re. 

23  47 

1. 

Sh. 

In. 

I  43 

I. 

Sh. 

Id. 

22  16 

II. 

Oc. 

Dis. 

11  I  26 

I. 

Tr. 

Eg. 

3  28 

I. 

Tr. 

Eg. 

6  2  40  22 

II. 

Ec. 

Re. 

2  7 

I. 

Sh. 

Eg. 

4  2 

I. 

Sh. 

Eg. 

15  36 

I. 

Tr. 

In. 

20  17 

I. 

Oc. 

Dis. 

21  52 

IV. 

Tr. 

In. 

16  21 

I. 

Sh. 

In. 

23  13  59 

I. 

Ec. 

Re. 

22  19 

I. 

Oc. 

Dis. 

17  54 

I. 

Tr. 

Eg. 

12  I  6 

II. 

Oc. 

Dis. 

19  I  8  44 

I. 

Ec. 

Re. 

18  40 

I. 

Sh. 

E?- 
Dis. 

5  18  0 

II.* 

Ec. 

Re. 

I  48 

IV. 

Tr. 

Eg. 

6  12  46 

I. 

Oc. 

17  37 

I. 

Tr. 

In. 

3  3 

IV. 

Sh. 

In. 

15  47  52 

I. 

Ec. 

Re. 

18  16 

I. 

Sh. 

In. 

3  58 

II. 

Oc. 

Dis. 

16  39 

II. 

Tr. 

In. 

19  56 

I. 

Tr. 

Eg. 

7  15 

IV. 

Sh. 

Eg. 

18  7 

II. 

Sh. 

In. 

20  36 

I. 

Sh. 

Eg. 

7  55  26 

II. 

Ec. 

Re. 

19  31 

II. 

Tr. 

Eg. 

13  14  48 

I. 

Oc. 

Dis. 

19  40 

I. 

Tr. 

In. 

21  0 

II. 

Sh. 

Eg. 

17  42  39 

I. 

Ec. 

Re. 

20  12 

I. 

Sh. 

In. 

7  I  17 

III. 

Oc. 

Dis. 

19  27 

II. 

Tr. 

In. 

21  59 

I. 

Tr. 

Eg. 

7  42  2 

III. 

Ec. 

Re. 

20  42 

II. 

vSh. 

In. 

22  31 

I. 

Sh. 

Eg. 

By  reason  of  the  proximity  of  Jupiter  to  the  Sun  the  phenomena 
of  the  satellites  are  not  given  after  December  19. 


JVbrH.— In.  denotes  ingress:  Eg.,  egress.  Bis.,  A^«aP^?it^^«^v^V'^^?5f^Ji'^^^'^?5^^ 

Oc.  denotes  occuJtation;  Tr..  transit oflViesaleWWc;  SVv.,\ititisx\.o\xX«^\»Acp«v*N>«&cftft%x^ 
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DECEMBER. 


Phases  of  the  Eclipses  of  the  Satellites  for  an  Inverting  Telescope. 


I. 


* 
r 


III. 


* 
r 


II. 


Q 


Oa- 


_8| 

9'0'' 

lol 


II 


12  i 

13  I 

yd 
ill 

i6l_ 

ul 

i8| 
19  I 


r 


IV. 


West. 


Bast. 


•2    O 


4' 


•3 


VO 


•2     3* 


4' 


O 


4* 


J.      I 


4* 


3* 


P 

O         '2    -I 


4' 


•3 


•I 


2* 


"4 


2' 


o   I- 


•4 


•4 


3* 


•3 


•21    O 

O 

'4  O'  •'  3' 

•2  X  r       O  '4 

O  -2     -I 

•I  O 2^ 

2-  O       I' 


•3 
•2       3- 


•4 


d 


•4 


•2     -I       O 


•3 


'4 
4* 


2" 


O     2- 
O 


•2 
3* 


3* 


4* 


4* 


4" 


3* 


4-    O 


•I 


r 


Configurations  at  3^  43^  for  an  Inverting  Telescope. 


•I 


•3* 


•3 


•I 


•2 


lEph  1^ 


656   MAGNITUDE  AND  RINGS  OF  SATITRN,  1913. 


ELEMENTS  FOR  DETERMINING  THE  GEOCENTRIC  POSITION,  APPEARANCE. 

AND  MAGNITUDE  OF  SATURN'S  RINGS. 

a 

b 

P 

/ 

/' 

u 

u' 

Incliiiatioii 

The  Bleva- 

The  Eleva- 

Earth's Longitude  from 

SteDar 

of  Northern 

tion  of  the 

tion  of  the 

Saturn  counted  on  Plane 

Mag. 

IVashinsrton 

Outer 

Outer 

Semi -minor 

Earth  above 

Sun  above 

of  Rings  from  the  Rings' 

OTB^^^fl 

Mean  Mrtrtn 

Major 

Minor 

Axis  to 

the  Plane  of 

the  Plane  of 

Ascending  Node  on — 

«VA  ^rflb&A     A  T 

Axis. 

Axis. 

Circle  of 
T)  Pollination 

the  Rings. 

the  Rings. 

from  North 

to  East. 

Equator. 

Ecliptic. 

// 

// 

0        / 

0        f 

0        / 

0        / 

0        / 

Jan. 

o 

4510 

-18.42 

-2    28.3 

-24     6.8 

-24  57.7 

"o    5.5 

67   34.2 

0.0 

lO 

44.45 

18.13 

2    25.0 

24     4.8 

25      1-5 

109  38.0 

67     6.8 

40.I 

20 

4372 

17.84 

2    23.0 

24     4.7 

25     5-2 

109  21.7 

66  50.5 

0.2 

30 

42.95 

17.55 

2    22.6 

24     6.8 

25     8.8 

109  17.3 

66  46.2 

0.2 

Feb. 

9 

42.17 

17.27 

2    23.5 

24  II. I 

25   12.5 

109  25.2 

66  54.1 

0.3 

19 

41.39 

-17.03 

-2    26.0 

-24  17.3 

-25   16.0 

109  45.0 

67   14.0 

-K).3 

Mar. 

I 

40.65 

16.81 

2    29.8 

24  25.2 

25   19.5 

no  16.4 

67  45-5 

0.3 

II 

3996 

16.62 

2    34.9 

24  34.6 

25  22.9 

no  58.3 

68  27.5 

0.4 

21 

39-34 

16.47 

2   41.2 

24  45.0 

25  26.2 

III  49.9 

69  19.1 

0.4 

31 

38.79 

16.35 

2    48.4 

24  56.1 

25  29.4 

112  49.9 

70  19.2 

04 

Apr. 

10 

38.32 

-16.27 

-2    56.4 

-25     7.6 

-25  32.6 

"3  57.3 

71    26.6 

404 

20 

37.93 

16.22 

3     5.2 

25   19.0 

25  35-8 

115   10.8 

72  40.2 

0.3 

30 

37.63 

16.20 

3  H-4 

25  30.1 

25  38.8 

116  29.3 

73  58.7 

0.3 

May 

10 

37.42 

16.21 

3  24.0 

25  40.6 

25  41.9 

"7  51.4 

75  20.9 

0.3 

20 

37.30 

16.25 

3  33.8 

25  50.2 

25  44.8 

119  16.1 

76  45-6 

0.3 

30 

37.27 

-16.32 

-3  43.6 

-25  58.9 

-25  47.7 

120  42.0 

78  1 1.6 

4a2 

June 

9 

37.32 

16.42 

3  53.2 

26     6.4 

25  50.4 

122     8.0 

79  37.6 

0.3 

19 

3746 

16.55 

4     2.6 

26  12.7 

25  53-2 

123  33.0 

81     2.6 

0.3 

29 

37.69 

16.70 

4  II-7 

26  17.8 

25  55.8 

124  55.6 

82  25.2 

0.3 

July 

9 

38.00 

16.88 

4  20.2 

26  21.7 

25  58.4 

126  14.7 

83  44.4 

0.3 

19 

38.40 

-17.08 

-4  28.0 

-26  24.5 

-26     1 .0 

127  29.1 

84  58.9 

40.3 

29 

38.88 

17-31 

4  35-2 

26  26.2 

26     3.5 

128  37.6 

86     7.5 

0.3 

Aug. 

8 

39-44 

17.56 

4  41-4 

26  27.1 

26     5-9 

129  39.1 

87     9.0 

0.3 

18 

40.07 

17.84 

4  46.8 

26  27.2 

26     8.2 

130  32.2 

88     2.2 

0.3 

28 

40.75 

18.15 

4  51-1 

26  26.7 

26  10.5 

131    16.0 

88  46.0 

0.3 

Sept. 

7 

41.49 

-18.47 

-4  54.4 

-26  25.9 

-26  12.6 

131  49.3 

89  19.3 

40.2 

17 

42.26 

18.80 

4  56.5 

26  24.9 

26  14.7 

132  1 1.3 

89  41.4 

0.2 

27 

43.05 

19.14 

4  57.5 

26  23.8 

26  16.8 

132  21.3 

89  5x5 

0.2 

Oct. 

7 

43.82 

19-47 

4  57-2 

26  22.8 

26  18.9 

132   19-1 

89  49.3 

-fCI 

17 

44.56 

19-79 

4  55.7 

26  21.8 

26  20.7 

132     4-6 

89  34.8 

QJO 

27 

45.23 

-20.07 

-4  53.1 

-26  21.0 

-26  22.4 

131  38.5 

89     8.8 

0.0 

Nov. 

6 

45.79 

20.31 

4  49-5 

26  20.2 

26  24.2 

131     2.0 

88  32.3 

-0.1 

16 

46.23 

20.50 

4  45.0 

26  19.4 

26  25.9 

130  16.9 

87  47.3 

0.2 

26 

46.50 

20.61 

4  39.8 

26  18.6 

26  27.5 

129  25.6 

86  56.1 

0.2 

Dec. 

6 

46.61 

20.65 

4  34.2 

26  17.9 

26  29.1 

128  31.0 

86     1.5 

0.2 

16 

46.53 

-20.60 

-4  28.5 

-26  17.2 

-26  30.6 

127  36.2 

85     6.8 

-0.2 

26 

46.27 

20.48 

4  23.0 

26  16.5 

26  32.0 

126  44.2 

84   14.8 

0.2 

31 

46.07 

-20.39 

-4  20.5 

-26  16.3 

-26  32.6 

126  20.3 

83  50.9 

-0.2 

The  factor  to  be  multiplied  by  a  and  b  to  obtain  the  axes  of — 

The  inner  ellipse  of  the  outer  ring  =0.8801,  log  factor  =9.9445 

The  outer  ellipse  of  the  inner  ring  =0.8599,  log  factor  =9.9344 

The  inner  ellipse  of  the  inner  ring  =0.6650,  log  factor  =9.8228 

The  inner  ellipse  of  the  dusky  ring  =0.5486,  log  factor  =9.7392 

NoTB. — The  negative  sign  of  I  indicates  that  the  visible  surface  of  the  rings  is  the  aoutbeni 

lEph  13] 
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SATELLITES  OF  SATURN,  1913. 


WASHINGTON  MEAN  TIME  OF  GREATEST  ELONGATION,  ETC. 

In  the  diagram  on  the  preceding  page,  the  points  of  the  orbits  marked  **o"  are 
those  of  the  eastern  elongation,  as  seen  in  an  inverting  telescope.  The  times  of 
these  elongations  may  be  found  from  the  following  tables,  and  the  apparent  position 
of  a  satellite  at  any  other  time  may  be  marked  on  the  diagram  by  setting  off  on 
the  proper  orbit  the  elapsed  interval  in  days  and  hours  since  the  last  eastern  elon- 
gation. The  orbits  of  the  five  inner  satellites  are  regarded  as  circular,  and  the  time 
of  any  elongation  not  given  in  the  tables  may  be  readily  found  from  those  given  by 
adding  or  substracting  the  proper  multiple  of  the  mean  synodic  period.  Mimas  can 
be  seen  only  within  a  few  hours  of  each  elongation,  and  the  time  of  every  elongation 
visible  at  Washington  is  given.  For  the  three  outer  satellites  the  eccentricity  is 
taken  into  account,  and  the  times  both  of  the  elongations  and  of  the  conjunctions 
are  given.     The  following  abbreviations  are  used  in  the  tables: 


E.,  East  Elongation. 
W.,  West  Elongation. 


I.,  Inferior  Conjunction  (north  of  planet). 
S.,  Superior  Conjunction  (south  of  planet). 


MIMAS. 

Greatest  Elongations  Visible  cU  Washington. 


d   h 

d   h 

d  h 

d   h 

d  h 

d   h 

Jan.  2  14.6  E. 

Jan.  30  9.8  W. 

Oct.  212.0W. 

Nov.  I  15.6  W. 

Nov.  24  6.3  W. 

Deci2  15.2  E. 

3  I3-2E. 

31  MW. 

3  10.6  W. 

2  14.2  W. 

24  175  E. 

13  138  E. 

4  II. 8 E. 

Feb.  I  7.0  W. 

7  16.2  E. 

3  12.8  W. 

25  16.1  E. 

14  12.4  E. 

5  10.4  E. 

5  12.9  E. 

8  14.8  E. 

41X.5W. 

26  14.7  E. 

15  ii.oE. 

6  9.0  E. 

•  6  1 1.5  E. 

9  13.4  E. 

5  10. 1  W. 

27  13-4  E. 

16  9.6  E. 

7  7-7  E. 

7  lo.i  E. 

10  12. 1  E. 

6  8.7  W. 

28  12.0  E. 

17  8.2  E. 

8  6.3  E. 

8  8.7  E. 

II  10.7  E. 

8  17.1  E. 

29  10.6  E. 

18  6.8  E. 

10  14.8  W. 

9  7.4  E. 

12  9.3  E. 

9  15.7  E. 

30  9.2  E. 

19  54E. 

II  13.4  W. 

14  II. 7  W. 

15  16.6  W. 

10  14.3  E. 

Dec.  I  7.8  E. 

19  16.8  W. 

12  12.0  W. 

15  10.3  w. 

16  15.2  W. 

II  12.9  E. 

2  6.4  E. 

20  15.4  W. 

13  10.7  W. 

16  8.9  w. 

17  13.8  W. 

12  11.6E. 

2  17.8  W. 

21  14.0  W. 

14  9  3^- 

17  7.6  w. 

18  12.4  W. 

13  10.2  E. 

3  16.4  W. 

22  12.6  W. 

15  7.9  w. 

•    •    •    • 

19  ii.o  W. 

14  8.8  E. 

4  15.0  W. 

23  11.3W. 

16  6.5  W. 

Sept.2o  17.2  E. 

20  9.7  W. 

15  7.4  E. 

5  136  W. 

24  9.9  W. 

19  13.7  E. 

21  15.8  E. 

23  16.7  E. 

16  17.4  W. 

6  12.3  W. 

25  8.5  W. 

20  12.3  E. 

22  14.4  E. 

24  15.3  E. 

17  16.0  W. 

7  10.9  W. 

26  7.1  W. 

21  ii.oE. 

23  13.0  E. 

25  139  E. 

i8  14.6  W. 

8  95W. 

27  5.7  W. 

22  9.6  E. 

24  11.6E. 

26  12.5  E. 

19 133  w. 

9  8.1  W. 

27  17.0E. 

23  8.2  E. 

25  10.2  E. 

27  II. I  E. 

20  1 1.9  W. 

10  6.7  W. 

28  15.6  E. 

24  6.8  E. 

29  16. 1  W. 

28  9.7  E. 

21  10.5  W. 

10  17.9  E. 

29  14.2  £. 

2812.5  W. 

30  14.7  W. 

29  8.4  E. 

22  9.1  W. 

II  5.3  w. 

30  I2.8E. 

29  II. 2  W. 

Oct.  I  13.3  W. 

31  17.0  W. 

23  7.7  W. 

II  16.5  E. 

31  11.4E. 

ENCELADUS. 


d   h 

d   h 

d   h 

d   h 

d  h 

d   h 

Jan.  2  5.2  E. 

Jan.  15  22.0  E. 

Jan.  29  14.9  E. 

Feb.  12  7.8  E. 

Feb.  26  0.8  E. 

Mar. 1 1  17.7  E. 

3  14- 1  E. 

17  6.9  E. 

30  23.8  E. 

13  16.7  E. 

27  9-7  E. 

.... 

4230E. 

18  15.8  E. 

Feb.  I  8.7  E. 

15  1.6  E. 

28  18.6  E. 

Aug.  20  12.0  E. 

6  7.9  E. 

20  0.7  E. 

2  17.6  E. 

16  10.5  E. 

Mar.  2  3.5  E. 

2 1  20.9  E. 

7  16.8  E. 

21  9.6  E. 

4  2.5  E. 

17  19.4  H. 

3  12.4  E. 

23  5-8  E. 

9  1.6  E. 

22  18.5  E. 

5  II-4E. 

19  4-3  E. 

4  21.2  E. 

24  14.7  E. 

10  10.5  E. 

24  3.4  E. 

6  20.3  E. 

20  13.2  E. 

6  6.1  E. 

25  23.6  E. 

II  19.4  E. 

25  12.3  E. 

8  5.2  E. 

21  22.1  E. 

7  150  E. 

27  8.5  E. 

13  4-3  E. 

26  21.2  E. 

9  14.1  E. 

23  7.0  E. 

8  23.9  E. 

28  17.4  E. 

14  13.2  E. 

28  6.1  E. 

ID  23.0  E. 

24  15.9  E. 

10  8.8  E. 

30  2.2  E. 

VEp\i  ia\ 
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WASHINGTON  MEAN  TIME  OF  GREATEST  ELONGATION. 


UNCELABVS— (Concluded). 


d     b 
Aug  31  ii.i  E. 
Sept.  I  20.0  E. 

3  4.9  E. 

4  13.8  E. 

5  22.7  E. 

7  7-6  E. 

8  16.5  E. 

10  1.4  E. 

11  10.3  E. 

12  19.1  E. 

14  4.0  E. 

15  12.9  E. 
1621.8  E. 

18  6.7  E. 

19  15.5  E. 


d      b 

Scpt.2i    0.4  E. 

22  9.3  E. 

23  18.2  E. 

25  31  H. 

26  12.0  E. 


27  20.9  E. 

29  5.8  E. 

30  14.7  E. 
I  23.6  E. 
3   8-4  E. 


Oct. 


4>7-3E. 

6  2.2  E. 

7  II.I  E. 

8  20.0  E. 
10   4.8  E. 


d      b 
Oct.  II  13.7  E. 
12  22.6  E. 

14  7-5  E. 

15  16.4  E. 

17  1.2  E. 

18  lo.oE 

19  18.9  E. 

21  3.8  E. 

22  12.7  E. 

23  21.5  E. 

25  6.4  E. 

26  I5-3E. 

28  0.2  E. 

29  9.1  E. 

30  17.9  E. 


Nov. 


d     b 

1  2.8  E. 

2  II. 7 E. 

3  20.6  E. 

5  5-5  E. 

6  143  E. 

7  23.2  E. 
9   8.1  E. 

10  17.0  E. 

12  1.9  E. 

13  10.7  E. 

14  19.5  E. 

16  4.4  E. 

17  13.3  E. 

18  22.1  E. 
20   7.0  E. 


d      b 

Nov. 21  15.9  E. 

23  0.8  E. 

24  9.7  E. 

25  18.6  E. 

27  3.4  E. 

28  12.3  E. 

29  21.2  E. 
Dec.    I    6.1  E. 

I         2  15.0  E. 
3  23.8  E. 

5  8.6  E. 

6  17.5  E. 

8  2.4  E. 

9  11.3  E. 
10  20.1  E. 


d      b 
Dec.  12    5.0  E. 

13  13.9  E. 

14  22.8  E. 

16  7.7  E. 

17  16.5  E. 

19  1.4  E. 

20  10.3  E. 

21  19.2  E. 

23  4.1  E. 

24  12.9  E. 

25  21.8  E. 

27  6.6  E. 

28  15.5  E. 

30  0.4  E. 

31  9.3  E. 


TETHYS. 

^   ' 

<■ 

d   b 

d   b 

d   b 

d  b 

d   b 

d   b 

Jan.  2  8.2  E. 

Feb.  7  5.0  E. 

Mar.  15  2.2  E. 

Sept.  16  4.9  E. 

Oct.  22  1.6  E. 

Nov.  2622.1  E. 

4  5-5  E. 

9  2.3  E. 

16  23.5  E. 

18  2.2  E. 

23  22.9  E. 

28  19.4  E. 

6  2.8  E. 

10  23.6  E. 

•   •   •   • 

19  23.5  E. 

25  20.2  E. 

30  16.7  E. 

8  0.1  E. 

12  20.9  E. 

Aug.  16  23.8  E. 

21  20.8  E. 

27  17.5  E. 

Dec.  2  14.0  E. 

9  21.4  E. 

14  18.3  E. 

18  21.2  E. 

23  18.1  E. 

29  14.8  E. 

4  11.2E. 

II  18.7  E. 

16  15.6  E. 

20  18.5  E. 

25  154  E. 

31  12.1  E. 

6  8.5  E. 

13  16.0  E. 

18  12.9  E. 

22  15.8  E. 

27  12.7  E. 

Nov.  2  9.4  E. 

8  5.8  E. 

15  13.3  E. 

20  10.2  E. 

24  13.1  E. 

29  lo.o  E. 

4  6.7  E. 

10  3.1  E. 

17  10.6  E. 

22  7.6  E. 

26  10.4  E. 

Oct.  I  7.3  E. 

6  4.0  E. 

12  0.4  E. 

19  7.9  E. 

24  4-9  E. 

28  7.8  E. 

3  4-6  E. 

8  1.2  E. 

13  21.7  E. 

21  5.2  E. 

26  2.2  E. 

30  51  E. 

5  1-9  E. 

9  22.5  E. 

15  19.0  E. 

23  2.5  E. 

27  235  E. 

Sept.  I  2.4  E. 

6  23.2  E. 

II  19.8  E. 

17  16.3  E. 

24  23.8  E. 

Mar.  I  20.9  E. 

2  23.7  E. 

8  20.5  E. 

13  171  E. 

19  13.6  E. 

26  21. 1  E. 

3  18.2  E. 

4  21.0  E. 

10  17.8  E. 

15  144  E. 

21  10.8  E. 

28  18.4  E. 

5  155  E. 

6  18.3  E. 

12  15.2  E. 

17  11.7  E. 

23  8.1  E. 

30  15.7  E. 

7  12.8  E. 

8  15.6  E. 

14  12.5  E. 

19  9.0  E. 

25  5.4  E. 

Feb.  I  13.0  E. 

9  10.2  E. 

10  13.0  E. 

16  9.8  E. 

21  6.2  E. 

27  2.7  E. 

3  IO-4  E. 

II  7-5  E. 

12  10.3  E. 

18  7.0  E. 

23  3.5  E. 

29  0.0  E. 

5  7-7  E. 

13  4-8  E. 

14  7-6  E. 

20  4.3  E. 

25  0.8  E. 

30  21.3  E. 

DIONE. 


d   b 

d   b 

d   b 

d   b 

d   b 

d   b 

Jan. 

2  18.5  E. 

Feb.  7  8.4  E. 

Mar.  14  22.7  E. 

Sept.  17  5.1  E. 

Oct.  22  18.9  E. 

Nov.  27  8.3  E. 

5  12. 1  E. 

10  2.1  E. 

17  16.4  E. 

19  22.8  E. 

25  12.5  E. 

30  I-9E. 

8  5.8  E. 

12  19.8  E. 

20  10.2  E. 

22  16.5  E. 

28  6.2  E. 

Dec.  2  19.6  E. 

10  23.5  E. 

15  13.5  E. 

•   •   •   • 

25  10.2  E. 

30  23.8  E. 

5  13.2  E. 

13  17.2  E. 

18  7.2  E. 

Aug.  23  13.8  E. 

28  3.8  E. 

Nov.  2  17.5  E. 

8  6.8  E. 

16  10.8  E. 

21  0.9  E. 

26  7.5  E. 

30  21.5  E. 

5  II. 2  E. 

II  0.5  E. 

19  4.5  E. 

23  18.6  E. 

29  1.2  E. 

Oct.  3  15.2  E. 

8  4.8  E. 

13  18.1  E. 

21  22.2  E. 

26  12.4  E. 

31  18.9  E. 

6  8.9  E. 

10  22.4  E. 

16  II. 8 E. 

24  15.9  E. 

Mar.  I  6.1  E. 

Sept.  3  12.6  E. 

9  2.6  E. 

13  16.1  E. 

19  5-4  E. 

27  9.6  E. 

3  23.8  E. 

6  6.3  E. 

II  20.2  E. 

16  9.7  E. 

21  23.1  E. 

30  3.3  E. 

6  17.5  E. 

9  0.0  E. 

14  13.9  E. 

19  3.4  E. 

24  16.7  E. 

Feb. 

I  21.0E. 

9  II. 2  E. 

II  17-7E. 

17  7.6  E. 

21  21.0  E. 

27  10.4  E. 

4  14.7  E. 

12  5.0  E. 

14  II.4E. 

20  1.2  E. 

24  14.7  E. 

30  4.0  E. 
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WASHINGTON  MEAN  TIME  OF  GREATEST  ELONGATION. 


RHEA. 

TITAN. 

HYPERION. 

d      h 

d      h 

d     h 

d      h 

d 

d 

Jan.    4  19. 1  E. 

Sept.24   2.3  E. 

Jan.    2    2.3 1. 

Oct.    8  22.5  S. 

Jan. 

5.6  W. 

Sept 

8.2  E. 

9   7-5  E. 

28  14.8  E. 

5  22.1  W. 

13    i.oE. 

11.6S. 

12.9  L 

13  19.9  E. 

Oct.    3   3.2  E. 

9  19.6  S. 

17    1.2 1. 

16.7  E. 

18.7  W. 

18  8.3  E. 

7  156  E. 

13  22.9  E. 

2021.7  w. 

21.4 1. 

24.6  S. 

22  20.7  E. 

12   4.0  E. 

18   0.4 1. 

24  20.6  S. 

26.9  W. 

29.4  E. 

27   9.1  E. 

16  16.3  E. 

2 1  20.4  W. 

28  23.0  E. 

Feb. 

1.9  S. 

Oct 

4.1 1. 

31  21.6  E. 

21    4.7  E. 

25  18.0  S. 

Nov.    I  23.1 1. 

7.0  E. 

9.9  W. 

Feb.   5  1 0.0  E. 

25  17.0  E. 

29  21.4  E. 

5  19.5  W. 

1 1.7  I. 

15.8  s. 

9  22.5  E. 

30  5.4  E. 

Feb.    2  23.1 1. 

9  18.1S. 

17.2  W. 

20.6  E. 

14  10.9  E. 

Nov.  3  17.7  E. 

6  19.2  W. 

13  20.5  E. 

23.2  S. 

25.2 1. 

18  23.4  E. 

8   6.0  E. 

10  17.0S. 

17  20.6 1. 

28^  E. 

31.0  W. 

23  1 1.9  E. 

12  18.3  E. 

14  20.5  E. 

21  16.8  W. 

Mar 

50 1- 

Nov. 

6.0  S. 

28  0.4  E. 

17    6.6  E. 

18  22.2  I. 

25  15-4  S. 

10.6  W. 

10.7  E. 

Mar.  4  12.9  E. 

21  18.9  E. 

22  18.5  W. 

29  17.7  E. 

16.5  S. 

153 1- 

9   1-5  E. 

26   7.2  E. 

•      •      •      • 

Dec.    3  17.8  I. 

21.6  E. 

21.1  W. 

•      •      •      • 

30  19.5  E. 

Sept.  1 1    3-5  E. 

7  14.1  w. 

26.4 1. 

27.1  S. 

Aug.  27  23.6  E. 

Dec.    5    7.8  E. 

15    3-9 1. 

II  12.5  S. 

•     •     • 

Dec 

1.8  E. 

Sept.  I  12.1  E. 

9  20. 1  E. 

19   0.7  W. 

15  14.9  E. 

Aug. 

131  s. 

6.5  I. 

6  0.5  E. 

14   8.4  E. 

22  23.8  S. 

19  151 1- 

18.0  E. 

12.2  W. 

10  13.0  E. 

18  20.7  E. 

27    2.5  E. 

23  11.3  W. 

22.6 1. 

18.2  & 

15    1-5  E. 

23   9.0  E. 

Oct.    I    2.81. 

27   9.6  S. 

28.4  w. 

23.0  E. 

19  13.9  E. 

27  21.4  E. 

4  23.5  W. 

31  12. 1  E. 

Sept. 

3.4  s. 

27.6 1. 

lAPETUS. 


Jan. 

d 

8.9  S. 
29.1  E. 

Feb. 
Mar. 

d 

18.8  I. 

10.4  W. 

Aug. 

d 
20.1  W. 

Sept. 

d 

8.5  s. 
29.0  E. 

Oct. 
Nov. 

d 
19.5  I. 

7.5  w. 

d 
Nov.    26.3  S. 
Dec    16.3  E. 

NINTH  SATELLITE  OF  SATURN. 


DIFFERENTIAL  COORDINATES  OF  PHOSBE   FOR   I913. 


Waahinffton 
Mean  Noon. 

«Ph.— OflM. 

dph.— ^Sat. 

Washington 
Mean  Noon. 

«Ph.— Oflat. 

dph.— ^Sat. 

Washington 
Mean  Noon. 

Oph— Ofci. 

ipb.-^ 

m      8 

/       n 

m      s 

/      // 

m      a 

/    tt 

Jan. 

I 

+  2    19.I 

+  11    46 

Apr. 

7 

+0   15.2 

+2  45 

Sept.  30 

—  I    24.6 

-4  55 

5 

2    15.5 

II  35 

II 

0     9.1 

2  19 

Oct.     4 

I    19.3 

448 

9 

2    1 1.7 

II  22 

15 

+0     3.0 

I  53 

8 

I    13.6 

441 

13 

2       7.8 

II     8 

19 

-0     3.1 

+  1  28 

12 

I      7.5 

433 

17 

2     3-7 

10  52 

•          •         • 

•     •     • 

16 

I      I.I 

423 

21 

I  59.3 

10  35 

July 

16 

-I   49.8 

-438 

20 

0  54.6 

4  13 

25 

I  54.7 

10  16 

20 

I   52.0 

4  45 

24 

0  47.9 

4    2 

29 

I  500 

9  56 

24 

I   53.9 

4  51 

28 

0  41.0 

3  50 

Feb. 

2 

«  45.3 

9  35 

28 

I   55.4 

4  56 

Nov.    I 

0  33.8 

336 

6 

I  40.4 

9  14 

Aug. 

I 

I   56.6 

5     I 

5 

0  26.5 

^'I 

10 

I  35-4 

8  52 

5 

I   57.4 

5     5 

9 

0   19. 1 

3    6 

14 

I  302 

8  28 

9 

I   57.8 

5     8 

13 

0  1 1.6 

2  49 

18 

I  24.9 

8    4 

13 

I   57.8 

5  II 

17 

-0     4.1 

2  31 

22 

I   195 

7  40 

17 

I   57.5 

5   13 

21 

+0     3.4 

2  II 

26 

I   14.1 

7  15 

21 

I   56.7 

5  15 

25 

0  10.9 

I  51 

Mar. 

2 

I     8.5 

6  48 

25 

I   55.4 

5  16 

^       ^9 

0  18.4 

I  30 

6 

I     2.8 

6  21 

29 

I  53-7 

5  16 

Dec     3 

0  25.8 

I    8 

10 

0  57.0 

5  54 

Sept. 

2 

I  515 

5  16 

7 

0  331 

045 

14 

0  51.2 

5  27 

6 

I  48.8 

5  15 

II 

0  40.3 

—0  22 

18 

0  45-3 

5     0 

10 

I  45.8 

5  13 

15 

0  47.3 

+^    \ 

22 

0  39.3 

4  32 

14 

I  42.4 

5  II 

19 

0  54.2 

0  26 

26 

0  33.3 

4     5 

18 

I  38.6 

5     8 

23 

I     0.8 

051 

30 

0  27.3 

3  38 

22 

I  34.3 

5    4 

27 

I     7.2 

I  16 

Apr. 

3  / 

+0  21.2 

+  3  II 

26 

—  I  29.6 

-5    0 

31 

+1   13^ 

+141 

VJi^iV\ 
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FRACTIONS  OF  THE  PERIODS  OF  REVOLUTION. 


Fraction  of  a 
Revolutioti. 

Mimas. 

Bnceladus. 

Tethys. 

Dione. 

Rhea. 

Titan. 

Practionofa 
Revolution. 

h 

d       h 

d       h 

d       h 

d       h 

d       h 

O.OO 

0.0 

0     0.0 

0     0.0 

0     0.0 

0     0.0 

0     0.0 

0.00 

0.02 

0.5 

0     0.7 

0     0.9 

0     1.3 

0      2.2 

0     7.7 

0.02 

0.04 

0.9 

0      1.3 

0      1.8 

0      2.6 

0      4.3 

0   15.3 

0.04 

0.06 

1-4 

0     2.0 

0      2.7 

0     3-9 

0      6.5 

0  23.0 

0.06 

0.08 

1.8 

0      2.6 

0     3.6 

0     5.3 

0      8.7 

I     6.6 

0.08 

O.IO 

2.3 

0     3.3 

0     4.5 

0     6.6 

0   10.8 

I   14.3 

O.IO 

0.12 

2.7 

0     4.0 

0     5-4 

0     7.9 

0   13.0 

I   21.9 

0.12 

0.14 

3-2 

0     4.6 

0     6.3 

0     9.2 

0    15.2 

2     5-6 

0.14 

0.16 

3.6 

0     5.3 

0     7.2 

0  10.5 

0  17-3 

2  13.2 

0.16 

0.18 

41 

0     5.9 

0     8.2 

0  11.8 

0  19.5 

2  20.9 

0.18 

0.20 

4.5 

0     6.6 

0    9.1 

0  13.1 

0  21.7 

3     4.5 

0.20 

0.22 

5.0 

0     7.2 

0   lO.O 

0  14.5 

0  23.9 

3  12.2 

0.22 

0.24 

5-4 

0     7.9 

0  10.9 

0  15.8 

I     2.0 

3  19-8 

0.24 

0.26 

5-9 

0     8.6 

0  11.8 

0  17. 1 

I     4.2 

4    3-5 

0.26 

0.28 

6.3 

0    9.2 

0  12.7 

0  18.4 

I     6.4 

4  II. 2 

028 

0.30 

6.8 

0    9.9 

0  13.6 

0  19.7 

I     8.5 

4  18.8 

0.30 

0.32 

7-2 

0  10.5 

0  145 

0  21.0 

I   10.7 

5     2.5 

0.32 

0.34 

7-7 

0  11.2 

0  15.4 

0  22.3 

I   12.9 

5  10. 1 

0.34 

0.36 

8.x 

0  II. 8 

0  16.3 

0  23.6 

I   150 

5  17.8 

0.36 

0.38 

8.6 

0  12.5 

0  17.2 

I      1.0 

I   17.2 

6     1.4 

0.38 

0.40 

9.1 

0  13.2 

0  18.1 

I     2.3 

I   19.4 

6    9.1 

0.40 

0^2 

9.5 

0  13.8 

0  19.0 

I     3.6 

I  21.5 

6  16.7 

0.42 

0.44 

1 0.0 

0  14.5 

0  19.9 

I     4.9 

X   23.7 

7     0^ 

0.44 

0.46 

10.4 

0  15. 1 

0  20.8 

I     6.2 

2     1.9 

7     8.0 

0.46 

0.48 

10.9 

0  15.8 

0  21.7 

I     7.5 

2     4.0 

7  *5-7 

0.48 

0.50 

11.3 

0  16.4 

0  22.7 

I     8.8 

2     6.2 

7  23.3 

0.50 

0.52 

11.8 

0  17.1 

0  23.6 

I   10.2 

2     8^ 

8     7.0 

0.52 

0.54 

12.2 

0  17.8 

I     0.5 

X   XI.5 

2  10.5 

8  14.7 

0.54 

0.56 

12.7 

0  18.4 

I     1.4 

I   12.8 

2  12.7 

8  22.3 

0.56 

0.58 

13.1 

0  19.1 

I     2.3 

I   14. 1 

2   14.9 

9     6.0 

0.58 

0.60 

13-6 

0  19.7 

I     3.2 

I   15.4 

2   17. 1 

9  13.6 

0.60 

0.62 

14.0 

0  20.4 

I     4.1 

I   16.7 

2   19.2 

9  21.3 

0.62 

0.64 

14.5 

0  21.0 

I     50 

I   18.0 

2  21.4 

10    4.9 

0.64 

0.66 

14.9 

0  21.7 

X     5-9 

I   19.4 

2  23.6 

10  12.6 

0.66 

0.68 

15.4 

0  22.4 

I     6.8 

I  20.7 

3     x-7 

10  20.2 

0.68 

0.70 

15.8 

0  23.0 

I     7.7 

I  22.0 

3     3-9 

"     3.9 

0.70 

0.72 

16.3 

0  23.7 

I     8.6 

I  23.3 

3     6.1 

II   11.5 

0.72 

0.74 

16.7 

I     0.3 

I     9-5 

2     0.6 

3     8.2 

II   19.2 

0.74 

0.76 

17.2 

I       I.O 

I    10.4 

2     1.9 

3  10.4 

12     2.8 

0.76 

0.78 

17.6 

I     1.7 

I    11.3 

2     3.2 

3  12.6 

12  10.5 

0.78 

0.80 

18.1 

I     2.3 

I    12.2 

2     4.5 

3  14.7 

12  18.1 

0.80 

0.82 

18.5 

I     30 

I   13.2 

2     5.9 

3  16.9 

13     1.8 

0.82 

0.84 

19.0 

I     3.6 

I   14.1 

2     7.2 

3  19.1 

13     9-5 

0.84 

0.86 

19.5 

I     4-3 

I   15.0 

2     8.5 

3  21.2 

13  17.X 

0.86 

0.88 

19.9 

I     4.9 

I   159 

2     9.8 

3  23.4 

14     0.8 

0.88 

0.90 

20.4 

I     5.6 

I   16.8 

2  II. I 

4     1.6 

14     8.4 

0.90 

0.92 

20.8 

I     6.3 

I   17.7 

2  12.4 

4     3.7 

14  16.1 

0.92 

0.94 

21.3 

I     6.9 

I   18.6 

2  137 

4     5.9 

14  23.7 

0.94 

0.96 

21.7 

I     7.6 

I   195 

2  15. 1 

4     8.1 

15     7.4 

0.96 

0.98 

22.2 

I     8.2 

I   20.4 

2  16.4 

4  10.3 

15  15.0 

0.98 

1. 00 

22.6 

I     8.9 

I  21.3 

2  17.7 

4  12.4 

15  22.7 

1. 00 
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Six  Inner  Satellites  of  Saturn. 

Hyperion. 

lapettts. 

Fraction  of 

Time  from 

Time  from 

a  Revolu- 

p^ 

F 

Bastem 

^ 

F 

Bastem 

^ 

F 

tion. 

Blongation. 

Bkmsatlon. 

0 

d 

e 

d 

0 

o.oo 

85.1 

1. 000 

0.0 

87.1 

0.913 

0 

76.1 

1.028 

0.02 

81.9 

0.994 

0.5 

82.7 

0.902 

2 

73.9 

1. 01 7 

0.04 

78.7 

0.975 

1.0 

78.0 

0.871 

4 

71.6 

0.984 

0.06 

75.2 

0.944 

1.5 

72.9 

0.822 

6 

69.0 

0.930 

0.08 

71.5 

0.902 

2.0 

67.0 

0.756 

8 

66.1 

0.857 

O.IO 

67.4 

0.850 

2.5 

59-7 

0.677 

10 

62.5 

0.767 

0.12 

62.6 

0.789 

3.0 

50.6 

0.593 

12 

57.9 

0.662 

0.14 

57.0 

0.723 

3.5 

38.5 

0.513 

14 

515 

0.548 

0.16 

503 

0.653 

4.0 

22.3 

0.451 

16 

41.6 

0432 

0.18 

42.0 

0.584 

4-5 

2.6 

0.422 

18 

24.8 

0.327 

0.20 

315 

0.521 

50 

342.3 

0.435 

20 

356.7 

0.264 

0.22 

18.5 

0.472 

5.5 

324.6 

0.488 

22 

3232 

0.279 

0.24 

3.2 

0.445 

6.0 

311.3 

0.566 

24 

299.5 

0.362 

0.26 

347.0 

0.445 

6.5 

301.3 

0.654 

26 

285.8 

0474 

0.28 

331.8 

0.472 

7.0 

2938 

0.744 

28 

277.4 

0.588 

0.30 

318.8 

0.521 

7-5 

287.8 

0.829 

30 

271.7 

0.697 

0.32 

308.3 

0.584 

8.0 

282.9 

0.905 

32 

267.5 

0.793 

0.34 

300.0 

0.653 

8.5 

278.7 

0.969 

34 

264.1 

0.871 

0.36 

293.2 

0.723 

9.0 

274.9 

1.02 1 

36 

261.2 

0.928 

0.38 

287.6 

0.789 

9.5 

271.5 

1.058 

38 

258.6 

0.962 

0.40 

282.9 

0.850 

lO.O 

268.3 

1.080 

40 

256.1 

0.972 

0.42 

278.8 

0.902 

10.5 

265.1 

1.087 

42 

2536 

0.958 

0.44 

275.0 

0.944 

II.O 

262.0 

1.078 

44 

250.9 

0.919 

0.46 

271.6 

0.975 

11.5 

258.8 

1.055 

46 

248.0 

0.857 

0.48 

268.3 

0.994 

12.0 

255-4 

1.018 

48 

2445 

0.774 

0.50 

265.1 

1. 000 

12.5 

251.7 

0.967 

50 

240.0 

0.675 

0.52 

261.9 

0.994 

13.0 

247.4 

0.905 

52 

2338 

0.563 

0.54 

258.7 

0.975 

13-5 

242.5 

0.832 

54 

224.5 

0.445 

0.56 

255.2 

0.944 

14.0 

236.6 

0.753 

56 

208.7 

0.336 

0.58 

251.5 

0.902 

14.5 

229.3 

0.670 

58 

181.5 

0.264 

0.60 

247.4 

0.850 

150 

219.9 

0.589 

60 

146.9 

0.271 

0.62 

242.6 

0.789 

15.5 

207.8 

0.517 

62 

121.6 

0.351 

0.64 

237.0 

0.723 

16.0 

192.3 

0.466 

64 

107.1 

0.463 

0.66 

230.3 

0.653 

16.5 

174.4 

0.447 

66 

98.4 

0.582 

0.68 

222.0 

0.584 

17.0 

156.4 

0.463 

68 

92.7 

0.695 

0.70 

211.5 

0.521 

17.5 

140.4 

0.510 

70 

88.4 

0.797 

0.72 

198.5 

0.472 

18.0 

127.8 

0.578 

72 

85.1 

0.883 

0.74 

183.2 

0.445 

18.5 

118.1 

0.654 

74 

82.4 

0.950 

0.76 

167.0 

0.445 

19.0 

110.4 

0.729 

76 

79.9 

0.997 

0.78 

151.8 

0.472 

19.5 

104. 1 

0.796 

78 

77.6 

1.023 

0.80 

138.8 

0.521 

20.0 

98.7 

0.852 

80 

75.4 

1.026 

0.82 

128.3 

0.584 

20.5 

93.8 

0.891 

0.84 

120.0 

0.653 

21.0 

89.3 

0.9  II 

0.86 

113.2 

0.723 

21.5 

84.8 

0.910 

0.88 

107.6 

0.789 

0.90 

102.9 

0.850 

0.92 

98.8 

0.902 

0.94 

95.0 

0.944 

0.96 

91.6 

0.975 

0.98 

88.3 

0.994 

1. 00 

85.1 

1. 000 

The  fraction  of  a  revolution  is  reckoned  from  the  Bastem  Blongatioa. 
Position  angle  of  satellite  /»-/>'+(P— Po). 


Apparent  distance  of  satellite  j—F^i^. 
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Mimas. 

Bnoeladus. 

Tethys. 

Dione. 

Date. 

aip) 

a(p) 

a(p) 

o(p) 

P-Po 

p 

P-Po 

P 

P-Po 

P 

P-Po 

P 

o 

It 

0 

It 

0 

It 

0 

II 

Jan.      I 

+I.O 

30.7 

+2.4 

39-4 

+3-2 

48.8 

+2.4 

62.5 

II 

1.2 

30.2 

2.5 

38.8 

3.2 

48.0 

2.5 

61.6 

21 

1.5 

29.7 

2.5 

38.2 

3.3 

47.3 

2.5 

60.6 

31 

1.8 

29.2 

2.5 

37-5 

3-2 

46.4 

2.5 

59.5 

Feb.    lo 

2.0 

28.7 

2.5 

36.8 

3-2 

45.6 

2.5 

58.4 

20 

+2.3 

28.2 

+2.5 

36.2 

+3.1 

44-7 

+2.5 

57.3 

Mar.      2 

2-5 

27.6 

2.4 

35.5 

3.0 

43.9 

2.4 

56.3 

12 

+2.8 

27.2 

2.3 

34-9 

+2.8 

43-2 

2.3 

55.4 

Aug.    19 

-0.4 

27.3 

40.1 

351 

-0.4 

43.4 

+0.1 

55.7 

29 

0.8 

27.8 

0.0 

35.7 

0.5 

44.2 

0.0 

56.6 

Sept.     8 

1.2 

28.3 

0.0 

36.4 

0.6 

45-0 

0.0 

57.7 

i8 

1.4 

28.8 

0.0 

37.0 

0.7 

45.8 

0.0 

58.8 

28 

-1.6 

29.4 

-O.I 

37.7 

-0.7 

46.7 

0.0 

59.8 

Oct.       8 

1.7 

29.9 

-O.I 

38.4 

0.8 

47.5 

0.0 

60.9 

i8 

1.8 

30.4 

0.0 

39- 1 

0.8 

48.3 

0.0 

61.9 

28 

1.8 

30.9 

0.0 

39.6 

0.8 

49.0 

0.0 

62.8 

Nov.     7 

1-7 

312 

+0.1 

40.1 

0.7 

49.6 

+0.1 

63.6 

n 

-1.6 

31.5 

+0.1 

40.5 

-0.7 

50.1 

+0.2 

64.2 

27 

1.4 

31.7 

0.2 

40.7 

0.6 

504 

0.3 

64.6 

Dec.      7 

1.2 

31.8 

0.3 

40.8 

0.5 

50.5 

0.4 

64.7 

n 

0.9 

31.7 

0.4 

40.7 

0.4 

50.4 

0.4 

64.5 

27 

-0.6 

31.5 

+0.5 

40.5 

-0.4 

50.0 

+0.5 

64.2 

Rh 

• 

ea. 

Tit 

an. 

•      Hyp* 

aion. 

lapetus. 

Date. 

P-Po 

o(p) 
P 

P-Po 

a(p) 
P 

P-Po 

P 

P-Po 

a(p) 
P 

0 

n 

0 

II 

0 

It 

0 

// 

Jan.      I 

+2.7 

87.3 

+2.4 

202 

+  1.9 

245 

-I.I 

589 

II 

2.7 

86.0 

2.4 

199 

1.9 

241 

I.I 

580 

21 

2.8 

84.6 

2.4 

196 

2.0 

237 

1.2 

571 

31 

2.8 

83.1 

2.4 

193 

2.0 

233 

I.I 

561 

Feb.    lo 

2.7 

81.6 

2.4 

189 

2.0 

229 

I.I 

551 

20 

+2.7 

80.1 

+2.4 

186 

+  1.9 

225 

-I.I 

541 

Mar.     2 

2.6 

78.7 

2.3 

182 

1.9 

221 

I.I 

531 

12 

2.6 

77-4 

2.2 

«79 

+1.8 

217 

-I.I 

522    . 

Aug.    19 

+0.5 

77.8 

+0.2 

180 

-0.2 

218 

+0.2 

525 

^9 

0.4 

79.1 

O.I 

183 

0.3 

222 

03 

534 

Sept.    8 

0.3 

80.6 

O.I 

187 

0.3 

226 

0.3 

544 

i8 

0.3 

82.0 

O.I 

190 

0.4 

230 

0.4 

554 

28 

+0.3 

83.6 

+0.1 

194 

-0.4 

235 

+0.4 

564 

Oct.      8 

0.3 

85.1 

O.I 

197 

0.4 

239 

0.4 

574 

i8 

0.3 

86.5 

O.I 

200 

03 

243 

0.4 

584 

28 

0.3 

87.8 

O.I 

203 

0.3 

246 

0.3 

593 

Nov.     7 

0.4 

88.8 

0.2 

206 

0.2 

249 

0.3 

600 

17 

+0.5 

89.7 

+0.2 

208 

-0.2 

252 

+0.2 

606 

27 

0.6 

90.2 

0.3 

209 

-0.1 

253 

+0.1 

609 

Dec.      7 

0.7 

90.4 

0.4 

209 

0.0 

254 

0.0 

610 

17 

0.8 

90.1 

0.5 

209 
208 

+0.1 

253 

-O.I 

609 

27 

+0.8 

89.6 

+0.6 

+0.2 

251 

-0.2 

605 
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SATELLITES  OF  URANUS,  1913. 


APPARENT  ORBITS  OF  THE  SATELUTES  OF  URANUS  AT  DATE  OF  OPPOSITION, 
JULY  a8,  1913,  AS  SEEN  IN  AN  INVERTING  TELESCOPE. 


Apparent  Apiidei. 


May  18.  355-6  13.6  18.9 
Aug.  6,  356.8  14.0  ig.6 
Oct.    aj,  357.6     13.4     18.6 


May  rS,  355.6  31. i  41.5 
Aug.  6,  356.8  33.1  49.9 
Oct.  as,  357.6     30.6      40J 


WASHINGTON  MEAN  TIME  OF  GREATEST  ELONGATION. 


ARIEL. 

UMBRIEL. 

TITANIA. 

OBERON. 

Noth. 

Sootli. 

North. 

South. 

North. 

South. 

North  ■odSoBth. 

d     h 

d      h 

d     h 

d    h 

d     h 

d      h 

d       h 

M«yis    9.0 

May  16  15.3 

""^o■l.1 

May  4    I.I 

Apr.aS    1.6 

May  a  10.  i 

May  ta  lo.oN. 

13    23.4 

24    4.7 

13     8.0 

May  6  18.5 

11    3.0 

39    3.6  & 

30  II -9 

31  18.1 

18  13.3 

It  in 

IS  "^ 

;i;?:i 

June   4  31.1  K. 

June  7    1.3 
14  14.8 

June  8    7-6 

36  30. 1 

'A    4* 

II  14.7  s. 

IS  aio 

June  4    3.0 

June  6    4.8 

June  I  31. 3 

JOMS    5.8 

18    8.3  N. 

33    4.3 

33  10.5 

13    9.9 

14  11.7 

10  14.3 

U  M-7 

•S    1-9  S- 

39  17.7 

July  I    0.0 

ao  16,9 
38  33.8 

33  18.6 

It    1.1 

,^r'i  V, 

July    I  19.5  N. 

July  7    7' 

8  13-4 

July  I    i.j 

8  13.1S. 

14  30.7 

,6    3.9 

July  7    6.7 

9    8.4 

July  6  11-3 

II     1.6 

IS   6.7  v. 

33  i6-4 

15  13-7 

"7  i5'4 

15  10.1 

19  1S.6 

>a    0,3  s. 

19  33.6 

3'    S-9 

33    30.6 

35    33-3 

34     31 

38  I 1.6 

38  .7.9  M- 

Aug.  I  it, 

Aug.  7  19-4 

Aug.   I     3.5 

Aug-  3     S3 

Aug.     I     30.I 

Aug.  6    4.6 

Aog.   4  11.6& 

14     3.6 

.5    8.8 

9  'O'S 

10  13.1 

14    31.6 

II    5-3  N. 

31    l6.t 

17  17-4 

19  ig.3 

19    6.1 

33  14.6 

17  33.8  S. 

39    5-6 

30  ":8 

36    0.4 

38    3.1 

37  33.1 

Sept.  I    7-6 

34  16.4  N. 

Sept.  s  190 

Sept.  7     1.3 

Sept.  3    7  3 

Sept  5    9.1 

Septs  I6-J 

10    0.6 

.>-^3i"-c^ 

'3    8-5 

14  .4.8 

It  14.3 

13  16-0 

18  17.6 

Sept.  7    3-7  N. 

ao  33. 0 

»a    4-3 

T". 

31    33.0 

33       3.1 

37  10.6 

«3  »i-3  ^ 

38  ,1.5 

3Q  17.8 

30    S'9 

Oct.   I  19.0 

Oct.  6    3.5 

■0  14-9  N. 

Oct.  6    i.o 

Oct.   7    7.3 

Oct.   6  ir.i 

Oct.   8  13.9 

14  ">.$ 

.7    S-sS. 

'3  US 

14  30.7 

14  18. 1 

16  19.8 

19     S-o 

33  13.4 

Oct.    4    3.0  N. 

31     4.0 

33     1.0 

35    3.7 

37  31.9 

Nov.  I    6.4 

10  19.6  S. 

aS  17.5 

29  33.7 

31     7-9 

Nov.  a    9,7 

Nov.  s  14.9 

9  23-3 

17  i3»"- 

Nov.  5    6.9 

Nov.  6  lyi 

Nov.  a  14.9 

10  16.6 

4    7-8 

18  .6.3 

.4  isa 

la  J0.4 

14    3,7 

16   31.8 

'8  33.5 

33    0.7 

37      9-3 

31    0.3  N. 

For  Ariel  every  tfaird  elongation  is  given,  and  for  Umbriel  every  alternate 
one;  the  intermediate  ones  may  be  found  by  adding  multiples  erf  the  period  d 
the  satellite. 

Sidereal  Period  of  Ariel,  a"*  i2\489;  of  Umbriel,  4''  3*-t6o;  of  Titsnia, 
S''  i6''.g43;  of  Oberon,  i^^  ii''.ii9. 
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Fractions  of  the  Period  ol  Revolution. 

Fraction  of 

Fraction  of 

a  Revolu- 
tion. 

^ 

F 

a  Revolu- 

Ariel. 

Umbriel. 

Titania. 

Oberon. 

tion. 

d       h 

d       h 

d       h 

d       h 

0 

O.OO 

0     0.0 

0     0.0 

0     0.0 

0     0.0 

0.00 

356.6 

1. 000 

0.02 

0     1.2 

0     2.0 

0     4.2 

0     6.5 

0.02 

13 

0.995 

0.04 

0     2.4 

0     4.0 

0     8.4 

0  12.9 

0.04 

6.0 

0.982 

0.06 

0     3.6 

0     6.0 

0  12.5 

0  19.4 

0.06 

1 1.0 

0.960 

0.08 

0     4.8 

0     8.0 

0  16.7 

I     1.8 

0.08 

16.2 

0.930 

O.IO 

0     6.0 

0  lO.O 

0  20.9 

I     8.3 

O.IO 

21.8 

0.894 

0.12 

0     7.3 

0   1 1.9 

I      I.I 

I   14.8 

0.12 

27.8 

0.852 

0.14 

0     8.5 

0   13.9 

I     5-3 

I  21.2 

0.14 

34.6 

0.809 

0.16 

0     9.7 

0   15.9 

I     9.4 

2     3.7 

0.16 

42.1 

0.764 

0.18 

0  10.9 

0   17.9 

I   136 

2   10.2 

0.18 

50.5 

0.723 

0.20 

0    I2.I 

0   19.9 

I   17.8 

2   16.6 

0.20 

59.9 

0.687 

0.22 

0  13-3 

0  21.9 

I  22.0 

2  23.1 

0.22 

70.2 

0.661 

0.24 

0  145 

0  23.9 

2      2.1 

3     5-5 

0.24 

81. 1 

0.647 

0.26 

0  15.7 

I      1.9 

2      6.3 

3  12.0 

0.26 

92.2 

0.647 

0.28 

0  16.9 

I      3.8 

2    10.5 

3  X8.5 

0.28 

103. 1 

0.661 

0.30 

0  18.1 

I     5-8 

2    14.7 

4    0.9 

0.30 

"34 

0.687 

0.32 

0  19.4 

I     7.8 

2    18.9 

4     7-4 

0.32 

122.8 

0.723 

0.34 

0  20.6 

I     9.8 

2    23.0 

4  13.9 

0.34 

131-2 

0.764 

0.36 

0  21.8 

I   11.8 

3      3-2 

4  20.3 

0.36 

138.7 

0.809 

0.38 

0  23.0 

I   1 3-8 

3     7.4 

5     2.8 

0.38 

145.4 

0.852 

0.40 

I     0.2 

I   158 

3  "6 

5     9.2 

0.40 

15 1. 5 

0.894 

0.42 

I     1.4 

I   17.8 

3  15.8 

5  157 

0.42 

157.1 

0.930 

0.44 

I     2.6 

I   19.8 

3  19.9 

5  22.2 

0.44 

162.3 

0.960 

0.46 

I     3-8 

I  21.8 

4    0.1 

6    4.6 

0.46 

167.2 

0.982 

0.48 

I     5-0 

I  23.7 

4    4-3 

6  II. I 

0.48 

172.0 

0.995 

0.50 

I     6.2 

2     1.7 

4    8.5 

6  17.6 

0.50 

176.6 

1. 000 

0.52 

I     7.5 

2     3.7 

4  12.6 

7     0.0 

0.52 

181.3 

0.995 

0.54 

I     8.7 

2     5.7 

4  16.8 

7     6.5 

0.54 

186.0 

0.982 

0.56 

I     9.9 

2     7.7 

4  21.0 

7  12.9 

0.56 

19 1.0 

0.960 

0.58 

I  II. I 

2     9.7 

5     1.2 

7  19.4 

0.58 

196.2 

0.930 

0.60 

I   12.3 

2  11.7 

5     5-4 

8     1.9 

0.60 

201.8 

0.894 

0.62 

I   13.5 

2  13.7 

5     9-5 

8     8.3 

0.62 

207.8 

0.852 

0.64 

I   14.7 

2  15.7 

5  13.7 

8  14.8 

0.64 

214.6 

0.809 

0.66 

I  159 

2  17.6 

5  17.9 

8  21.3 

0.66 

222.1 

0.764 

0.68 

I   17.1 

2  19.6 

5  22.1 

9     3.7 

0.68 

230.S 

0.723 

0.70 

I   18.3 

2  21.6 

6     2.3 

9  10.2 

0.70 

239.9 

0.687 

0.72 

I   19.6 

2  23.6 

6     6.4 

9  16.6 

0.72 

250.2 

0.661 

0.74 

I  20.8 

3     1-6 

6  10.6 

9  23.1 

0.74 

261. 1 

0.647 

0.76 

X  22.0 

3     3.6 

6  14.8 

10    5.6 

0.76 

272.2 

0.647 

0.78 

I  23.2 

3     5-6 

6  19.0 

10  12.0 

0.78 

283.1 

0.661 

0.80 

2    0.4 

3     7.6 

6  23.2 

10  18.5 

0.80 

293.4 

0.687 

0.82 

2     1.6 

3     9.6 

7     3.3 

II       I.O 

0.82 

302.8 

0.723 

0.84 

2     2.8 

3  "5 

7     7-5 

II     7.4 

0.84 

311.2 

0.764 

0.86 

2    4.0 

3  135 

7  "-7 

II   13.9 

0.86 

318.7 

0.809 

0.88 

2     5.2 

3  15.5 

7  15.9 

II  20.3 

0.88 

325.4 

0.852 

0.90 

2    6.4 

3  17.5 

7  20.0 

12     2.8 

0.90 

331.5 

0.894 

0.92 

2     7.7 

3  19.5 

8     0.2 

12     9.3 

0.92 

337.1 

0.930 

0.94 

2     8.9 

3  21.5 

8     4.4 

12  15.7 

0.94 

342.3 

0.960 

0.96 

2  10. 1 

3  23.5 

8     8.6 

12  22.2 

0.96 

347.2 

0.982 

0.98 

2  11.3 

4     1.5 

8  12.8 

13     4.7 

0.98 

352.0 

0.995 

1. 00 

2  12.5 

4     3.5 

8  16.9 

13  "I 

I. GO 

356.6 

1. 000 

The  fraction  of  a  revolution  is  reckoned  from  the  Northern  Elonsation. 
Position  angle  of  satellite  ^/►»+(P-Po). 

Apparent  distance  of  satellite  j— F-^-- 

P 
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a(p) 

a(p) 

Dai 

e. 

P-Po 

f 

r 

Date. 

P-P^ 

p 

Ariel. 

Umbrid. 

TiUnia. 

Obenm. 

ArieL 

UmbrieL 

TiUnia.' 

! 

Obcroo. 

0 

#/ 

#/ 

II 

II 

e 

II 

// 

II 

tt 

Mar. 

29 

-0.6 

13.0 

18.3 

29.8 

39.8 

July 

27 

0.0 

14.0 

19.7 

32.1 

429 

Apr. 

3 

0.7 

13.0 

18.4 

29.9 

40.0 

Aug. 

I 

+0.1 

14.0 

197 

32.1 

42.9 

8 

0.8 

13.I 

18.4 

30.0 

40.2 

6 

0.2 

14.0 

19.7 

32.1 

42.9 

13 

0.8 

13.2 

18.5 

30.1 

40.3 

II 

0.3 

14.0 

197 

32.0 

429 

18 

0.9 

132 

18.6 

30.3 

405 

16 

0.4 

14.0 

19.6 

320 

42.8 

23 

-0.9 

13.3 

18.7 

30.4 

40.6 

21 

+0.5 

13.9 

19.6 

320 

42.7 

28 

I.O 

13.3 

18.7 

30.5 

40.8 

26 

0.6 

13.9 

19.6 

31  9 

42.6 

May 

3 

I.O 

13.4 

18.8 

30.6 

41.0 

31 

0.6 

13-9 

195 

31.8 

42.5 

8 

1.0 

13-4 

18.9 

30.8 

41.2 

Sept. 

5 

0.7 

13-8 

19-5 

31.7 

42.4 

13 

I.O 

13.5 

19.0 

30.8 

4*3 

10 

0.8 

13.8 

19.4 

31.6 

423 

18 

-I.O 

13.5 

19.I 

310 

41.5 

15 

+0.8 

13.7 

19.4 

31.5 

42.2 

23 

I.O 

13.6 

19.I 

31.2 

41.7 

20 

0.9 

13.7 

19-3 

31.4 

42.0 

28 

0.9 

13.6 

19.2 

31.3 

41.8 

25 

0.9 

13.7 

19.2 

31.3 

41.9 

June 

2 

0.9 

13.7 

19.3 

31.4 

42.0 

30 

I.O 

13.6 

19.1 

31.2 

41-7 

7 

0.9 

13.7 

19.3 

31.5 

42.1 

Oct. 

5 

I.O 

13-5 

19.1 

3I.I 

41-5 

12 

-0.8 

13.8 

19.4 

31.6 

42.3 

10 

+1.0 

13.5 

19.0 

30.9 

41.4 

17 

0.7 

13.8 

19.5 

31.7 

42.4 

15 

I.O 

13.4 

18.9 

30.8 

41.2 

22 

0.6 

13.9 

19.5 

31.8 

42.5 

20 

0.9 

13-4 

18.8 

30.7 

41.0 

27 

0.6 

13.9 

19.6 

31.9 

42.6 

25 

0.9 

13-3 

18.8 

30.5 

40.8 

July 

2 

0.5 

13.9 

19.6 

31.9 

42.7 

30 

0.9 

13.3 

18.7 

30.4 

40.7 

7 

-0.4 

14.0 

19.6 

32.0 

42.8 

Nov. 

4 

+0.8 

13.2 

18.6 

30.3 

405 

12 

0.3 

14.0 

19.7 

32.0 

42.8 

9 

0.8 

13.1 

18.5 

30.1 

40.3 

17 

0.2 

14.0 

19.7 

32.1 

42.9 

14 

0.8 

13.1 

18.4 

30.0 

40.1 

22 

-O.I 

14.0 

19.7 

32.1 

42.9 

19 

+0.7 

13.0 

18.4 

29.9 

40.0 

SATELLITE  OF  NEPTUNE,  1913. 


Time  from 

Bastem 
Blongation. 

^ 

F 

Time  from 

Bastern 
Blongation. 

^ 

F 

Date. 

P-Po 

a(p) 
P 

Date. 

P-P. 

d     h 

0 

d     h 

0 

0 

II 

0 

i» 

0     0 

0     3 
0     6 

IIO.O 

105.0 
99.9 

1. 000 

0.995 
0.980 

3     0 
3     3 
3     6 

287.6 
282.5 

277.3 

0.999 
0.989 
0.969 

Jan.  0 

5 
10 

+0.5 
0.4 

-K).2 

16.9 
16.9 
16.9 

Apr    30 

May     5 

10 

-1.5 
1.3 

16.2 
16. 1 
16. 1 

0     9 

94.6 
88.9 

0.955 
0.922 

3     9 
3   12 

271.8 
265.9 

0.940 
0.904 

15 
20 

0.0 
-0.2 

16.9 
16.9 

15 

-1.2 

16.0 

0  12 

Sept.  26 

+3-9 

16.I 

0  15 
0  18 

0  21 

1  0 

I     3 

82.8 
76.0 
68.5 
60.1 
50.6 

0.883 
0.839 

0.793 
0.748 

0.708 

3   15 
3  18 

3  21 

4  0 
4     3 

259.5 
252.4 
244.5 
235.6 
225.6 

0.862 
0.816 

0.770 
0.727 
0.691 

25 

30 

Feb.  4 

9 
14 

-0.3 

0.5 
0.6 

0.8 

I.O 

16.9 
16.8 
16.8 
16.8 
16.8 

Oct.     I 

6 

II 

16 

21 

+4.0 

4.1 
4-2 
4.2 

4-3 

16.1 
16.2 
16.2 
16.3 
16.3 

I     6 

I     9 
I   12 

I   15 
I   18 

40.1 

28.8 

17.1 

5.6 

354.7 

0.676 
0.657 
0.653 
0.665 
0.690 

4     6 
4     9 
4  12 

4  15 
4  18 

214.6 
203.1 
191.4 
180.1 
169.6 

0.665 
0.654 
0.658 
0.676 

0.707 

19 

24 
Mar.  I 

6 

II 

-I.I 
1.2 

1.3 

1-4 

1.5 

16.8 
16.7 
16.7 
16.7 
16.6 

26 

31 
Nov.    5 

10 
15 

+4.3 
4.3 
4.3 
4.3 
4.3 

16.4 
164 
16.5 
16.5 
16.5 

I   21 

344-7 

0.726 

4  21 

160. 1 

0.747 

16 

-1.6 

16.6 

20 

+4.2 

16.6 

2     0 

2     3 
2     6 

335.7 

327.7 
320.6 

0.770 
0.815 
0.861 

5     0 
5     3 
5     6 

151.7 
144.2 

137.4 

0.792 
0.838 
0.882 

21 
26 
31 

1.7 
1-7 
1.7 

16.5 
16.5 
16.4 

25 

30 

Dec    5 

41 
4.1 
4.0 

16.6 
16.7 
16.7 

2     9 

314.2 

0.903 

5     9 

131.3 

0.922 

Apr.  5 

1-7 

16.4 

10 

3.8 

16.7 

2   12 

2   15 
2   18 

308.4 
302.9 
297.6 

0.940 
0.968 
0.988 

5   12 
5   15 
5   18 

125.6 
120.3 
115. 1 

0.955 
0.980 

0.995 

10 

15 
20 

-1-7 

1.7 
1.6 

16.4 
16.3 
16.3 

15 
20 

25 

+3.7 
3.6 

3.5 

16.8 
16.8 
16.8 

2   21 

292.6 

0.999 

5  21 

1 10. 1 

1. 000 

25 

-1.6 

16.2 

30 

+3.3 

16.9 

Position  angle  of  satellite  /»->^  +(P  -Po). 
Apparent  distance  of  satellite  s  —F^i^* 
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APPARENT  ORBIT  OF  THE  SATELLITE  OF  NEPTUNE  AT  DATE  OF  OPPOSITION, 
JANUARY  14,  1913,  AS  SEEN  IN  AN  INVERTING  TELESCOPE. 

South 


North 


Date. 

Position  Angle 
of  Apsis. 

Apparent  Distance 
at  Apsis. 

Jan.     22, 
May      2, 
Oct.       9, 
Dec.    28, 

0 

109.8 
108.6 
1 14.2 

"34 

ft 
16.8 
16. 1 
16.1 
16.8 

WASHINGTON  MEAN  TIME  OF  GREATEST  ELONGATION. 


East. 

West. 

East. 

West. 

East. 

West. 

d       h 

d     .h 

d 

h 

d      h 

d 

h 

d      h 

Jan. 

5   12.5 

Jan. 

8  II. I 

Mar. 

28 

20.1 

Mar. 

31   18.6 

Oct. 

14 

13.1 

Oct. 

17  11.6 

II     9.6 

14     8.2 

Apr. 

3 

17.1 

Apr. 

6  15.6 

20 

10. 1 

23     8.6 

17     6.8 

20    5.3 

9 

14.2 

12  12.7 

26 

7-2 

29     5-7 

23     3.9 

26     2.4 

15 

11.2 

18     9.7 

Nov. 

I 

4-2 

Nov. 

4     2.7 

29      I.O 

31  23.6 

21 

8.2 

24     6.8 

7 

1.2 

9  23.7 

Feb. 

3  22.2 

Feb. 

6  20.7 

27 

5-3 

30     3.8 

12 

22.3 

15  20.8 

9   19-3 

12   17.8 

May 

3 

2-3 

May 

6     0.8 

18 

193 

21   17.8 

15   16.4 

18   14.9 

8 

234 

II   21.9 

24 

16.4 

27  14.9 

21    135 

24  12.0 

14 

20.4 

17   18.9 

30 

13.5 

Dec. 

3  12.0 

27   10.6 

Mar. 

2     9.2 

20 

17.4 

23   159 

Dec. 

6 

10.6 

9     91 

Mar. 

5     7-7 
II     4.8 

8     6.3 
14     3-4 

12 

7-7 
4.8 

15     6.2 
21     3-3 

Sept. 

26 

22.2 

Sept. 

29  20.7 

18 

17     1.9 

20    0.5 

Oct. 

2 

19. 1 

Oct. 

5   17.6 

24 

1-9 

27     0.4 

22  23.0 

25  21.5 

8 

16.1 

II   14.6 

29 

23.0 

32  21.5 

The  above  times  are  the  instants  of  each  passage  of  the  satellite  through  the 

apsis  of  its  apparent  orbit.     The  position  of  the  satellite  at  any  other  time  may  be 

found  by  measuring  around  the  orbit  from  the  apsis  last  passed  through,  bearing 

in  mind  that  the  radius  vector  of  the  satellite  describes  equal  areas  in  equal  times. 

The  sidereal  period  of  the  satellite  of  Neptune  is  5**  21*^.044. 

NoTS. — In  the  preceding  diagrams  the  central  circle  represents  the  planet  and  is  on  the  same  scale  as  the  orbits. 

[Eph  13] 
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Grographic 

Reduction  to 

Alti- 

Log  p 

Longitude 

No. 

Placb. 

Geocentric 

tude 

(Including 

from 

I^alllU 

%s^. 

Latitude. 

(Meiers). 

aUUude), 

Washington. 

I 

Abbadia,  France   . 

0             / 

+43  22 

52.2 

/         // 
-II    39.2 

69 

9.999313 

h 
-  5 

m         s 
I    15-7 

2 

Adelaide  .... 

-34  55 

38 

+10   56.8 

43 

9.999  523 

+   9 

37  23.92 

3 

Albany,  N.  Y.  .     . 

+42  39 

12.7 

-11    38.0 

67 

9999331 

-  0 

13    9-0 

4 

Algiers     .... 

+36  47 

50 

-II     11.3 

342 

9.999  497 

-  5 

20  24.33 

5 

Allegheny,  Pa. .     . 

+40  28 

58.0 

-II    31.4 

384 

9.999409 

+  0 

II  49.61 

6 

Amherst,  Mass. 

+42  21 

56.5 

-II    37.3 

no 

9-999  341 

-  0 

18     9.85 

7 

Ann  Arbor,  Mich. . 

+42   16 

48.0 

-II    370 

285 

9.999  355 

+  0 

26  39.41 

8 

Appleton,  Wis. 

+44  15 

39 

-II    40.1 

238 

9.999  301 

+  0 

45  20.11 

9 

Arcetri     .... 

+43  45 

14.6 

-II  39-7 

184 

9.999310 

-  5 

53  1712 

lO 

Arequipa,  Peru 

-16  22 

28.0 

+  6  17.8 

2452 

0.000051 

-  0 

22     4.05 

II 

Armagh,  Ireland    . 

+54  21 

12.7 

-II     4.2 

61 

9.999  033 

-  4 

41  40.4 

12 

Athens     .... 

+37  58 

20.7 

-II   18.9 

107 

9.999  452 

-  6 

43     8.70 

13 

Baltimore,  Md. 

+39  17 

48 

-11  25.5 

75 

9.999417 

-  0 

I  49.8 

H 

Bamberg,  Bavaria. 

+49  53 

6.0 

-II  30.7 

300 

9.999  161 

-  5 

51  49-43 

15 

Barcelona,  Spain  . 

+41  25 

18 

-II  34-7 

420 

9.999  387 

-  5 

16  43.8 

i6 

Bayswater    .     .     . 

-31  55 

13 

+10  27.8 

30 

9.999  593 

+11 

8     6 

17 

Beloit,  Wis. .     .     . 

+42  30 

8.4 

-II  37-6 

•      •      • 

9999331 

+  0 

47  51.5 

i8 

Bergen,  Norway    . 

+60  23 

54 

-10     2.7 

•      •      • 

9.998  888 

-  5 

29  28.53 

19 

Berkeley,  Cal.  .     . 

+37  52 

23.6 

-II   18.3 

97 

9.999  455 

+  3 

0  46.94 

20 

Berlin,  Prussia.     . 

+52  30 

16.7 

-II   17.1 

47 

9.999  078 

-  6 

I  50.63 

21 

Berlin,  Prussia.     . 

+52  31 

30.7 

-II   17.0 

•      •      • 

9-999  075 

-  6 

I  43.23 

22 

Berlin,  Prussia .     . 

+52  29 

7 

-II   173 

38 

9.999078 

-  6 

2    lO.O 

23 

Berne,  Switzerland 

+46  57 

8.7 

-II  390 

573 

9.999  255 

-  5 

38     1.51 

24 

Besangon,  France  . 

+47  14 

59.0 

-II  38.5 

310 

9.999229 

-  5 

32  12.95 

25 

Bethlehem,  Pa.      . 

+40  36 

23.1 

-II  31.9 

•      •      • 

9.999  379 

-  0 

6  43.93 

26 

Birr  Castle,  Ireland 

+53     5 

47.0 

-II   13.3 

56 

9.999  064 

-  4 

36  34.9 

27 

Bloomington,  Ind. 

+39     9 

54 

-II  25.5 

266 

9-999  433 

+  0 

3838 

28 

Bogota 

+  4  36 

15.4 

-II  51.5 

2634 

0.000170 

-  0 

II  21.58 

29 

Bombay,  India 

+18  53 

45 

-  7     8.1 

19 

9.999  848 

-  9 

59  31.52 

30 

Bonn,  Prussia  .     . 

+50  43  45  0 

-II  26.9 

62 

9.999  124 

-  5 

36  39.00 

31 

Bordeaux,  France 

+44  50 

7.2 

-II  40.4 

73 

9.999  276 

-  5 

6  10.24 

32 

Boston,  Mass.    .     . 

+42  20 

58 

-II  37.2 

•      •      • 

9.999  334 

-  0 

23  56.7 

33 

Bothkamp,  Prussia 

+54  12 

9.6 

-II     5.3 

32 

9.999  035 

-  5 

48  47.0 

34 

Bremen,  Germany 

+53     4 

36 

-II   134 

•      •      • 

9.999061 

-  5 

43  31.7 

35 

Breslau,  Prussia    . 

+51     6 

55.8 

-II  25.0 

147 

9.999  120 

-  6 

16  24.57 

36 

Brisbane  .... 

-27  28 

0 

+  9  32.2 

•      •      • 

9.999  689 

+  8 

39  37.8 

37 

Brussels,  Belgium. 

+50  47 

55-5 

-II  26.6 

100 

9.999  125 

-  5 

25  42.7 

38 

Budapest,  Hungary 

+47  29 

34-7 

-II  38.0 

•      •      • 

9.999  202 

-  6 

24  31. 1 

39 

Cambridge,  Eng.    . 

+52   12 

516 

-II   18.9 

26 

9.999084 

-  5 

8  38.53 

40 

Cambridge,  Mass.  . 

+42  22 

47.6 

-II  37-3 

24 

9.999  336 

-  0 

23  44.73 

41 

Cape  of  Good  Hope 

-33  56 

3.6 

+10  48.0 

16 

9-999  544 

-  6 

22  10.54 

42 

Carloforte     .     .     . 

+39     8 

9 

-II  25.3 

18 

9.999417 

-  5 

41  30.7 

43 

Catania,  Sicily  .     . 

+37  30 

13.3 

-II   16.0 

47 

9.999  460 

-  6 

8  36 

44 

Charkow,  Russia   . 

+50     0 

9.6 

-II  30.2 

138 

9.999  147 

-  7 

33  11.55 

45 

Charlottesville,  Va. 

+38     2 

1.2 

[Ei 

-II   19.3 

250 

9.999461 

+  0 

5  49.44 
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l™.„„.  ™. 

Rcductioa 

No. 

of  H»D 

1         tn  Time. 

Id  Arc. 

S.  T™.  N. 

h 

^ 

I 

+  0701 

■¥ 

145      15 

+       1.15 

Obs.  Paris  Academy  of  Science,  Hendaye. 

a 

-914  20.30 

- 

3835    4-5 

«-  91.06 

■4 

3 

+  4  55    6-8 

* 

73  46  42.0 

-f  48.48 

Dudley  Obs,    Old  Obs- 36".8  N..  e*.??  E. 

4 

-012    8.55 

3    2    8.2 

-     a.oo 

At  Bouiariab,  near 

5 

+  5  20   5-39 

■K 

80    120.8 

+  52.58 

Univ.                         .    OldOba.,76".4S.,2'.46E. 

6 

+  4  50   5-93 

■H 

72  31  29.0 

-K  47-66 

OldObs,  jo",6N.,i',36E. 

•J 

+  5  34  55- 19 

■t- 

83  43  47-8 

+  55-oa 

University  of  Michigan. 

8 

+  5  53  35  89 

■t- 

88  23  58.4 

+  58-09 

the  Lawrence  University. 

9 

-045    1-34 

- 

11  1520.1 

-    7.40 

Italy. 

lO 

+  44611.73 

+ 

7'  32  56.0 

+  47.02 

Harvard  College  Observatory. 

II 

+  02635.4 

+ 

63851.0 

+     4-37 

University  Observatory. 

12 

-  I  3452-92 

- 

2343138 

-  1 5-59 

Greece. 

13 

+  56  26.0 

■\- 

76  36  30 

+  50.34 

•^m?.                                      Observatory. 

14 

-  0  43  33.65 

- 

105324.8 

-     7-.6 

15 

-  0    8  28.0 

- 

270 

~     1-39 

Fabra                                   Acad,  of  Sci.  and  Arts. 

i6 

-  7  43  38 

_ 

155430 

-  76.16 

West  Australia. 

17 

+  5  56    7-3 

+ 

89    I  49.5 

+  58.50 

Beluit  College. 

18 

-021  12.75 

- 

5.8ii.a 

-    3.48 

Naval  School. 

19 

+  89    2.7a 

+  122  1540.8 

+  80.34 

of  the  University  of  California. 

30 

-  0  53  34.85 

132342.8 

-    8.80 

Royal  Obs.     Old  Obs.  56".4  N.,  o'.ag  W. 

ai 

-  0  53  27.45 

- 

132151-8 

-    8.78 

Urania 

aa 

-  05354.2 

- 

132833 

-     8.86 

n 

-  0  29  45.73 

- 

7  26  a6.o 

-     4.89 

University. 

24 

-  02357.17 

5  59  17.6 

-     3-94 

n 

+  5    131-85 

+ 

75  22  57.8 

+  49-53 

Sayre  Obs.  of  Lehigh  Univ.  at  South  Bethlehem. 

26 

+  031  40.9 

+ 

7  55  13.5 

■f     520 

Private                     M  the  Eari  of  Rosse. 

27 

+  5  46  54 

+ 

86  43  30 

+  56.99 

of  Iitdiana. 

28 

+  45654.20 

+ 

74  13  33-0 

+  4877 

of  Colombia. 

29 

-451  15-74 

- 

724856-1 

-  47.85 

Colaba. 

30 

-  02823.22 

- 

7    548.3 

-     4.66 

Observatory. 

31 

+  02    5.54 

+ 

031  23.1 

+     0.34 

Univ.  of  Bordeaux  at  Floirac. 

32 

+  4  44  191 

-f 

71    446.5 

+  46-71 

Univ.      OldObs,  34"N..  4'.i  E. 

33 

-  0403I-2 

- 

10    748.0 

-     6.66 

Herr.  von  Bfilow. 

34 

-035  15-9 

- 

8  48  58.5 

-     5.79 

Observatory. 

35 

-  1    8    8.79 

- 

17    a  11.8 

Observatory. 

36 

-10  12    6.4 

- 

53     I  36 

-100.55 

Queensland,  Australia. 

37 

-  01726.9 

- 

421  43  5 

-     2.87 

Belgium.  Old  Obs.3':8"N.,i*.8  E. 

38 

-  I  16  15.3 

_ 

19    3  49-5 

-  12.53 

Wm.  of  Royal  Polytechnic  School- 

39 

-  0   0  2a.75 

_ 

0    541.2 

-     0.06 

^                                           Observatory. 

40 

■H  4443105 

+ 

71    7  45-8 

+  46-74 

Observatory. 

41 

-  I  13  54.76 

- 

18  28  41.4 

-  12.14 

Royal 

4a 

-033  14.9 

_ 

81843.5 

-     546 

V^           Sardinia. 

43 

- 

15    5    0 

-     9-9> 

Obs.  of  the  University. 

44 

-  3  24  55.77 

36  1356.6 

-  23.81 

45 

+  5  14    5-22 

-I- 

7831  18.3 

-I-  51.60 

Leander  McCormkk  Obs.  of  Univ.  of  Virginia. 
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-t-:_ 

Reduction  to 

Alti- 

Ix>g p 

Longit 

No. 

Placs. 

Gcosrapui^ 

Geocentric 

tude 

(Including 

fron 

l^UlU 

uc. 

Latitude. 

(Meters) . 

altitude). 

Washini 

46 

Chicago,  111..     .     . 

0                / 
+41        50 

I.O 

-II    35.9 

•        •        • 

9.999  348 

h     m 
+  0  42 

47 

Christiania,  Norway 

+59  54  44.0 

-10      8.7 

25 

9.998  901 

-  5  51 

48 

Cincinnati,  Ohio    . 

+39     8 

19.5 

-II    25.4 

249 

9.999  433 

+  0  29 

49 

Cleveland,  Ohio 

+41  30 

14.5 

-II  34-9 

212 

9.999  370 

+  0   18 

50 

Clinton,  N.  Y.   .     . 

+43     3 

17.0 

-II  38.7 

276 

9.999  335 

-06 

51 

Coimbra,  Portugal 

+40  12 

24.5 

-II  30.3 

99 

9.999  396 

-  4  34 

52 

Columbia,  Mo.  .     . 

+38  56 

51.7 

-II  24.4 

225 

9.999  436 

+  I     I 

53 

Columbus,  Ohio 

+39  59 

50.4 

-II  29.4 

•      •      • 

9.999  394 

+  0  23 

54 

Copenhagen .     .     . 

+55  41 

12.6 

-10  53.1 

14 

9.998  998 

-5  58 

55 

Cordoba  .... 

-31  25 

15.2 

+10  22.2 

434 

9.999  632 

-  0  51 

56 

Cracow,  Austria    . 

+50     3 

52.0 

-II  29.9 

220 

9.999152 

-  6  28 

57 

Dantzig    .... 

+54  21 

18.0 

-II     4.1 

3 

9.999029 

-  6  22 

58 

Dehra  Dun,  India. 

+30  18 

51.8 

-10    9.4 

687 

9.999  674 

-10  20 

59 

Denver,  Colo.    .     . 

+39  40  36.4 

-II  27.9 

1650 

9.999514 

+  I  51 

60 

Des  Moines,  Iowa . 

+41  36 

0 

-II  35.2 

296 

9.999  374 

+  I     6 

61 

Dorpat,  Russia 

+58  22 

47-1 

-10  26.4 

65 

9.998  938 

-6  55 

62 

Dresden,  Saxony  . 

+51     2 

16.8 

-II  25.4 

•      •      • 

9.999  1 12 

-6     3 

63 

Dublin,  Ireland 

+53  23 

13. 1 

-II   11.3 

86 

9.999  059 

-  4  42 

64 

Dun  Echt.,  Scotland 

+57     9 

36 

-10  39.2 

141 

9.998  972 

-  4  58 

65 

Durham,  England 

+54  46 

6.2 

-11     0.9 

107 

9.999  026 

-  5     I 

66 

Diisseldorf ,  Prussia 

+51   12 

25.0 

-II  24.6 

26 

9.999  1 10 

-  5  35 

67 

Edinburgh,  Scotland 

+55  55 

28.0 

-10  50.9 

134 

9.999000 

-  4  55 

68 

Edinburgh,  Scotland 

+55  57 

23.2 

-10  50.7 

106 

9.998  998 

-  4  55 

69 

Evanston,  111.    .     . 

+42     3 

33.4 

-II  36.5 

175 

9.999  354 

+  0  42 

70 

Flagstaff,  Ariz. 

+35  12 

30.4 

-10  59.2 

2210 

9.999  664 

+  2  18 

71 

Gaithersburg,  Md. 

+39     8 

13.2 

-II  25.4 

165 

9.999427 

+  00 

72 

Geneva,  N.  Y.  .     . 

+42  52 

46.2 

-II  38.3 

152 

9.999331 

-00 

73 

Geneva,  Switzerland 

+46  II 

58.8 

-II  39.9 

406 

9.999  264 

-  5  32 

74 

Genoa,  Italy     .     . 

+44  25 

9.3 

-II  40.2 

105 

9.999  288 

-  5  43 

75 

Georgetown,  D.  C. 

+38  54 

26.7 

-II  24.2 

46 

9-999  425 

+  00 

76 

Glasgow,  Mo.    .     . 

+39  13 

45.6 

-II  25.8 

227 

9.999  430 

+  I     3 

77 

Glasgow,  Scotland. 

+55  52 

42.8 

-10  51.5 

55 

9.998  997 

-  4  51 

78 

Gotha,  Germany   . 

+50  56 

37.9 

-II  25.9 

320 

9.999136 

-  5  51 

79 

Gottingen,  Prussia 

+51  31 

47.9 

-II  22.8 

160 

9.999  1 1 1 

-  5  48 

80 

Greencastle,  Ind.   . 

+39  38  46.6 

-II  27.8 

262 

9.999421 

+  0  39 

81 

Greenwich,  England 

+51  28 

38.1 

-II  23.1 

47 

9.999  104 

-5    8 

82 

Hamburg,  Germany 

+53  28 

46.0 

-II   10.6 

40 

9.999  054 

-  5  49 

83 

Hamburg,  Germany 

+53  33 

7.0 

-II    lO.I 

25 

9.999051 

-  5  48 

84 

Hamburg,  Germany 

+53  32 

51.8 

-II   10.2 

30 

9.999051 

-  5  48 

85 

Hanover,  N.  H.     . 

+43  42 

15.3 

-II  39.6 

183 

9.999312 

-  0  19 

86 

Haverford,  Pa. .     . 

+40    0 

40.1 

-II  29.4 

•     •     • 

9.999  394 

-07 

87 

Heidelberg,  Baden 

+49  23 

55.2 

-II  32.6 

570 

9.999  192 

-  5  43 

88 

Heidelberg,  Baden 

+49  23 

54.9 

-II  32.6 

562 

9.999  191 

-  5  43 

89 

Helsingfors,  Finland 

+60     9  42.6 

-10    5.6 

38 

9.998  896 

-  6  48 

90 

Her^ny,  Hungary  . 

+47  15 

47.4 

-II  38.4 

229 

9.999  224 

-  6  14 
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LONOm7D8    FROM 

Orbbnwich. 

Reduction 

from  Or. 

Sid.  Time 

No. 

of  Mean 

DSflCRIPTION. 

In  Time. 

In  Arc. 

Noon  to 

Local 

S.  T.  M.  N. 

h     m       s 

•       /       // 

% 

46 

+5  50  26.84 

+ 

87  36  42.6 

■^57-57 

Old  Obs.;  transferred  to  Evanston,  111.,  in  1887. 

47 

-0  42  53.52 

— 

1043  22.8 

-  7.05 

Observatory  of  the  University. 

48 

+5  37  41.40 

+ 

8425  21.0 

+55.48 

Univ.Obs.onMt.Lookout.01dObs.i'53"S.i7*.6W. 

49 

+5  26  25.82 

+ 

81  36  27.3 

+53.62 

Obs.  of  Case  School  of  Applied  Science. 

50 

+5    I  37.45 

+ 

752421.7 

+49.55 

Litchfield  Obs.  of  Hamilton  College. 

51 

+0  33  43.1 

+ 

8  25  46.5 

+  5.54 

Royal  Astronomical  Observatory  of  Portugal. 

52 

+6    9  18.33 

+ 

92  1935.0 

+60.67 

Laws  Observatory  of  the  University  of  Missouri. 

53 

+5  32    2.6 

+ 

83    039.0 

+54.55 

Emerson  McMillan  Obs.  of  Ohio  State  Univ. 

54 

-0  50  18.70 

— 

123440.5 

-  8.26 

University  Observatory,  Denmark. 

55 

+4  16  48.22 

+ 

6412    3.3 

+42.19 

National  Observatory  of  Argentine  Republic. 

56 

-I  19  50.28 

— 

19  57  34.2 

-13.12 

Royal  University  Observatory. 

57 

-I  14  39.6 

— 

18  39  54.0 

-12.26 

Western  Prussia. 

58 

-5  12  13.47 

— 

78    3  22.0 

-51.29 

Obs.  Great  Trigonometric  Survey  of  India. 

59 

+6  59  47.63 

+104  56  54.4 

+68.96 

Chamberlin  Observatory  of  the  Univ.  of  Denver. 

60 

+6  14  30.56 

+ 

93  37  38.4 

+61.52 

Drake  University  Observatory. 

61 

-1  46  53.29 

— 

2643  19.3 

-17.56 

Observatory  Imperial  University  (Jurjew). 

62 

-0  54  54.85 

— 

134342.7 

-  9.02 

Baron  Engelhardt's  Observatory. 

63 

+0  25  21. 1 

+ 

6  20  16.5 

+  4.16 

Observatory  of  Trinity  College  at  Dunsink. 

64 

+0    9  40.0 

+ 

2  25    0.0 

+  1.59 

Formerly  Lord  Crawford's  Observatory. 

65 

+0    6  19.75 

+ 

I  34  56.3 

+  1.04 

Observatory  of  the  University. 

66 

-0  27    5.0 

— 

646  15.0 

-  4.45 

Municipal  Observatory,  Bilk. 

67 

+0  12  44.2 

+ 

311    3.0 

+  2.09 

Royal  Obs.  of  Scotland,  Blackford  Hill. 

68 

+0  12  43.1 

+ 

3  10  46.5 

+  2.09 

City  Observatory,  Calton  Hill. 

69 

+5  50  42.3 

+ 

87  40  34.5 

+57.61 

Dearborn  Observatory  of  North  Western  Univ. 

70 

+7  26  44.57 

+111  41    8.6 

+73.39 

Lowell  Observatory. 

71 

+5    847.73 

+ 

'j^  1 1  56.0 

+50.73 

International  Latitude  Observatory. 

72 

+5    8    1.00 

+ 

77    0  15.0 

+50.60 

Smith  Observatory. 

73 

-0  24  36.71 

— 

6    9  10.7 

-  4.04 

Municipal  Observatory. 

74 

-035  41.33 

— 

8  55  20.0 

-  5.86 

Hydrographic  Institute. 

75 

+5    8  18.26 

+ 

77    433.9 

+50.65 

Georgetown  College  Observatory,  Wa^ington. 

76 

+6  II  18.08 

+ 

924931.2 

+61.00 

Morrison  Observatory. 

n 

+0  17  10.55 

+ 

41738.3 

+  2.82 

University  Observatory. 

78 

-0  42  50.49 

— 

104237.3 

-  7.04 

Ducal  Observatory,  Saxe-Coburg-Gotha. 

79 

-0  39  46.29 

— 

9  56  34.3 

-  6.53 

Royal  University  Observatory. 

80 

+5  47  24.34 

+ 

8651    5.1 

+57.07 

McKim  Observatory  of  De  Pauw  University. 

81 

0    0    0.00 

0    0    0.0 

0.00 

Royal  Observatory. 

82 

-0  40  58.5 

— 

10  14  37.5 

-  6.73 

New  Observatory,  Bergedorf . 

83 

-0  39  53-8 

— 

9  58  27.0 

-  6.55 

Old  Observatory. 

84 

-o  39  53.42 

— 

95821.3 

-  6.55 

Imperial  Marine  Observatory. 

85 

+4  49    7.91 

+ 

72  1658.7 

+47.50 

Shattuck  Observatory  of  Dartmouth  College. 

86 

+5     I  12.70 

+ 

75  18  10.5 

+49.48 

Haverford  College  Observatory. 

87 

-0  34  53.13 

— 

84317.0 

-  5.73 

Astronomical  Institute,  Kdnigstuhl. 

88 

-0  34  54.25 

— 

8  43  33.7 

-  5.73 

Astrophysical  Institute,  Kdnigstuhl. 

89 

-I  39  49.15 

— 

245717.3 

-16.40 

University  Observatory. 

90 

-I     6  24.7 

— 

16  36  10.5 

-10.91 

Astrophysical  Obs.,  near  Steinamanger. 

19 


13 ^43 
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... 

P.C. 

'^^:' 

Redudionto 
Latitude. 

Alli- 
lude 

<,.^.f.. 

WashtaBi™. 

91 

Hong  Kong,  China 

+22  18  13.4 

-  8  10.7 

34 

9.999791 

+11    15      2.36 

92 

Iowa  City,  Iowa     . 

+41  40    0 

-'I  35-4 

183 

9-999364 

+  0  57  50 

93 

Ithaca,  N.Y.     .     . 

+42  26  47.3 

-II   37-4 

256 

9-999  349 

-  0     2  19.79 

94 

Jamaica, Westlndies 

+18  24  51 

-  6  58-7 

9-999  854 

+  03  13.70 

95 

Jena,  Saxe-Weimar 

+50  55  34-9 

-II    26.0 

"156 

9.999126 

-  5  54  36.05 

96 

eimer 

+50  56  II.O 

-II  25-9 

174 

9.999126 

-  5  54  36.56 

97 

-26  10  54.5 

+  9  13-5 

1806 

9.999838 

-  7     0  33.8 

98 

Kalocsa   ..'.'. 

+46  3"  417 

-II  39-6 

117 

9-999  235 

-   6  24   tO.I2 

99 

Kasan,  Russia  .     . 

+55  50  JO.o 

-10  51-7 

98 

9.999000 

-  8  23  32.3 

100 

Kasan,  Russia  .     . 

+55  47  243 

-10  52.2 

79 

9.999000 

-  8  24  44.8J 

101 

Kew.  Eng.    .     .     . 

+51  28     6 

-II   23.2 

11 

9.999  102 

-  5     7     0.7 

102 

Kief,  Russia       .     . 

+50  27  10.5 

-II  28.2 

182 

9-999139 

-  7   10  1641 

103 

Kiel,  Prussia     .     . 

+54  20  27.6 

-"     4-3 

48 

9999033 

-  5  48  51-33 

104 

+47  41   54-8 

-II  37-5 

9.999197 

-  6  26  27.5 

105 

,  Prussia 

+54  42  504 

-11     1-3 

22 

9.999022 

-  6  30  14.81 

106 

+48     3  23.1 

-II  36.7 

384 

9-999214 

-  6    4  47-37 

107 

La  Plata  .... 

-34  54  30- 3 

-no  56.7 

12 

9.999521 

-  1   16  38.8 

108 

Lawrence, Kansas . 

+36  57  30 

-II   12.4 

311 

9.999491 

+   1    12  42 

109 

Uiden,  Netherlands 

-I-52     9  20.0 

-II   19.3 

4 

9.999084 

-  5  26  H.9S 

no 

Leipzig,  Saxony     . 

+51  20     5.9 

-II  23.9 

119 

9.999  112 

-  5  57  49-76 

III 

+50  37     7 

-II  27.5 

127 

9-999132 

-  5  30  31-0 

113 

+38  42  31-3 

-II  23.1 

94 

9-999  433 

-  4  31  31-10 

"3 

+53  24    4-8 

-II   1 1.2 

62 

9-999057 

-  4  55  58-45 

114 

+55  4>  51.6 

-10  53.0 

38 

9.999000 

-  6     I     0.79 

J15 

-f44  32  ri.o 

-II  40-3 

42 

9-999  281 

-66     8.19 

116 

+45  4r  41-0 

-II  403 

300 

9.999  268 

-  5  27  24-33 

117 

+43    4  368 

-n  38.7 

292 

9-999336 

+  0  49  22.15 

ri8 

Madras,  India  .     . 

+13    4     8.0 

-  5     7.6 

7 

9-999  925 

-10  29  14.90 

119 

Madrid,  Spain  .     . 

+40  24  29.7 

-II  3I-I 

655 

9-999428 

-  4  S3  30.66 

1 20 

Manila,  P.  I.     .     . 

+14  35  25 

-  5  405 

3 

9.999907 

+10  47  54 

121 

Mare  Island,  Cal.   . 

+38     5  55-8 

-It   19.7 

22 

9.999444 

+  30  49-8 

122 

Mark 

+54  10  31-8 

-II     5-5 

45 

9-999037 

-  4  34  274 

123 

Marseilles,  France . 

+43  18  17.5 

-II  39-1 

75 

9-999315 

-  5  29  5037 

124 

Mauritius      .     .     . 

-20     5  39 

+  7  30.8 

55 

9-999  832 

-  8  58  28.4 

125 

Melbourne,  Victoria 

-37  49  53-4 

-MI    iS.t 

28 

9999451 

+  911  50.2 

136 

Meudon ,  France 

+48  48  18 

-II  34-6 

162 

9.999180 

-  5   17  II-4 

127 

Middletown,Conn. 

+41  33  16.0 

-II  35.1 

9-999  355 

-  0  17  38.60 

I2S 

Milan,  Italy .     .     . 

+45  27  59-3 

-II  40.4 

120 

9.999  262 

-  5  45     1-70 

129 

+44  58  40-0 

-II  40.4 

260 

9.999  285 

+  I     4  41-06 

130 

+39     8     3.6 

-II  25.4 

62 

9.999420 

+  9  27  13-47 

131 

Modena,  Italy   .     . 

-f44  38  52.8 

-II  40.4 

9-999  275 

-  5  5>  58-7 

132 

Montreal,  Canada  . 

+45  30  170 

-II  40.4 

■   67 

9-999258 

-  0  13  57 15 

133!  Moscow,  Russia     . 

+55  45   19-8 

->o  52.5 

150 

9.999005 

-  7  38  32-87 

1341  Mount  Hamilton    . 

+37  20  25.6 

-11   14.9 

1283 

9-999  548 

+  2  58  19-11 

135 

Mount  Wilson  .     . 

+34  12  59-5 

-10  50.6 

1800 

9-999660 

+  2  43  58.55 
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LONGITUDB  FROM 

Grsbnwich. 

Reduction 
from  Or. 

Sid.  Time 

of  Mean 

Noon  to 

Local 

S.  T.  M.  N. 

No. 

In  Time. 

In  Arc. 

DSSCRIPTION. 

h     m        s 

0         f         ff 

8 

91 

-7  36  41.86 

-] 

ti4  1027.9 

-75.01 

British  Colonial  Observatory. 

92 

+6      6     6 

+ 

91  31  30 

+60.14 

Obs.  of  the  State  Univ.  of  Iowa. 

93 

+5    5  55.99 

+ 

76  28  59.9 

+50.26 

Observatory  of  Cornell  University. 

94 

+5  II  29.48 

+ 

77  52  22.2 

+51.17 

Mr.  Hall's  Observatory,  Montego  Bay. 

95 

-0  46  20.27 

— 

II  35    4.0 

-     7.61 

University  Observatory. 

96 

-0  46  20.78 

— 

II  35  11.7 

-     7.61 

The  late  Dr.  Winkler's  Observatory. 

97 

-I  52  18.0 

^ 

28    4  30.0 

-18.45 

Government  Observatory,  Transvaal. 

98 

-I  15  54-34 

— 

18  58  35.1 

-12.47 

Haynald  Obs.,  Hungary. 

99 

-3  15  16.5 

— 

4849    7.5 

-32.08 

Englehardt  Observatory. 

100 

-3  16  29.04 

— 

49    7  15.6 

-32.28 

Imperial  Univ.  Observatory. 

lOI 

+0    I  15. 1 

+ 

0  1846.5 

+    0.21 

Meteorological  Obs.,  Kew  Gardens,  London. 

102 

-2    2    0.64 

— 

3030    9.6 

-20.04 

Imperial  University  Observatory. 

103 

-0  40  35.55 

— 

10    853.3 

-     6.67 

Old  position  of  Transit  Circle,  0^.9  N.,  o».i2  E. 

104 

-I  18  11.7 

— 

193255.5 

-12.85 

Near  Asz6d,  Hungary. 

105 

-I  21  59.04 

— 

202945.6 

-13.47 

Royal  University  Observatory. 

106 

-056  31.59 

— 

14    753.9 

-     9.29 

Obs.  of  the  Benedictines,  Austria. 

107 

+3  51  37-0 

+ 

575415.0 

+38.05 

Obs.  National  Univ.,  Argentine  Republic 

108 

+6  20  58 

+ 

95  1430 

+62.58 

Obs.  of  the  State  Univ.  of  Kansas. 

109 

-0  17  56.17 

— 

429    2.6 

-     2.95 

University  Observatory. 

no 

-0  49  33.98 

— 

12  23  29.7 

-     8.14 

University  Observatory. 

III 

-0  22  15.2 

— 

5  33  48.0 

-     3.66 

University  Observatory,  Cointe. 

112 

+0  36  44.68 

+ 

911  10.2 

+     6.04 

Royal  Astronomical  Obs.,  Tapada. 

113 

+0  12  17.33 

+ 

3    420.0 

+     2.02 

Bidston,  Birkenhead. 

114 

-0  52  45.01 

— 

13  II  151 

-     8.67 

Royal  Observatory  of  the  University. 

115 

~o  57  52.41 

— 

1428    6.1 

-     9.51 

Manora  Observatory,  Austria. 

116 

-0  19    8.55 

— 

4  47    8.3 

-     3.14 

Obs.  of  the  Univ.,  St.  Genis,  Laval. 

117 

+5  57  37.93 

+ 

89  24  29.0 

+58.75 

Washburn  Obs.  of  Univ.  of  Wisconsin. 

118 

-5  20  59.12 

— 

80  1446.8 

-52.73 

Founded  by  East  India  Company. 

119 

+0  14  45.12 

+ 

341  16.8 

+     2.42 

Ast.  and  Meteorological  Observatory. 

120 

-8    350 

— 

1205730 

-79.48 

Meteorological  Observatory. 

121 

+8    9    5.6 

+122  16  24.0 

+80.35 

U.  S.  Naval  Observatory. 

122 

+0  33  48.4 

+ 

8  27    6.0 

+     5.55 

Obs.  of  Col.  Cooper,  near  CoUooney. 

123 

-021  34.59 

— 

5  23  38.9 

-     3.54 

National  Obs.,  Univ.  of  Aix-Marseilles. 

124 

-3  50  12.6 

— 

57  33    90 

-37.82 

Royal  Alfred  Observatory,  Port-Louis. 

125 

-9  39  54.0 

— 

144  58  30.0 

-95.26 

State  Obs.;  transf.  from  Williamstown  in  1861. 

126 

-0    8  55.6 

— 

2  1354.0 

-     1.47 

Seine-et-Oise,  near  Paris. 

127 

+4  50  37.18 

+ 

72  39  177 

+47.74 

Wesleyan  University  Observatory. 

128   -0  36  45.92 

— 

9  II  28.8 

-     6.04 

Royal  Observatory,  Brera. 

129  +6  12  56.84 

+ 

93  14  12.6 

+61.27 

Obs.  of  the  State  University  of  Minnesota. 

130  -9  24  30.75 

— , 

141    741.3 

-92.74 

International  Latitude  Observatory. 

131 

-0  43  42.9 

— 

105543.5 

-     7.18 

Ducal  Observatory. 

132 

+4  54  18.63 

+ 

73  34  39.4 

+48.35 

McGill  University  Observatory. 

133 

-2  30  17.09 

— 

373416.3 

-24.69 

Obs.  of  the  Imperial  University,  Presnia. 

134 

+8    6  34.89 

+121  3843.3 

+79.93 

Lick  Obs.  of  the  University  of  California. 

135 

+7  52  14.33 

+118     334.9 

+77.58 

Solar  Observatory,  near  Pasadena,  Cal. 
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Gwglmrtiic 
Latitude. 

Alli- 

Lot, 

No. 

pmo. 

GeooDtric 

tude 

{Inchidint 

iron, 

Latitude. 

IMlir,). 

oUilwU). 

WaihingtoB. 

136 

Munich,  Bavaria   . 

+48     8  45-5 

-I"    36-5 

528 

9.999222 

h      m        1 

-  5  54  41-85 

137 

+40  51  46.3 

-II    32.8 

154 

9-999  382 

-  6     5   17-51 

138 

+36     8  54.4 

•■II     6.6 

9-999  490 

+  0  38  56.4 

139 

Natal,  S.  Africa    '. 

-29  50  46.6 

+10     3.7 

79 

9.999642 

-  7  12  16.96 

140 

Neuchatel     .     .    . 

+47      0       1 .2 

-II  38.9 

488 

9-999  248 

-  5  36    571 

141 

New                        .J. 

+40  30      0.6 

-II  31-5 

21 

9-999384 

-  0   TO  29.4 

142 

New 

+4>   19  23.3 

-II  34-4 

40 

9-999  364 

-  0  16  35.20 

>43 

New  York.  N.  Y.  . 

+40  48  34  6 

-II  32.6 

9-999  374 

-  0    12    26 

144 

Nice,  France      .     . 

+43  43   '6.9 

-II  39.6 

"376 

9999325 

-  5  37  27.96 

145 

+46  58  21.8 

-.1  38.9 

55 

9.999220 

-  7  16    958 

146 

+42  19     2 

-II  37.2 

81 

9-999  340 

-  0  17  42.7 

147 

+44  27  41.6 

-II  40.3 

320 

9.999  302 

+  I     4  20.03 

148 

+37  48     5 

-11  17.9 

11 

9999450 

+  3    0  5a77 

149 

Odessa,  Russia  .     . 

+46  28  37.9 

-II  39-6 

9.999228 

-711   18.0 

150 

Odessa,  Russia .     . 

+46  28  36.7 

-II  39.6 

55 

9.999232 

-  7  II  17-88 

I5> 

+47  52  27-3 

-I.  37-1 

"3 

9.999  200 

-  6  21     i.3i 

152 

+41   16    5.6 

-II  34-3 

344 

9999384 

+  I   15  3i-i8 

153 

Oncativo,  Arg.  Rep. 

-31  55  10 

+10  27.8 

280 

9.999610 

-  0  53  31.0 

154 

+44  53  58 

-II  40.4 

41 

9.999  272 

-  0  33  35-5 

155 

Ottawa,  Canada     . 

+45  23  30 

•-II  40.4 

85 

9,999263 

-  0    5  22 

156 

Oxford,  Miss.     .     . 

+34  22   12.6 

-10  52.0 

9-999533 

+  0  49  51.3 

157 

Oxford,  Eng.     .     . 

+5"  45  35-4 

-II  21.6 

'  65 

9-999098 

-  5     3  i3-» 

158 

+51  45  34-2 

-II  21.6 

64 

9.999098 

-  5     3  15-4 

159 

+45  24     5 

-II  40.4 

30 

9.999258 

-  5  55  44-97 

i6a 

+38     6  440 

-II    19.7 

72 

9-999  447 

-  6     I  41.6S 

161 

Paris,  France    .     . 

+48  50  1 1.2 

-II  34-5 

61 

9.999172 

-  5  17  36-75 

162 

Perth 

-31  57     8.9 

+10  28.1 

61 

9-999  594 

-HI     82248 

163 

Pa.  . 

+39  58     2.1 

-II  29.2 

74 

9-999400 

-  0    7    9.1 

164 

+44  51  48.7 

-II  40.4 

30 

9-999  272 

-  6    3  38.67 

165 

Potsdam,  Prussia  . 

+52  22  56.0 

-II  17.9 

97 

9.999085 

-  6    0  317 

166 

Y. 

+4t  41    18 

-II  35-5 

46 

9  999  354 

-  0  12  42.13 

167 

+50    5  15-8 

-II  29.8 

197 

9.999  149 

-65  56-1 

168 

+40  20  55.8 

-11  309 

50 

9999389 

-  0    9  36.34 

169 

+41  50  31- 

-II  35-9 

64 

9999352 

-  0  22  39.83 

170 

.  R.  I.  '. 

+41  49  46.4 

-II  35-9 

9999348 

-  0  22  38.14 

171 

+59  46  18.7 

-10  10.4 

74 

9.998907 

-  7    9  3442 

172 

Quebec,  Canada 

+46  47  59-2 

-11  39-2 

90 

9.999  226 

-  0  23  23.14 

173 

Quito 

-  0  14     0 

+  0    5.7 

2908 

0.000198 

+  05  50.88 

174 

Riga,  Russia      .     . 

+56  57     9.3 

-10  41.3 

9.998967 

-  6  44  43.9s 

175 

Rio  de  Janeiro  .     . 

-22  54  23.6 

-f  8  21. 1 

61 

9999783 

-  2  15  34-4 

176 

Rome,  Italy      .     . 

+41   53  53.6 

^11  36-1 

51 

9-999  350 

-  5  58  11.33 

177 

Rome,  Italy.     .     . 

+41   53  33-5 

^i.  36-0 

65 

9-999  350 

-  5  58  1J.15 

178 

Rome,  Italy.     .     . 

+41   54     4-8 

-II  36.1 

9-999  353 

-  5  58    5J5 

179 

San  Fernando  .     . 

+36  27  42.0 

-11     8.9 

30 

9-999485 

-  4  43  26-6^ 

i8d 

San  Francisco,  Cal. 

+37  47  27-9 
IB 

-II   17.8 

9.999450 

+  3     I  27.08 
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L0N01TUD8  ntoM 

Grbsnwich. 

Reduction 

from  Or. 

Sid.  Time 

to. 

of  Mean 
Noon  to 

DB8CRIPT10N. 

In  Time. 

In  Arc. 

Local 
S.  T.  M.  N. 

h     m        s 

0       /       // 

s 

36 

-0  46  26.07 

— 

II  3631.0 

-   7.63 

Royal  Observatory. 

37 

~o  57    1.73 

— 

14  15  26.0 

-   9.37 

Royal  Obs.,  Capo  di  Monte. 

38 

+5  47   12.2 

+ 

8648     3.0 

+57.04 

Observatory  of  Vanderbilt  University. 

39 

-2      4      1. 18 

— 

31     017.7 

-20.37 

Government  Observatory,  Durban. 

40 

~o  27  49.93 

— 

6  57  29.0 

-  4.57 

Cantonal  Observatory,  Switzerland. 

41 

+4  57  46.4 

+ 

74  26  36 

+48.92 

Schank  Obs.,  Rutgers  College. 

42 

+4  51  40.58 

+ 

7255    8.7 

+47.92 

Yale  University  Obs.    01dObs.45''.8  S.,i».58W. 

43 

+4  55  50 

+ 

73  57  30 

+48.60 

Columbia  Univ.  Obs.    Old  Obs.  3'  i  i^'.s  S.,  3'.6  E. 

44 

-0  29  12.18 

— 

7  18    2.7 

-   4.80 

Ml.  Gros,  near  Nice. 

45 

-2    7  53.80 

— 

31  58  27.0 

-21.01 

Naval  Observatory. 

46 

+4  50  33.1 

+ 

72  38  16.5 

+47.73 

Smith  College  Observatory. 

47 

+6  12  35.81 

+ 

93    857.1 

+61.21 

Goodsell  Observatory  of  Carleton  College. 

48 

+8    9    6.55 

+122  1638.3 

+80.35 

Chabot  University. 

49 

-2    3    2.18 

— 

304532.7 

-20.21 

Branch  of  Pulkowa  Observatory. 

50 

-2     3    2.10 

— 

304531.5 

-20.21 

University  Observatory. 

51 

-I  12  45.54 

— 

18  II  23.1 

-11.95 

Royal  Astrophysical  Observatory. 

52 

+6  23  46.96 

+ 

95  56  44-4 

+63.05 

Creighton  University  Observatory. 

53 

+4  14  44.8 

+ 

63  41  12.0 

+41.85 

International  Latitude  Observatory. 

54 

+4  34  40.3 

+ 

6840   4.5 

+45.12 

Observatory  of  the  University  of  Maine. 

55 

+5    2  54 

+ 

75  43  30 

+49.76 

Dominion  Observatory. 

56 

+5  58    7.1 

+ 

893146.5 

+58.83 

Observatory  of  the  University  of  Mississippi. 

57 

+0    5    2.6 

+ 

I  15  39.0 

+  0.83 

Radcliffe  Observatory. 

58 

+0    5    0.4 

+ 

I  15    6.0 

+  0.82 

University  Observatory. 

59 

-0  47  29.19 

— 

II  52  17.9 

-   7.80 

Royal  University  Observatory. 

60 

~o  53  25.90 

— 

13  21  28.5 

-   8.78 

Royal  Observatory. 

61 

-0    9  20.97 

— 

2  20  14.6 

-    1.53 

National  Observatory  of  Paris. 

62 

-7  43  21.74 

-] 

[15  5026.1 

-76.12 

State  Observatory,  West  Australia. 

63 

+5     I     6.6 

+ 

75  1639.0 

+49.46 

Flower  Observatory,  University  of  Pennsylvania. 

64 

-0  55  22.89 

— 

135043.3 

-   9.10 

Obs.  of  the  Imperial  Hydrographic  Office. 

65 

-0  52  15.9 

— 

13    358.5 

-   8.59 

Royal  Astrophysical  Observatory. 

66 

+4  55  33.65 

+ 

73  53  24.7 

+48.55 

Vassar  College  Observatory. 

67 

-0  57  40.3 

— 

1425    4.5 

-  9.47 

Royal  Observatory  of  the  University. 

68 

+4  58  39.44 

+ 

743951.6 

+49.06 

Halsted  Observatory  of  Princeton  University. 

69 

+4  45  35.95 

+ 

71  23  59.3 

+46.92 

Ladd  Observatory  of  Brown  University. 

70 

+4  45  37.64 

+ 

71  24  24.6 

+46.92 

Mr.  Seagrave's  Observatory. 

71 

-2     I   18.64 

— 

301939.6 

-19.93 

Obs.  Central  Nicolas,  near  St.  Petersburg. 

72 

+4  44  52.64 

+ 

71  13    9.6 

+46.80 

Bonner's  Hill. 

73 

+5  14    6.66 

+ 

7831  39.9 

+51.60 

National  Observatory  of  Ecuador. 

74 

-I  36  28.17 

— 

24    7    2.6 

-15.85 

Polytechnic  School  Observatory. 

75 

+2  52  41.4 

+ 

43  10  21.0 

+28.37 

National  Observatory  of  Brazil. 

76 

~o  49  55.55 

— 

12  2853.3 

-   8.20 

Royal  Observatory  at  Roman  College. 

77 

-0  49  56.37 

— 

12  29    5.6 

-   8.20 

Royal  University  Observatory  at  Capitol. 

78 

~o  49  49.47 

— 

12  27  22.0 

-   8.18 

Vatican  Observatory. 

79 

+0  24  49.2 

+ 

6  27  18.0 

+  4.08 

Naval  Observatory,  near  Cadiz,  Spain. 

Bo 

+8    9  42.86 

+122  25  42.9 

+80.45 

Davidson  Observatory. 
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Geographic 

Reduction  to 

Alti- 

Logp 

Longitude 

No. 

Placs. 

Geocentric 

tude 

(Including 

from 

L^ 

■ft%l&U 

y*^% 

Latitude. 

(Meters). 

aUitude). 

Washington. 

1 

I8l 

San  Luis,  Arg.  Rep. 

0 

-33 

18 

It 
0 

+  10  42.0 

800 

9.999614 

h 
-  0 

m         s 

42    52 

182 

Santiago,  Chile 

-33 

26 

42.0 

+10  43.4 

519 

9.999  590 

-  0 

25   29.56 

183 

South  Hadley,  Mass. 

+42 

15 

18.2 

-II    37.0 

76 

9.999  342 

-  0 

17   55.49 

184 

St.  Louis,  Mo.   .     . 

+38  38 

3.0 

-II    22.7 

•        •        • 

9.999429 

+  0 

52   33.48 

185 

St.  Petersburg  .     . 

+59  56 

32.0 

-ID      8.4 

4 

9.998  898 

-  7 

9  27.2 

186 

Stockholm,  Sweden 

+59 

20 

330 

-10   15.5 

44 

9.998915 

-  6 

20  29.77 

187 

Stonyhurst,  Eng.  . 

+53 

50  40 

-II      8.0 

116 

9.999  050 

-  4 

58  23.10 

188 

Strassburg,  Alsace 

+48 

35 

0.3 

-II    35.3 

144 

9.999184 

-  5 

39  20.47 

189 

Sydney,  N.  S.  W.  . 

-33 

51 

41. I 

+10  47.3 

44 

9.999  548 

+  8 

46  54.68 

190 

Syracuse,  N.  Y. 

+43 

2 

I3.I 

-II    38.6 

160 

9.999  328 

-  0 

3  42.42 

191 

Tacubaya     .     .     . 

+19 

24 

17.5 

-   7    17.8 

2280 

9.999  994 

+  I 

28  30.75 

192 

Tashkent      .     .     . 

+41 

19 

31.3 

-II    34.4 

457 

9.999  392 

-  9 

45  26.58 

193 

Taunton,  Mass  .     . 

+41 

54 

0 

-II    36.1 

8 

9.999  347 

-  0 

23  56 

194 

Teramo,  Italy  .     . 

+42 

39 

27 

-II    37.9 

398 

9.999  354 

-  6 

3  12 

195 

Tokio,  Japan     .     . 

+35 

39 

17.5 

-II       2.8 

•      •      • 

9.999  502 

+  9 

32  46.20 

196 

Toronto,  Canada    . 

+43 

39 

35-9 

-II    39.6 

108 

9.999  308 

+  0 

9  18.87 

197 

Toulouse,  France  . 

+43 

36 

45 

-II    39.5 

194 

9.999315 

-  5 

14    5.^ 

198 

Triest,  Austria  .     . 

+45 

38 

45.4 

-II    40.3 

67 

9.999  255 

-  6 

3  18.73 

199 

Troy,  N.  Y.  .     .     . 

+42 

43 

52.9 

-II    38.1 

•      •      ■ 

9.999325 

-  0 

13  33.49 

200 

Tschardjui    .     .     . 

+39 

8 

10.7 

-II    25.4 

167 

9.999  427 

-  9 

22  13.1 

201 

TulseHill     .     .     . 

+51 

26 

47.0 

-II    23.3 

48 

9.999  105 

-  5 

7  48.1 

202 

Turin,  Italy.     .     . 

+45 

4 

8.0 

-II    40.4 

276 

9.999  284 

-  5 

39    2.96 

203 

Tuscaloosa,  Ala.    . 

+33 

12 

36.8 

-10  41. 1 

•      •      • 

9.999561 

+  0 

41  55.96 

204 

Ukiah,Cal.  .     .     . 

+39 

8 

12. 1 

-II    25.4 

220 

9.999431 

+  3 

3  53 

205 

Upsala,  Sweden 

+59 

51 

29.4 

-10      9.3 

21 

9.998  901 

-  6 

18  45.93 

206 

Urbana,  111. .     .     . 

+40 

6 

20.2 

-II    29.8 

236 

9.999408 

+  0 

44  38.2 

207 

Utrecht,  Netherlands 

+52 

5 

9.6 

-II    19.7 

13 

9.999087 

-  5 

28  46.8 

208 

Venice,  Italy     .     . 

+45 

26 

10.5 

-II    40.4 

15 

9.999  256 

-  5 

57  37.90 

209 

Vienna,  Austria 

+48 

13 

55.4 

-II    36.2 

240 

9.999199 

-  6 

13  37.17 

210 

Vienna,  Austria 

+48 

12 

53.8 

-II    36.2 

214 

9.999198 

-  6 

13  41.1 

211 

Vienna,  Austria     . 

+48 

12 

46.7 

-II    36.2 

280 

9.999  202 

-  6 

13  26.89 

212 

Warsaw,  Russia    . 

+52 

13 

4.7 

-II    18.9 

no 

9.999  090 

-  6 

32  23.06 

213 

Washington,  D.  C. 

+38 

55 

14.0 

-II    24.2 

82 

9.999  428 

0 

0    0.00 

214 

Washington,  D.  C. 

+38 

53 

38.8 

-II    24.1 

31 

9.999  424 

-  0 

0    3.63 

215 

Washington,  D.  C. 

+38 

53 

17.3 

-II    24.1 

9 

9.999  422 

-  0 

0    9.6 

216 

Washington,  D.  C. 

+38  56 

14.8 

-II    24.2 

•     •     • 

9.999422 

-  0 

0  15.78 

217 

Wellesley,  Mass.     . 

+42 

17 

43 

-II    37.1 

61 

9.999  340 

-  0 

23    3 

218 

Wellington   .     .     . 

-41 

18 

0.6 

+11  34-3 

47 

9.999  364 

+  7 

12  37.70 

219 

West  Point,  N.  Y. 

+41 

23 

22.1 

-II  34.6 

170 

9.999371 

-  0 

12  25.23 

220 

Wilhelmshaven 

+53 

31 

52.2 

-II   10.3 

8 

9.999051 

-  5 

40  50.89 

221 

Williams  Bay,  Wis. 

+42 

34 

12.6 

-II  37.7 

335 

9.999  352 

+  0 

45  57.46 

222 

Williamstown,  Mass. 

+42 

42 

30 

-II  38.0 

213 

9.999340 

-  0 

15  26 

223 

Windsor,  N.  S.  W. 

-33 

36 

30.8 

+10  44.9 

16 

9-999  552 

-¥  8 

48  23.7 

224 

Z6-S^,  China     .     . 

+31 

5  477 

-10  18.6 

100 

9.999617 

+10 

46  59.5 

225 

Zurich      .... 

+47 

22 

40.0 

-II  38.2 

470 

9.999  237 

-  5  42  28.08 
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LONGITUDS    PROM   GrSBNWICH. 

Reduction 

from  Gr. 

1 

Sid.  Time 

No. 

1 

of  Mean 
Noon  to 

Dbscrtptioi/. 

In  Time.                   In  Arc. 

Local 

1 

S.  T.  M.  N. 

h     m        s 

0    /      // 

8 

I8l 

+  4  25  24 

+  66  2 1    0 

+    43.60 

Southern  Observatory  of  Carnegie  Institution. 

182 

+  4  42  46.22 

+  70  41  33.3 

+    46.45 

NationalObs. of  Chile.    OldObs.  i6".6N.,9».5  E. 

183 

+  4  50  20.29 

+  72  35    4.3 

+    47.70 

Observatory  of  Mt.  Holyoke  College. 

184 

+  6    049.26 

+  90  12  18.9 

+    59.27 

Washington  University  Observatory. 

185 

-2    I  II. 4 

-  30  17  51.0 

-     19.91 

Imperial  University  Observatory,  Russia. 

186 

-  I  12  13.99 

-  18    329.9 

-     11.87 

Observatory  of  Academy  of  Science. 

187 

+  09  52.68 

+     2  28  10.2 

+         1.62 

Stonyhurst  College  Observatory,  near  Blackburn. 

188 

-031    4.69 

-     7  46  10.3 

-        5.II 

Imperial  University  Observatory. 

189 

-10   4  49-54 

-151  12  23.1 

-    99.36 

Government  Observatory. 

190 

+  5    433.36 

+  76    8  20.4 

+    50.03 

Observatory  of  Syracuse  University. 

191 

+  6  36  46.53 

+  99  1 1  38.0 

+     65.18 

National  Observatory  of  Mexico. 

192 

-  4  37  10.80 

-  69  17  42.0 

-    45.53 

Turkestan,  Russia. 

193 

+  444  20 

+  71    5    0 

+    46.71 

Mr.  Metcalf's  Observatory. 

194 

-  0  54  56 

-1344    0 

-        9.02 

At  Collurania,  near  Teramo. 

195 

-  9  18  58.02 

-1394430.3 

-     91.82 

University  Observatory. 

196 

+  5  1734.65 

+  79  23  39.7 

+     52.17 

University  Observatory. 

197 

-  0    5  49.88 

-     I  27  28.2 

-        0.96 

University  Observatory. 

198 

-055    2.95 

-  134544.3 

-        9.04 

Imperial  Maritime  Observatory. 

199 

+  45442.29 

+  73  40  34.3 

+    48.41 

Observatory  Rensselaer  Polytechnic  Institute. 

200 

-  4  13  57.3 

-  63  29  19.5 

-    41.72 

International  Latitude  Obs.,  Turkestan. 

201 

+  00  27.7 

+    0    655.5 

+        0.08 

Observatory  of  Sir  W.  Huggins,  London. 

202 

-  03047.18 

-     74147.7 

-        5.06 

Royal  Observatory,  Palazzo  Madama. 

203 

+  55011.74 

+  873256.1 

+     57.53 

Observatory  of  the  University  of  Alabama. 

204 

+  8  12    9 

+123    2  15 

+    80.85 

International  Latitude  Observatory. 

205 

-  I  1030.15 

-  173732.3 

-     11.58 

University  OKservatory. 

206 

+  5  52  540 

+  88  13  30 

+     57.97 

Observatory  of  the  University  of  Illinois. 

207 

-  02031.0 

-     5    745.0 

-         3.37 

University  Observatory,  Sonnenborgh. 

208 

-  04922.12 

-  12  2031.8 

-    8.II 

Observatory  of  the  Nautical  Institute. 

209-     I        521.39 

-  16  2020.9 

-  10.74 

Imperial  Univ.  Obs.    Old  Obs.  i '  20"  S.,  io».25  E. 

210   -     I        525.3 

1 

-  16  21  19.5 

-  10.75 

Oppolzer  Observatory,  Josephstadt. 

2ii|-  I    5  nil 

-  16  17  46.7 

-  10.71 

Kuflfner  Observatory,  Ottakring. 

2I2I-  I  24  7.28 

-  21    I  49.2 

-  13.82 

Imperial  University  Observatory. 

213;+  5    815.78 

+  77    3  56.7 

+  50.64 

U.  S.  Naval  Observatory,  Georgetown  Heights. 

214 

+  5    812.15 

+  77    3    2.3 

+  50.63 

Old  U.  S.  Naval  Observatory.     1842-1893. 

215 

+  5    8    6.2 

+  77    I  33.0 

+  50.61 

Smithsonian  Astrophysical  Observatory. 

216 

+  5    8    0.0 

+  77    0   0.0 

+  50.60 

Catholic  University  Obs.,  Brookland,  D.  C. 

217 

+  4  45  13 

+  71  18  15 

+  46.85 

Whitin  Observatory  of  Welleslcy  College. 

218 

-II  39    6.52 

-1744637.8 

-114.85 

Colonial  Time  Service  Obs.  of  New  Zealand. 

219 

+  4  55  50.55 

+  73  57  38.3 

+  48.60 

U.  S.  Military  Academy.    Old  Obs.  9"  N.,  i-.2  E. 

220 

-  03235.11 

-     8    846.7 

-     5.35 

Imperial  Naval  Observatory  of  Germany. 

221 

+  55413.24 

+  8833  18.6 

+  58.19 

Yerkes  Observatory  of  University  of  Chicago. 

222 

+  4  52  50 

+  73  12  30 

+  48.10 

Field  Memorial  Observatory,  Williams  College. 

223 

-10    3  20.5 

-15050    7.5 

-  99.11 

Mr.  John  Tebbutt's  Observatory. 

224 

-  8    444.7 

-121  II  10.5 

-  7963 

Obs.  of  the  Jesuits  near  Shanghai. 

225 

-034  12.30 

-833    4.5 

-     5.62 

Obs.  of  the  Polytechnic  School,  Switzerland. 
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680  LUNAR  DISTANCES. 

THE  COMPUTATION  OF  LUNAR  DISTANCES. 

The  tables  of  lunar  distances  formerly  given  on  pages  XIII  to  XVIII,  inclu- 
sive, for  each  month  of  the  Greenwich  Ephemeris,  are  omitted,  as  it  has  been 
decided  by  the  authorities  of  the  Navy  Department  that  they  are  now  of  little 
practical  use  to  navigators.  However,  in  case  it  is  desired  to  use  this  method,  the 
angular  distance  between  the  Moon  and  any  heavenly  body  may  be  calculated  by 
solving  the  spherical  triangle  of  which  the  known  parts  are  the  polar  distances  of 
the  Moon  and  the  other  body  and  the  difference  of  their  right  ascensions,  or,  in 
other  words,  the  angle  at  the  pole  between  their  hour-circles.  Then,  the  Greenwich 
mean  time  of  the  observation  being  approximately  known,  and  the  lunar  distances 
for  the  star  or  other  body  calculated  for  the  even  hour  before  and  after,  the  required 
lunar  distance  may  be  interpolated  and  the  longitude  derived  by  the  methods 
given  in  Bowditch  and  other  books  on  navigation. 

EXAMPLE  I. 

Find  the  lunar  distance  of  Aldebaran,  May  1 1,  191 3,  at  8  P.  M.  Greenwich  Mean  Time. 

Let  a  and  S  =Right  Ascension  and  Declination  of  the  star 
"    a'and*^=     "  "  "  "  "    "   Moon 

' '  D = Lunar  Distance 

Also  let  tan  M  =tan  6^  sec  (a—a^) 

Then  cos  D=sin  S^  cos  (M  —6)  cosec  M 

a  =       4»»   30»  55-.3  M  =+38**  28^  2/' 

0^=       8»»      8»     7«.i  d  =4-16®  2(/  14'' 

a-cr^=-  3»»    37«  ii«.8  M-*  =+22**     8^  13'^ 

a— 0/=— 54®  !•/  $Y^  sin  ^^=9.623983 
^^=+24°  52^  46^^                         cos  (M-*)  =9.966745 

tan  d'  =9.666283  cosec  M  =0.206097 

sec  {a — of)  =0.233920  cos  D  =9. 796825 

tan  M  =9.900203  D=5i®  13^    4'^ 

EXAMPLE  2. 

Find  the  lunar  distance  of  Venus,  February  8,  1913,  at  6  P.  M.  Greenwich  Mean  Time.  In 
this  case  the  distance  is  smaller  and  the  following  method  is  more  accurate: 

Let  a  and  6  =  Right  Ascension  and  Declination  of  the  planet 
**    a'and«'=     "  "  "  "  "    "   Moon 

D= Lunar  distance 
Also  let  tan  N=tan  K  («-«^)  cos  %  (*-h^0  cosec  K  (^-*0 
Then  sin  }4  D=sin  yi  {a-a')  cos  }4  (fi  -h*0  cosec  N 

a  =       o^  20"  47".8  tan  >^ (a— cr')  =9. 1 70564 

a*z=     23**  13™  24' .0  cos  >^  (*H-d^)  =9.999812 

a—af^^       i*»    7™  23".8  cosec yi  {^ —^')^\ .062505 

a-a'=:+i6°  50^  57^^  tanN=o.23288i 

^  =+  30  1/     2"  N=59«  4c/  28^' 

^/=-  6°  39'     ^' 

^4.^/=-  30  22^    4^^  sinK(«-«^)=9i65853 

d-d^=H-  9*»  56^     ^"  cos  K  (^+^0=9-999812 

cosec  N  =0.063903 
>^(a-a')=+  8°  25'  28^'  sin  >^  0=9.229568 

>^(«+^/)=-   lO  41/     2''  >^D=9°46'    4^' 

^(d-dO  =  +  4**  58^    Af'  D=i9^  32^    ^* 

\Kp1x  tsl 
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FOR  FINDING  THE  LATITUDE  BY  AN  OBSERVED  ALTITUDE  OF  POLARIS,  1913 

Reduce  the  observed  altitude  of  Polaris  to  the  true  altitude. 

Reduce  the  recorded  time  of  observation  to  the  local  sidereal  time. 

Take  out  the  App.  R.  A.  and  App.T)ecl.  of  Polaris  for  the  time  of  observation  (pp.  251-262). 

Subtract  the  App.  R.  A.  from  the  local  sidereal  time  of  observation  and  the  remainder  is  the 
hour-angle  of  Polaris. 

With  this  hour-angle  as  the  vertical  argument,  and  the  App.  Decl.  of  Polaris  as  the  horizontal 
argument,  take  out  the  correction  from  Table  I  and  add  it  to  or  subtract  it  from  the  true  alti- 
tude, according  to  its  sign. 

For  other  altitudes  than  45^,  corrections  taken  from  the  supplementary  table  at  the  bottom 
of  Table  I  (Table  la)  may  be  applied  when  necessary  for  the  degree  of  accuracy  required. 

Example. — 1913,  October  7,  at  10**  40™  30*  P.  M.  local  mean  solar  time,  in  longitude  59®  west 
of  Greenwich,  suppose  the  true  altitude  of  Polaris  to  be  33°  20'  o",  required  the  latitude  of  the 
place. 

h       m         s 

Local  astronomical  mean  time 10    40  30 

Reductions  from  Table  III  for  lo**  40™  30*   ....                   +1  45 

Greenwich  sidereal  time  of  mean  noon,  October  7,  page  iii    .  13       2  6 

Reduction  from  Table  III,  for  longitude  ( =3^  56™  west,  or  plus)               -f  o  39 

h       m         s 

Sum  (having  regard  to  signs)  is  equal  to  local  sidereal  time  .  23     45       o 

R.  A.  of  Polaris  (page  260)  for  time  of  observation  i     29     15 

h       m        8 
Remainder  is  equal  to  hour-angle  of  Polaris  .  22     15     45 

Decl.  of  Polaris  (page  260)  for  time  of  observation  88®  50^  46'^ 

o  /  // 

True  altitude +33     20      o 

Correction  from  Table  I —  124 

Correction  from  Table  la —  3 

O  t  ft 

Latitude  of  the  place +32  17  53 

Observations  of  Polaris  for  latitude  should  be  made  when  practicable,  near  the  times  of 
upper  or  of  lower  culminations  (hour-angle  o^  or  12*^).  However,  at  sea,  if  made  near  elongation 
(hour-angle  6**  or  18**),  the  hour-angle,  and  hence  the  local  time,  should  be  known  within  one  mmute. 


Decl. 


H.  A. 


h  m 
O  O 

3 
6 

9 
12 

o  15 
18 
21 

24 

27 

o  30 

33 
36 

39 
42 

o  45 
48 

51 
54 

0  57 

1  o 

3 
6 

9 
I  12 


88*50' 20 


// 


88°  50'  30 


// 


// 


-69  40 

69  39 
69  38 

69  36 

69  34 

-69 
69 
69 
69 
69 

-69 
68 
68 
68 
68 

-68 
68 

67 
67 
67 

■67 

67 
66 

66 

66 


31 

27 
22 

16 

10 

3 
56 
48 

39 
29 

18 

7 
55 
42 
29 

15 
I 

46 

29 

12 


I 
I 

2 
2 

3 

4 

5 
6 

6 

7 

7 
8 

9 
10 

II 

II 
12 

13 
13 
14 

14 
15 
17 
17 


-69 
69 
69 
69 
69 

-69 
69 
69 
69 
69 

■68 
68 
68 
68 
68 

■68 

67 
67 
67 
67 

-67 
66 
66 
66 
66 


30 

29 
28 

26 

24 

21 

17 
12 

6 

o 

53 
46 

38 

29 

19 

8 

57 
45 
32 

19 

5 
51 
36 

19 

2 


I 
I 
2 

2 

3 

4 

5 
6 

6 
7 

7 
8 

9 
10 

II 

II 
12 

13 
13 
14 

14 
15 
17 
17 


88°  50'  40 


// 


// 


-69  20 

69  19 

69  18 

69  16 

69  14 

-69  II 
69  7 
69  2 
68  56 
68  50 

-68  43 
68  36 
68  28 
68  19 
68  9 

■67  58 

67  47 

67  35 
67  22 

67  9 

6655 
66  41 

66  26 

66  9 

65  52 


I 
I 
2 
2 

3 

4 

5 
6 

6 

7 

7 
8 

9 
10 

II 

II 
12 

13 
13 
H 

14 
15 
17 
17 


88°  50' 50" 


-69 
69 
69 
69 
69 

-69 
68 
68 
68 
68 

-68 
68 
68 
68 

67 


// 

10 

9 
8 

6 

4 

I 

57 
52 
46 
40 

33 
26 

18 

9 

59 


•67  48 

67  37 

67 

67 
66 


-66 
66 
66 

65 
-65 


25 
12 

59 

45 

31 
16 

59 
42 


I 
I 

2 
2 

3 

4 

5 
6 

6 

7 

7 
8 

9 
10 

II 

II 
12 

13 
13 
14 

14 
15 
17 
17 


88°  51'  o" 


// 


-69  o 

68  59 

6858  I 

6856  I 

6854  3 

-68  51  . 

6847  ^ 
68  42 

68  36 

68  30 

-68  23 
68  16 
68  8 

^7  59  ,1 
67  49 

-67  38  „ 

67  27  \l 

67  15  " 

67  2  3 

66  49  \l 

■66  35 
66  21  ^^ 
66  6  J5 

65  50  ^ 


5 
6 

6 
7 

7 
8 

9 
o 

II 


88° 51' 10" 


-68 
68 
68 
68 
68 

-68 

68 
•68 

68 

68 

-68 
68 

67  58 
67  49 


50 

49 
48 

46 
44 

41 
37 
32 

27 
21 

14 
6 


67 
-67 
67 

67 
66 

66 

-66 
66 

65 
65 


39 

29 

18 

6 

53 
40 

26 
12 

57 
41 


I 
I 

2 
2 

3 

4 

5 

5 
6 

7 

8 
8 

9 
10 

10 

II 
12 

13 
13 
14 

14 

15 
16 


m 
o 


h 

24 

23  57 

54 

51 
48 


23 


23 


45 
42 

39 
36 

33 

30 
27 

24 
21 

18 

23  15 
12 

9 
6 

3 

23  o 

22  57 

54 

\    ^^ 
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FOR  FINDING  THE  LATITUDE  BY  AN  OBSERVED  ALTITUDE  OF  POLARIS,  1913. 


Decl. 


H.  A. 


h 
I 


I 

2 


2 

3 


3 
4 


m 
12 

15 
18 

21 
24 

27 
30 

33 
36 

39 

42 

45 
48 

51 
54 

57 
o 

3 
6 

9 

12 

15 
18 

21 
24 

27 
30 

33 
36 

39 

42 

45 
48 

51 
54 

57 
o 

3 
6 

9 

12 

15 
18 

21 

24 

27 

30 

33 
36 

39 

42 

45 
48 

51 
54 

57 
o 

3 
6 

9 


88°  50'  20" 


// 


-66 

65 
65 
65 
64 

-64 
64 
63 
63 
63 

-62 
62 
61 
61 
61 

-60 
60 

59 
59 
58 

-58 
57 
57 
56 
56 

-55 
55 
54 
53 
53 

-52 
52 
51 


12 

54 
36 

17 
57 

37 
16 

54 
32 

9 

45 
21 

56 

30 

4 

37 

9 

41 
12 

43 

13 
42 
II 

39 

7 

34 
o 

26 

51 
16 

40 

4 

27 


50  50 
50  12 


-49 
48 

48 

47 
46 

-46 
45 
44 
44 
43 

-42 

41 

41 
40 

39 


34 
55 
15 
35 
54 

13 
32 

50 
8 

25 

42 
58 
14 
29 
44 


_ 


-38  58 
38 

37 
36 

35 

-35 
34 
33 
32 

31 


12 
26 
40 

53 

6 

18 
30 
42 
53 


18 
18 

19 
20 

20 

21 
22 
22 

23 
24 

24 

25 
26 

26 
27 

28 
28 
29 
29 
30 

31 
31 
32 
32 
33 

34 
34 
35 
35 
36 

36 
37 
37 
38 
38 

39 
40 

40 

41 
41 

4« 
42 
42 
43 
43 

44 

44 

45 

45 
46 

46 
46 
46 

47 
47 

48 
48 
48 

49 


88*»  50'  30" 


2 

44 
26 

7 


■66 

65 

65 

65 
64  48 

64  28 

7 

45 

23 
o 


64 
63 
63 
63 

-62 
62 
61 
61 
60 

-60 
60 

59 
59 
58 

-58 
57 
57 
56 

55 

55 
54 
54 
53 
53 

-52 
51 
51 
50 

50 

-49 
48 
48 

47 
46 

-46 
45 
44 
44 
43 

•42 

41 

41 
40 

39 

•38 
38 
37 


- 


35 
34 
33 
32 
31 


36 
12 

47 
21 

55 

28 

o 
32 

3 
34 

4 
34 

3 
31 
59 
26 

52 
18 

43 
8 

32 
56 

19 
42 

4 

26 

47 
8 

28 

47 
6 

25 

43 
I 

18 

35 

52 

8 

23 
38 

53 

7 
21 


36  35 
35  48 


I 

13 
25 
37 
48 


18 
18 

19 

19 
20 

21 
22 
22 

23 
24 

24 

25 
26 

26 

27 

28 
28 

29 
29 
30 

30 

31 
32 
32 
33 

34 
34 
35 
35 
36 

36 
37 
37 
38 
38 

39 

39 
40 

41 
41 

41 
42 
42 
43 
43 

43 
44 
45 
45 
45 
46 
46 
46 

47 
47 

48 
48 
48 
49 


88*>  50'  40" 


52 

34 
16 

57 


■65 
65 

65 
64 
64  38 

-64  18 

57 
35 
13 
50 

27 

3 

38 

12 


63 

63 

63 
62 

-62 
62 
61 
61 


60  46 
■60  19 


59 
59 
58 
58 

-57 
57 
56 
56 
55 

■55 
54 
54 
53 
53 

■52 
51 
51 


52 
24 

55 
26 

56 
26 

55 
23 
51 

18 

44 
10 

35 
o 

24 
48 
12 


50  35 
49  57 


■49 
48 
48 

47 
46 

-46 

45 
44 
43 
43 

42 

41 

41 
40 

39 


19 

41 
2 

22 

41 

o 

19 

37 

55 
12 

29 
46 

2 
18 

33 


-38  48 
38 

37 
36 

35 

-34 
34 
33 
32 
31 


1- 


2 
16 
30 
43 

56 

9 

21 

33 
44 


18 
18 

19 

19 
20 

21 
22 
22 

23 
23 

24 

25 
26 

26 
27 

27 
28 

29 

29 

30 

30 
31 
32 
32 
33 

34 
34 
35 
35 
36 

36 
36 

37 
38 
38 

38 

39 
40 

41 
41 

41 
42 
42 
43 
43 

43 
44 
44 
45 
45 
46 
46 
46 

47 
47 

47 
48 
48 

^9 


88°  50'  50" 


// 


65  42 
65  25 

65  7 
64  48 

64  29 

64  9 
63  48 
63  26 


\ 


63 
62 

-62 
61 
61 
61 
60 

-60 

59 
59 
58 
58 

-57 
57 
56 
56 
55 

-55 
54 
54 
53 
52 

-52 
51 
51 
50 

49 

-49 
48 

47 

47 
46 

-45 
45 
44 
43 
43 

-42 

41 
40 

40 
39 

-38 
37 
37 
36 

35 

-34 
34 
33 
32 

-3^ 


4 
41 

18 

54 

29 

4 

38 

II 

44 
16 

47 
18 

48 
18 

47 
15 
43 

10 

37 

3 
28 

53 

17 

41 

5 
28 

50 

12 

34 
55 
15 
35 

54 
12 

30 

48 

6 

23 
40 

56 
12 

27 

42 

57 
II 

25 
38 

51 

4 
16 

28 


17 
18 

19 

19 
20 

21 
22 
22 

23 
23 

24 

25 

25 
26 

27 

27 
28 

29 

29 

30 

30 

31 
32 
32 
33 

33 
34 
35 
35 
36 

36 
36 

37 
38 
38 

38 

39 
40 

40 

41 

42 
42 
42 
42 
43 

43 
44 
44 
45 
45 

45 
46 

46 

47 

47 

47 
48 
48 


88°  51'  o" 


// 


-65  33 

65  15 

64  57 

64  39 
64  19 

■63  59 
63  39 
63  17 
62  55 
62  32 

62 


18 
18 
18 
20 
20 

20 
22 
22 


—02  9 


25 
26 

27 


23 
23 

61  45  It 
61  20  _r 

60  55 
60  29 

.60  2 

59  35  28 
59  7  '^ 
58  38 
58  9 

■57  40 
57  9 
56  38 
56  7 
55  35 

■55  2 
54  29 
53  55 
53  20 
52  46 

-52  10 

51  34 
50  58 
50  21 

49  43 


29 
29 

29 

31 
31 
31 
32 

33 

33 
34 
35 
34 
36 

36 
36 

37 
38 
38 

38 

39 
40 

40 
41 

41 
42 

1^  'i  T2 


■49  5 
48  27 

47  48 
47  8 
46  28 

•45  47 
45  6 
44  24 


\- 


43 

42  17 

41  34 
40  50 
40  6 
39  21 

38  36 
37  51 
37  5 
36  19 
35  33 

34  46 
33  59 
33  " 
32  23 


43 

43 
44 
44 
45 
45 

45 
46 

46 

46 

47 

47 
48 
48 
48 


88°  51'  10" 


// 


•65  24 

65  6 
64  48 
64  30 
64  10 

■63  50 
63  30 


18 
18 
18 
20 
20 


20 
22 
22 

23 
23 

24 

24 
26 

26 

26 

•59  54  27 

It   '^  28 
58  59 

58  30 

58  I 


63  8 
62  46 
62  23 

■62  o 
61  36 
61  12 
60  46 
60  20 


Decl. 

H.  A. 


29 
29 

29 


•57  32 
57  I  ^j 

56  30  \\ 

55  59  iy 
55   27  ^ 


33 

33 
33 
35 
34 
36 

36 
36 

37 
38 
38 

38 

1!  ^l  40 

39 
41 

41 
42 

43  37  ^l 
42  54  li 

■^^  ^l   44 
41  28^ 

4045  ^ 
40  I  ^^ 

39  16 


-54  54 
54  21 
53  48 
53  13 
52  39 

-52  3 
51  27 
50  51 
50  14 
49  36 

■48  58 
48  20 

47 

47  I 
46  22 

■45  41 
45  o 
44  18 


■38  31 
37  46 
37  o 
36  14 
35  28 

-34  41 

33  54 

33  7 
32  19 


45 
45 

45 
46 

46 

46 

47 

47 
47 
48 
48 


h 
22 


22 


22 


22 
22 
21 


21 


21 


21 


m 

48 

45 
42 
39 
36 

33 
30 
27 

24 
21 

18 

15 
12 

9 
6 

3 
o 

57 
54 
51 

48 

45 
4^ 
39 
36 

33 
30 
27 

24 
21 

18 

15 
12 

9 
6 


3 
o 


21 
21 

20  57 
54 
51 

20  48 

45 
42 
39 
36 

20  33 
30 

27 

24 
21 

20  18 

15 
12 

9 
6 

20  3 
20  o 

19  57 

54 

19  5» 


VEv>\i  ii\ 
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FOR  FINDING  THE  LATITUDE  BY  AN  OBSERVED  ALTITUDE  OF  POLARIS,  1913. 


\Decl. 

Dec! 

y 

h.aNv^ 

88°  50'  20" 

88°  50'  30" 

88°  50'  40" 

SB"  50'  50" 

88°  51'  0" 

88°  51'  10" 

H.A. 

h  m 

/  // 

/  // 

/    // 

/       // 

/  // 

/   // 

h 

m 

4  9 
12 

15 
18 

3'  4^^ 
30  '5  11 

29  25  en 

-3«  48 

30  59  11 
30  10  ^^ 

29  20  i 

-3'  44  49 
30  55  Yg 
30  6j^ 
29  J6  5 

-3'  40 
30  51  ll 
30   2  49 

29  "3  to 

-3«  35  49 
3°  46  ll 
29  58  4 
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66  32 

*5 

66  23 

15 

66  13 

15 

6 

10  57 

67  7  i 

66  57 

15 

66  47 

15 

66  38 

15 

66  28 

15 

66  18  '5 

3 

II  0 

67  2,  ;4 

+67  35  ,, 

67  II 

14 
14 

67  I 

14 
14 

66  52 

14 

66  42 

14 

66  32  \\ 

13  0 

II  3 

+67  25 

1  t 

+67  15 

Y  ^ 

+67  5 

+66  55 

0 

+66  45  ,, 

12  57 

6 

68  0 
68  11 

67  38 

13 

12 
II 
II 
10 

67  28 

13 
12 

II 

II 

10 

67  18 

13 
1 0 

67  8 

13 

12 
II 
II 
10 

66  58  \\ 

54 

9 
12 

67  50 

68  I 

67  40 

67  51 

67  30 
67  41 

II 
II 
10 

67  20 
67  31 

67  10  ^ 
67  22  ^ 

51 
48 

15 

^8  "  j; 

68  12 

68  2 

67  52 

67  42 

67  32  ;° 

45 

II  18 

+68  32  ^ 

+68  22 

^\ 

+68  12 

^\ 

+68  2 

^\ 

+67  52 

g^ 

+67  42  ,0 

12  42 

21 

68  41  9 

68  31 

9 

68  21 

9 

68  II 

9 

68  I 

9 

67  52  '1 

68  0  1 

39 

24 

68  50  9 

68  40 

9 

68  30 

9 

g 

68  20 

9 
g 

68  10 

9 
g 

36 

27 

68  58  ° 

68  48 

68  38 

0 

fm 

68  28 

0 

mm 

68  18 

68  8  , 

33 

30 

69  5  ^ 

6855 

7 

7 

68  45 

7 
7 

68  35 

I 

6 

68  25 

7 
7 

68  15  \ 

30 

II  33 

+69  12  , 
69  18  ° 

+69  2 

6 

+68  52 

# 
6 

+68  42 

+68  32 

+68  22  - 

12  27 

36 

69  8 

68  58 

68  48 

68  38 

68  28  ° 

24 

39 

69  23  ^ 
69  27  T 
69  31  3 

69  13 

5 

4 

4 
1 

69  3 

5 
4 

6853 

5 

4 
4 
3 
2 

2 

68  43 

5 

4 

4 
3 

6833  ? 
6838  \ 
6841  1 

21 

42 

69  17 

69  7 

6857 

68  47 

18 

45 

69  21 

69  II 

4 
'I 

69  I 

68  51 

15 

II  48 

+69  34 
69  36  2 

+69  24 

0 

2 
0 

+69  14 

2 

+69  4 

+68  54 

0 

+6844  , 
6847  \ 
6849  0 

12  12 

51 

69  26 

69  16 

69  6 

68  56 

2 

f 

9 

54 

69  38  ^ 

69  28 

T 

69  18 

T 

69  8 

68  58 

6 

II  57 

69  39  , 

69  29 

k 
I 

69  19 

1 

69  9 

T 

68  59 

I 

6849  , 
+68  50  ' 

3 

12  0 

+69  40 

+69  30 

+69  20 

X 

+69  10 

X 

+69  0 

12  0 

TABLE  la. 

Table  I  has  been  computed  for  an  altitude  of  45°.     For  other  altitudes,  corrections  taken 
fxom  the  following  table  may  be  applied  when  the  desired  degree  of  accuracy  requires  it. 


Altitude. 

Altitude. 

^^^.^^ 

10° 

20° 

30° 

40° 

50° 

60° 

700 

""'"'^ 

H.A. 

^"'^''^^-^^ 

H.A. 

h 

h 

// 

If 

// 

// 

// 

// 

// 

h 

h 

0 

12 

0 

0 

0 

0 

0 

0 

0 

12 

24 

I 

II 

-  3 

—  2 

—  2 

—  I 

0 

+  2 

+  5 

13 

23 

2 

10 

9 

7 

5 

2 

+2 

8 

18 

14 

22 

3 

9 

17 

13 

9 

4 

4 

16 

36 

15 

21 

4 

8 

26 

20 

13 

5 

6 

24 

55 

16 

20 

5 

7 

32 

25 

16 

7 

8 

28 

68 

17 

19 

6 

6 

-35 

-27 

-18 

-7 

+8 

+30 

+73 

18 

18 

lEph  13] 
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IX)  BE  ADDED  TO  A  MEAN  TIME  INTERVAL. 


Mean 
Solar. 

0" 

i"       2" 

3- 

4'' 

5- 

&> 

f 

]?or 
Second8. 

m 

m     s 

m     8 

m     s 

m     8 

m     8 

m     8 

m     8 

m     8 

8 

8 

o 

0  O.OCX) 

0    9.856 

019.713 

0  29.569 

0  39.426 

0  49.282 

059.139 

I     8.995 

0 

0.000 

I 

0  0.164 

0  10.021 

0  19.877 

0  29.734 

0  39.590 

0  49.447 

0  59.303 

X    9.160 

I 

0.003 

2 

0  0.329 

0  10.185 

0  20.041 

0  29.898 

0  39.754 

049.611 

0  59.467 

I  9.324 

2 

0.005 

3 

0  0.493 

0  10.349 

0  20.206 

0  30.062 

039.919 

0  49-775 

0  59.632 

X    9.488 

3 

0.008 

4 

0  0.657 

0  10.514 

0  20.370 

0  30.227 

0  40.083 

0  49.939 

0  59.796 

I  9.652 

4 

0.01 1 

5 

0  0.821 

0  10.678 

0  20.534 

0  30.391 

0  40.247 

050.104 

0  59.960 

I  9.817 

5 

0.014 

6 

0  0.986 

0  10.842 

0  20.699 

0  30.555 

040.412 

0  50.268 

I    0.124 

I  9.981 

6 

0.016 

7 

0  1. 150 

0  11.006 

0  20.863 

030.719 

0  40.576 

0  50.432 

I     0.289 

1 10.145 

7 

0.019 

8 

0  1.314 

0  II. 171    0  21.027 

0  30.884 

0  40.740 

0  50.597 

I     0.453 

I  10.310 

8 

0.022 

9 

0  1.478 

0  11.335 

0  21. 191 

0  31/048 

0  40.904 

0  50.761 

I     0.617 

1 10.474 

9 

0.025 

lO 

0  1.643 

0  11.499 

021.356 

031.212 

041.069 

0  50.925 

I     0.782 

I  10.638 

10 

0.027 

II 

0  1.807 

0  11.663 

0  21.520 

031.376 

041.233 

051.089 

I     0.946 

I  10.802 

II 

0.030 

12 

0  1.971 

0  11.828 

0  21.684 

031.541 

041.397 

051.254 

I    I. no 

I  10.967 

12 

0.033 

13 

0  2.136 

0  11.992 

0  21.849 

031.705 

041.561 

051.418 

I  1.274 

I  II. 131 

13 

0.036 

14 

0  2.300 

0  12.156 

0  22.013 

031.869 

041.726 

051.582 

I   1.439 

1 11.295 

14 

0.038 

15 

0  2.464 

0  12.321 

0  22.177 

0  32.034 

041.890 

051.746 

I    1.603 

I  "459 

15 

0.041 

i6 

0  2.628 

0  12.485 

022.341 

032.198 

0  42.054 

051.911 

I  1.767 

I  11.624 

16 

0.044 

17 

0  2.793 

0  12.649 

0  22.506 

0  32.362 

042.219 

0  52.075 

I    1.932 

I  11.788 

17 

0.047 

i8 

0  2.957 

0  12.813 

0  22.670 

032.526 

042.383 

052.239 

I    2.096 

I  11.952 

18 

0.049 

19 

0  3.121 

0  12.978 

0  22.834 

032.691 

0  42.547 

0  52.404 

I    2.260 

I  12.117 

19 

0.052 

20 

0  3.285 

0  13.142 

0  22.998 

0  32.855 

042.711 

0  52.568 

I  2.424 

I  12.281 

20 

0.055 

21 

0  3450 

0  13.306 

023.163 

0  33019 

042.876 

052.732 

I  2.589 

I  12.445 

21 

0.057 

22 

0  3.614 

0  13.471 

023.327 

033.183 

0  43.040 

052.896 

I  2.753 

I  12.609 

22 

0.060 

23 

0  3-778 

0  13.635 

0  23.491 

0  33.348 

043.204 

053.061 

I  2.917 

I  12.774 

23 

0.063 

24 

0  3.943 

0  13.799 

0  23.656 

033.512 

0  43.368 

053.225 

I   3.081 

I  12.938 

24 

0.066 

25 

0  4.107 

0  13.963 

0  23.820 

0  33.676 

0  43.533 

0  53389 

I  3.246 

I  13.102 

25 

0.068 

26 

0  4.271 

0  14.128 

0  23.984 

0  33.841 

0  43.697 

0  53.554 

I  3.410 

I  13.266 

26 

0.071 

27 

0  4-435 

0  14.292 

0  24.148 

0  34.005 

0  43.861 

053.718 

I  3.574 

I  13.431 

27 

0.074 

28 

0  4.600 

0  14.456 

024.313 

034.169 

0  44.026 

0  53.882 

I  3.739 

I  13.595 

28 

0.077 

29 

0  4.764 

0  14.620 

0  24.477 

0  34.333 

044.190 

0  54.046 

I  3.903 

I  13.759 

29 

0.079 

30 

0  4.928 

0  14.785 

0  24.641 

0  34.498 

0  44.354 

054.211 

I  4.067 

I  13.924 

30 

0.082 

31 

0  5.093 

0  14.949 

0  24.805 

0  34.662 

044.518 

0  54.375 

I  4.231 

I  14.088 

31 

0.085 

32 

0  5.257 

0  15. 113 

0  24.970 

0  34.826 

0  44.683 

0  54.539 

I  4.396 

I  14.252 

32 

0.088 

33 

0  5.421 

0  15.278 

025.134 

0  34.990 

0  44.847 

0  54.703 

I  4.560 

I  14.416 

33 

0.090 

34 

0  5-585 

0  15.442 

0  25.298 

035.155 

045.011 

0  54.868 

I  4.724 

I  14.581 

34 

0.093 

35 

0  5-750 

0  15.606 

0  25.463 

035.319 

045.176 

055.032 

I  4.888 

I  14.745 

35 

0.096 

36 

0  5.914 

0  15.770 

025.627 

0  35.483 

045.340 

055.196 

I  5.053 

I  14.909 

36 

0.099 

37 

0  6.078 

0  15.935 

025.791 

0  35.648 

045.504 

055.361 

I  5.217 

I  15.073 

37 

O.IOI 

38 

0  6.242 

0  16.099 

0  25.955 

035.812 

0  45.668 

055.525 

I  5.381 

I  15.238 

38 

0.104 

39 

0  6.407 

0  16.263 

0  26.120 

0  35.976 

0  45.833 

0  55.689 

I  5.546 

I  15.402 

39 

0.107 

40 

0  6.571 

0  16.427 

0  26.284 

036.140 

0  45.997 

055.853 

I  5.7x0 

I  15.566 

40 

O.I  10 

41 

0  6.735 

0  16.592 

0  26.448 

0  36.305 

046.161 

056.0x8 

I  5.874 

I  15.731 

41 

O.I  12 

42 

0  6.900 

0  16.756 

0  26.612 

0  36.469 

0  46.325 

056.182 

I   6.038 

I  15.895 

42 

O.I  15 

43 

0  7.064 

0  16.920 

0  26.777 

0  36.633 

0  46.490 

0  56.346 

I   6.203 

I  16.059 

43 

O.I  18 

44 

0  7.228 

0  17.085 

0  26.941 

0  36.798 

0  46.654 

056.510 

I  6.367 

I  16.223 

44 

0.120 

45 

0  7.392 

0  17.249 

027.105 

0  36.962 

046.818 

0  56.675 

I  6.531 

I  16.388 

45 

0.123 

46 

0  7.557 

0  17.413 

027.270 

037.126 

0  46.983 

056.839 

I  6.695 

I  16.552 

46 

0.126 

47 

0  7.721 

0  17.577 

0  27.434 

037.290 

047.147 

057.003 

I  6.860 

I  16.716 

47 

0.129 

48 

0  7.885 

0  17.742 

0  27.598 

037.455 

047.3" 

057.168 

I  7.024 

I  16.881 

48 

O.I3I 

49 

0  8.049 

0  17.906 

0  27.762 

037.619 

047.475 

057.332 

I   7.X88 

I  17.045 

49 

0.134 

50 

0  8.214 

0  18.070 

0  27.927 

0  37.783 

0  47.640 

0  57.496 

I  7.353 

I  17.209 

50 

0.137 

51 

0  8.378 

0  18.234 

0  28.091 

0  37.947 

0  47.804 

0  57.660 

I  7-517 

I  17.373 

51 

0.140 

52 

0  8.542 

0  18.399 

0  28.255 

038.112 

047.968 

057.825 

I    7.681 

I  17.538 

52 

0.142 

53 

0  8.707 

0  18.563 

0  28.420 

038.276 

048.132 

057.989 

I  7.845 

I  17.702 

53 

0.145 

54 

0  8.871 

0  18.727 

0  28.584 

0  38.440 

048.297 

058.153 

I    8.010 

I  17.866 

54 

0.148 

55 

0  9.035 

0  18.892 

0  28.748 

0  38.605 

048.461 

058.317 

I  8.174 

I  18.030 

55 

0.15 1 

56 

0  9.199 

0  19.056 

0  28.912 

0  38.769 

048.625 

0  58.482 

I  8.338 

I  18.195 

56 

0.153 

57 

0  9.364 

0  19.220 

0  29.077 

0  38.933 

0  48.790 

0  58.646 

I  8.502 

I  18.359 

57 

0.156 

58 

0  9.528 

0  19.384 

0  29.241 

0  39.097 

0  48.954 

058.810 

I  8.667 

I  18.523 

58 

0.159 

59 

0  9.692 

0  19.549 

0  29.405 

0  39.262 

049.118 

0  58.975 

I  8.831 

I  18.688 

59 

0.162 

Mean 
Solar. 

0^ 

I^ 

2" 

3- 

4" 

5- 

6^ 

1   t 

L       '5s 

For 

19 13 44 
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TO  BE  ADDED  TO  A  MEAN  TIME  INTERVAL. 


Mean 
Solar. 


m 
o 

I 

2 

3 

4 

5 
6 

7 
8 

9 

lO 

zi 

12 

13 
14 

15 
i6 

17 
i8 

19 

20 
21 
22 

23 
24 

25 
26 

27 
28 

29 

30 

31 
32 

33 
34 

35 
36 

37 
38 
39 
40 

41 
42 
43 
44 

45 
46 

47 
48 

49 

50 

51 
52 
53 
54 

55 
56 
57 
58 

59 


16' 


m  8 

2  37704 
2  37.868 

2  38.032 

2  38.196 

2  38.361 


17' 


m  8 
2  47.560 

2  47.724 
2  47.889 

2  48.053 

2  48.217 


2  38.525  2  48.381 
2  38.689  I  2  48.546 
2  38.854  2  48.710 
2  39.018  j  2  48.874 
2  39.182  I  2  49039 

2  39.346  j  2  49.203 

239.511     249.367 

2  39.675 

2  39839 
2  40.003 


Mean 
Solar. 


2  40.168 
2  40.332 

2  40.496 
2  40.661 
2  40.825 

2  40.989 

241.153 
241.318 
2  41.482 
2  41.646 

2  41.810 

241.975 
242.139 

2  42.303 

2  42.468 

2  42.632 

2  42.796 
2  42.960 

2  43.125 
2  43.289 

2  43.453 
243.617 
2  43.782 

2  43.946 
2  44.110 

2  44.275 

2  44-439 
244.603 

2  44.767 
2  44932 

2  45.096 
2  45.260 

2  45.425 
2  45589 
2  45.753 

245.917 
2  46.082 

2  46.246 

2  46.410 

2  46.574 

2  46.739 
2  46.903 

2  47.067 

2  47.232 

2  47396 


2  49.531 
2  49.696 

2  49.860 

2  50.024 
2  50.188 

2  50.353 

250.517 
2  50.68 1 

2  50.846 
2  51.010 

251.174 
251.338 

251.503 

2  51.667 

2  51.831 

251.995 
2  52.160 

2  52.324 

2  52.488 
2  52.653 
2  52.817 
2  52.981 
253.145 
2  53.310 

2  53.474 
2  53.638 
2  53803 
2  53.967 

254.131 

2  54.295 
2  54.460 

2  54.624 

2  54.788 

2  54.952 

255.117 
2  55.281 

2  55.445 
2  55.610 

2  55.774 
2  55.938 
2  56.102 
2  56.267 

2  56.431 

2  56.595 

2  56.759 

2  56.924 
2  57.088 

2  57.252 


18^ 


16* 


17' 


m  8 
2  57.417 
2  57.581 

2  57.745 
257.909 

2  58.074 

2  58.238 
2  58.402 
2  58.566 

2  58.731 
2  58.895 

2  59.059 
2  59224 

2  59388 
2  59.552 
2  59.716 

2  59.881 

3  0.045 

3  0.209 
3  0.373 
3   0.538 


19' 


3 
3 
3 
3 
3 

3 
3 
3 
3 
3 

3 
3 
3 
3 
3 

3 
3 
3 
3 
3 

3 
3 
3 
3 
3 

3 
3 
3 
3 
3 

3 
3 
3 
3 
3 


0.702 
0.866 


3 
3 

3  1031 

3  1. 195 

3  1.359 


1.523 
1.688 

1.852 

2.016 

2.181 

2.345 
2.509 

2.673 

2.838 

3.002 


3.166 
3.330 
3.495 
3.659    _ 
3823   3 


m 

3 

3 

3 

3 

3 

3 
3 
3 
3 
3 

3 
3 
3 
3 
3 

3 
3 
3 
3 
3 

3 
3 
3 
3 
3 

3 
3 
3 
3 
3 

3 
3 
3 
3 
3 


3.988 

4.152 
4.316 
4.480 

4645 

4.809 

4.973 

5.137 
5.302 

5.466 

5630 
5.795 

5.959 
6.123 

6.287 

6.452 
6.616 
6.780 

6.944 
7.109 


18^ 


3 
3 
3 
3 
3 

3 
3 
3 
3 
3 

3 
3 
3 
3 
3 

3 
3 
3 
3 
3 


8 

7.273 

7.437 
7.602 

7.766 

7.930 

8.094 

8.259 
8.423 

8.587 
8.751 

8.916 
9.080 
9.244 
9.409 

9.573 

9.737 
9.901 

0.066 

0.230 

0.394 

0.559 

0.723 
0.887 

1. 05  I 

1. 216 

1.380 

1-544 
1.708 

1.873 

2.037 

2.201 
2.366 

2.530 
2.694 
2.858 

3.023 

3.187 

3-351 

3.515 
3.680 

3.844 
4.008 

4->73 
4-337 
4501 

4.665 

4-830 

4.994 
5.158 
5.322 

5.487 
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AZIMUTH  OF  POLARIS  AT  ALL  HOUR  ANGLES,  1913. 
[For  hour  angles  o''  to  1 1**  the  star  is  west  of  north,  and  for  hour  angles  1 2'*  to  24'*  it  is  east  of  north.] 
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AZIMUTH  OF  POLARIS  AT  ALL  HOUR  ANGLES,  1913. 
[For  hour  angles  0**  to  12''  the  star  is  west  of  north,  and  for  hour  angles  1 2**  to  34''  it  is  east  of  north.] 
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I  42.7 

24 

48 

I  16.8 

I  20.5 

24.8 

I  29.6 

I  35.2 

I  38.3 

I  41.6 

I  45-2 

I  49.1 

12 

3 

0 

I  21.0 

I  25.0 

295 

I  34.6 

1  40.4 

I  43-7 

I  47.2 

I  51  0 

1  55.1 

21   0 

12 

I  25.1 

1  29.2 

33.9 

I  39.3 

I  45-4 

I  48.8 

I  52.5 

I  56.4 

2  0.7 

20  48 

24 

I  28.9 

I  33-2 

38.1 

I  43.7 

I  50- 1 

I  53-6 

I  57.4 

2  1.6 

2  6.0 

36 

36 

I  32.4 

I  36.9 

42.0 

I  47.8 

I  54  4 

I  58.1 

2  2.1 

2  6.3 

2  1 1.0 

24 

48 

I  35-7 

I   403 

45-6 

I  516 

I  58.4 

2  2.2 

2  6.3 

2  10.7 

2  155 

12 

4 

0 

I  38.7 

1  43-5 

48.9 

I  550 

2  2.1 

2  6.0 

2  10.2 

2  14.8 

2  197 

20   0 

12 

I  41.4 

I  46.3 

51-9 

I  58.2 

2  5.4 

2  9.4 

2  13-7 

2  18.4 

2  23.4 

19  48 

24 

I  43  9 

1  48.9 

54-5 

2   I.O 

2  8.3 

2  12.4 

2  16.9 

2  21.6 

2  26.8 

36 

36 

I  46.0 

1  51.1 

56.9 

2  3.4 

2  10.9 

2  15.1 

2  19.6 

2  24.4 

2  29.7 

24 

48 

I  47-9 

I  530 

58.9 

2  5-5 

2  13.2 

2  17.4 

2  21.9 

2  26.8 

2  32.2 

12 

5 

0 

I  49.4 

I  54.6 

2 

0.6 

2  7.3 

2  15.0 

2  193 

2  23.9 

2  28.8 

2  34-2 

19   0 

12 

I  50.6 

1  55-9 

2 

1-9 

2  8.7 

2  16.5 

2  20.8 

2  25.4 

2  30.4 

2  35-8 

18  48 

24 

I  516 

1  56.9 

2 

2.9 

2  9-7 

2  17.5 

2  21.9 

2  26.5 

2  31.6 

2  37.0 

36 

36 

I  52.2 

I  57.5 

2 

3.6 

2  10.4 

2  18.2 

2  22.6 

2  27.3 

2  32.3 

2  37-7 

24 

48 

I  52.5 

I  57.8 

2 

3-9 

2  10.7 

2  18.6 

2  22.9 

2  27.6 

2  32.6 

2  38.1 

12 

6 

0 

I  52.5 

I  57.8 

2 

3.8 

2  10.7 

2  18.5 

2  22.8 

2  27.5 

2  32.5 

2  37-9 

18   0 

12 

I  52.2 

I  57-5 

2 

3.5 

2  10.3 

2  18.0 

2  22.4 

2  27.0 

2  32.0 

2  37-4 

17  48 

24 

I  51.6 

I  56.8 

2 

2.8 

2  9-5 

2  17.2 

2  21.5 

2  26.1 

2  31.0 

2  36.4 

36 

36 

I  50.7 

I  55-9 

2 

1.7 

2  8.4 

2  16.0 

2  20.3 

2  24.8 

2  29.7 

2  35.0 

24 

48 

I  49.4 

I  54.6 

2 

0.4 

2  7.0 

2  14.5 

2  18.6 

2  23.1 

2  28.0 

2  33-2 

12 

7 

0 

I  47-9 

I  53.0 

58.7 

2  5.2 

2   12.6 

2  16.7 

2  21. 1 

2  25.8 

2  30.9 

17   0 

12 

I  46.1 

1  511 

56.7 

2  31 

2  10.3 

2  143 

2  18.7 

2  23.3 

2  28.3 

16  48 

24 

I  44.1 

I  48.9 

54.4 

2  0.6 

2  7-7 

2  II. 6 

2  15-9 

2  20.4 

2  25.3 

36 

36 

I  41.7 

I  46.4 

51.8 

I  57.8 

2  4.8 

2  8.6 

2  12.7 

2  17. 1 

2  21.9 

24 

48 

I  39.1 

I  43-7 

48.9 

'  54.8 

2   1.5 

2  5-2 

2  9.2 

2  135 

2  18.2 

12 

8 

0 

I  36.2 

1  40.7 

45.7 

I  51-4 

I  57-9 

2   1.5 

2  5.4 

2  9.5 

2  14.0 

16   0 

12 

I  330 

I  37-4 

42.2 

I  47.7 

I   54.0 

1  57-5 

2  1.2 

2  5.2 

2  9.6 

15  48 

24 

I  29.7 

I  33.8 

38.5 

I  43.8 

I  49.8 

I  53-2 

I   56.7 

2  0.6 

2  4.8 

36 

36 

I  26.0 

I  300 

34-5 

I  39.6 

I  45-3 

I  48.5 

I  52.0 

I  55.7 

I  59.7 

24 

48 

I  22.2 

I  26.0 

30.2 

1  351 

I  40.6 

I  43.6 

I  46.9 

I  504 

I  54.2 

12 

9 

0 

I  18.1 

I  21.7 

25.8 

I  30.4 

I  35.6 

I  38.5 

I  41.6 

I  44.9 

I  48.5 

15   0 

12 

I  139 

I  173 

21. 1 

I  25.4 

I  30.4 

1  33- 1 

I  36.0 

1  39-2 

I  42.6 

14  48 

24 

I  9.4 

I  12.6 

16.2 

I  20.3 

I  24.9 

I  27.4 

I  30- 2 

I  33-2 

I  36.3 

36 

36 

1  4.8 

I   7.8 

II. I 

1  14.9 

I  19.2 

I  21.6 

I  24.1 

I  26.9 

I  29.9 

24 

48 

I  0.0 

I  2.7 

5.8 

I  9-3 

I  13.3 

I  15-5 

I  17.9 

I  20.4 

I  23.2 

12 

10 

0 

0  550 

0  57.5 

0.4 

I  3.6 

1  7.2 

I  9-3 

I  1 1.4 

I  138 

I  16.3 

14   0 

12 

0  49.9 

0  52.2 

0 

54.8 

0  57.7 

I   1.0 

I  2.8 

I  4.7 

I  6.9 

I  9.2 

13  48 

24 

0  44.7 

0  46.8 

0 

49.1 

0  517 

0  54.6 

0  56.3 

0  38.0 

0  59-9 

I   1.9 

36 

36 

0  39.4 

0  41.2 

0 

43-2 

0  45-5 

0  48.1 

0  49-5 

0  51. 1 

0  52.7 

0  54.5 

24 

48 

0  33-9 

0  35-5 

0 

37-2 

0  39.2 

0  41.4 

0  42.7 

0  44.0 

0  45.4 

0  47.0 

12 

II 

0 

0  28.4 

0  29.7 

0 

31.2 

0  32.8 

0  34.7 

0  35.7 

0  36.8 

0  38.0 

0  39.3 

13   0 

12 

0  22.8 

0  23.9 

0 

25.0 

0  26.4 

0  27.9 

0  28.7 

0  29.6 

0  30.5 

0  31.6 

12  48 

24 

0  17.2 

0  17.9 

0 

18.8 

0  19.8 

0  21.0 

0  21.6 

0  22.3 

0  23.0 

0  23.8 

36 

36 

0  1 1.5 

0  12.0 

0 

12.6 

0  13.3 

0  14.0 

0  14.4 

0  14.9 

0  15-3 

0  159 

24 

48 

0  5  7 

0  6.0 

0 

6.3 

0  6.6 

0  7.0 

0  7.2 

0  7.4  0  7.7 

0  7.9 

12 

0 

0  0.0 

0  0.0 

0 

0.0 

0  0.0 

0  0.0 

0  0.0 

i  0  0.0 

\o  0.0 

lEpb  13I 
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^\DecL 

88<>  50'  20" 

88«  50'  30" 

880  50'  40" 

880  50'  50" 

88<»5i'  0" 

88<>5i'  10" 

Vsriation  for — 

Lat.^v 

I'ofLat. 

I"  of*. 

0   t 

e    /   // 

0         r        tf 

0      t      tf 

0                  t                 0/ 

0      f      f» 

0   #   #/ 

ft 

*» 

5  0 

I   9  56.0 

I  9  45-9 

I  9  35.9 

I  9  25.9 

I  9  158 

I  9  5.8 

4-aii 

—  1.00 

5  20 

I  9  58-2 

I  9  48.1 

I  9  38.1 

I  9  28.0 

I  9  18.0 

I  9  8.0 

0.12 

1. 00 

5  40 

I  10  0.5 

I  9  50.4 

I  9  40.4 

I  9  30.4 

1  9  20.3 

I  9  IO-3 

0.12 

1. 00 

6  0 

I  10  3.0 

I  9  52.9 

I  9  42.9 

I  9  32.9 

I  9  22.8 

I  9  12.8 

0.13 

1. 00 

6  20 

I  10  5-7 

I  9  55-6 

I  9  45-6 

I  9  35-5 

I  9  25.4 

I  9  154 

0.14 

1. 01 

6  40 

I  10  8.5 

I  9  58.4 

I  9  48.3 

I  9  38.3 

I  9  28.2 

I  9  18. 1 

4-0.14 

—  1. 01 

7  0 

I  10  II. 4 

I  10  1.3 

I  9  512 

I  9  412 

I  9  311 

I  9  21.0 

0.15 

1. 01 

7  20 

I  10  14.5 

I  10  4.4 

I  9  54.3 

I  9  44.2 

I  9  341 

I  9  24.1 

0.15 

1. 01 

7  40 

I  10  17.7 

I  10  7.6 

I  9  57-5 

I  9  47.4 

I  9  37-3 

I  9  27.3 

0.16 

1. 01 

8  0 

I  10  21. 1 

I  10  II.O 

I  10  0.9 

I  9  50.8 

I  9  40.7 

I  9  30.6 

0.17 

1. 01 

8  20 

I  10  24.6 

I  10  14.5 

I  10  4.4 

I  9  54-3 

I  9  44.2 

I  9  341 

-fo.i8 

—  1. 01 

8  40 

I  10  28.3 

I  10  18.2 

I  10  8.1 

I  9  57.9 

I  9  47.8 

I  9  37-7 

ai9 

1. 01 

9  0 

I  10  32.1 

I  10  22.0 

I  10  11.9 

I  10  1.7 

I  9  51-6 

I  9  415 

0.20 

1. 01 

9  20 

I  10  36.1 

I  10  26.0* 

I  10  15.8 

I  10  5.7 

I  9  55.5 

I  9  45.4 

0.20 

1. 01 

9  40 

I  10  40.2 

I  10  30.1 

I  10  19.9 

I  10  9.8 

I  9  59-6 

I  9  49.5 

a2i 

1. 01 

10  0 

I  10  44.5 

I  10  34-3 

I  10  24.2 

I  10  14.0 

I  10  3.8 

I  9  53.7 

4-0.22 

—  1.02 

10  20 

I  10  48.9 

I  10  38.7 

I  10  28.6 

I  10  18.4 

I  10  8.2 

I  9  58.1 

0.23 

1.02 

10  40 

I  10  53.5 

I  10  43-3 

I  10  33.1 

I  10  23.0 

I  10  12.8 

I  10  2.6 

0.23 

1.02 

II  0 

I  10  58.2 

I  10  48.0 

I  10  37.8 

I  10  27.7 

I  10  17.5 

I  10  7.3 

a  24 

1.02 

II  20 

1  u  3.1 

I  10  52.9 

I  10  42.7 

I  10  32.5 

I  10  22.3 

I  10  12.1 

0.25 

1.02 

II  40 

I  II  8.2 

I  10  57.9 

I  10  47.7 

I  10  37.5 

I  10  27.3 

I  10  17. 1 

-fo.26 

—  1.02 

12  0 

I  II  13.4 

I  II  31 

I  10  52.9 

I  10  42.7 

I  10  32.5 

I  10  22.3 

0.26 

1.02 

12  20 

I  II  18.7 

I  II  8.5 

I  10  58.3 

I  10  48.0 

I  10  37.8 

I  10  27.6 

0.27 

1.02 

12  40 

I  II  24.3 

I  II  14.0 

I  II  3-8 

I  10  53.5 

I  10  43.2 

I  10  33.0 

0.28 

103 

13  0 

I  II  30.0 

I  II  197 

I  II  9-4 

I  10  59.2 

I  10  49.0 

I  10  38.7 

0.29 

1.03 

13  20 

I  II  35.8 

I  II  25.5 

I  II  152 

I  II  50 

I  10  54.7 

I  10  44-4 

-fo.30 

-1.03 

13  40 

I  II  41.8 

I  II  31.5 

I  II  21.2 

I  II  10.9 

I  II  0.6 

I  10  50.4 

0.31 

103 

14  0 

I  II  48.0 

I  II  37.7 

I  II  27.4 

I  II  17.0 

I  II  6.7 

I  10  56.5 

0.31 

103 

14  20 

I  II  54-3 

I  II  44.0 

I  II  33-7 

I  II  23.3 

I  II  13.0 

I  II  2.7 

0.32 

103 

14  40 

I  12  0.8 

I  II  50.5 

I  II  40.1 

I  II  29.8 

I  II  19.4 

I  II  9.1 

0.33 

1.03 

15  0 

I  12  7-5 

I  II  571 

I  II  46.7 

I  II  36.4 

I  II  26.0 

I  II  157 

+0.34 

-1.04 

15  20 

I  12  14.3 

I  12  3.9 

I  II  53-5 

I  II  43.2 

I  II  32.8 

I  II  22.5 

0.34 

1.04 

15  40 

I  12  21.3 

I  12  10.9 

I  12  0.5 

I  11  50.1 

I  II  39-7 

I  II  29.4 

0.35 

1.04 

16  0 

I  12  28.5 

I  12  18.0 

I  12  7.6 

I  II  57.2 

I  II  46.8 

I  II  36.5 

0.36 

1.04 

16  20 

I  12  35.8 

I  12  25.4 

I  12  14.9 

I  12  4.5 

I  II  541 

I  II  43.7 

0.37 

1.04 

16  40 

I  12  43-3 

I  12  32.9 

I  12  22.4 

I  12  12.0 

I  12  1.5 

I  II  511 

•fo.38 

-1.04 

17  0 

I  12  51.0 

I  12  40.5 

I  12  30.1 

I  12  19.6 

I  12  9.2 

I  II  58.7 

0.39 

1.05 

17  20 

I  12  58.9 

I  12  48.4 

I  12  37.9 

I  12  27.4 

I  12  16.9 

I  12  6.5 

0.40 

1.05 

17  40 

I  13  6.9 

I  12  56.4 

I  12  45-9 

I  12  35.4 

I  12  24.9 

I  12  14.4 

0.40 

1.05 

18  0 

I  13  151 

I  13  4-6 

I  12  541 

I  12  43.6 

I  12  331 

I  12  22.6 

0.41 

1.05 

18  20 

I  13  23.5 

I  13  130 

I  13  2.5 

I  12  51.9 

I  12  41.4 

I  12  30.9 

4-0.42 

-1.05 

18  40 

I  13  32.1 

I  13  21.6 

I  13  II.O 

I  13  0.5 

I  12  50.0 

I  12  39-4 

0.43 

1.06 

19  0 

I  13  40.9 

I  13  30.3 

I  13  19.7 

I  13  9-2 

I  12  58.6 

I  12  48.0 

0.44 

1.06 

19  20 

I  13  49-9 

I  13  39-2 

I  13  28.6 

I  13  18.0 

I  13  7-4 

I  12  56.8 

0.45 

1.06 

19  40 

I  13  590 

I  13  48.3 

I  13  37-7 

I  13  27.1 

I  13  16.5 

I  13  5-9 

0.46 

1.06 

20  0 

I  14  8.3 

I  13  57-6 

I  13  47.0 

I  13  36.4 

I  13  25.7 

I  13  151 

4-0.47 

—  1.06 

20  20 

I  14  17.8 

I  14  7.1 

I  13  56.5 

I  13  45.8 

I  13  35-2 

I  13  24.5 

0.48 

1.07 

20  40 

I  14  27.5 

I  14  16.8 

I  14  6.1 

I  13  55-4 

I  13  44-7 

I  13  34.1 

0.49 

1.07 

21  0 

I  14  37.4 

I  14  26.7 

I  14  16.0 

I  14  5.3 

I  13  54-6 

I  13  43.9 

0.50 

1.07 

21  20 

I  14  47-5 

I  14  36.8 

I  14  26.0 

I  14  15.3 

I  14  4.6 

I  13  53.9 

0.51 

1.07 

21  40 

I  14  57.8 

I  14  470 

I  14  36.3 

I  14  25.5 

I  14  14.7 

I  14  40 

4-0.52 

—  1.08 

22  0 

I  15  8.3 

I  14  57-5 

I  14  46.7 

I  14  36.0 

I  14  25.2 

I  14  14.4 

0.53 

1.08 

22  20 

I  15  190 

I  15  8.2 

I  14  57.4 

I  14  46.6 

I  14  35-8 

I  14  25.0 

0.54 

1.08 

22  40 

I  15  29.9 

I  15  191 

I  15  8.2 

I  14  57-4 

I  14  46.5 

I  14  35-7 

0.55 

1.08 

23  0 

I  15  410 

I  15  30.2 

I  15  193 

I  15  8.4 

I  14  57-5 

I  14  46.7 

0.56 

1.09 

23  20 

I  15  52.4 

I  15  415 

I  15  30.6 

I  15  19-7 

I  15  8.8 

I  14  57-9 

+0.57 

-1.09 

23  40 

I  16  3.9 

I  15  53.0 

I  15  42.0 

I  15  31.1 

I  15  20.2 

I  15  9-3 

0.58 

1.09 

24  0 

I  16  15.6 

I  16  4-7 

I  15  53.7 

I  15  42.8 

I  15  31.8 

I  15  20.9 

0.59 

1.09 

24  20 

I  16  27.6 

I  16  16.6 

I  16  5.6 

I  15  54-7 

I  15  43-7 

1  15  32.7 

0.60 

1. 10 

24  40 

I  16  39.8 

I  16  28.7 

I  16  17.7 

I  16  6.8 

I  15  55.8 

1  15  44-8 

0.61 

1. 10 

2S      0    1 

I  16  52.2 

I  16  41. 1 

1  16  30.1 

I  16  19.1 

I  16  8.0 

I  15  570 

4-o.6a 

-I.IO 

VEpVi  ii\ 
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AZIMUTH  OF  POLARIS  AT  ELONGATION,  1913. 


\^pecl. 

Variation  for — 

88*>  50'  20" 

88«  50'  30" 

88°  50' 40" 

880  50'  50'' 

88*>5i'  0" 

88*>5x'io'' 

T  A*     ^V 

jjat.  ^v 

I'ofLat. 

x"  6f  «. 

0   / 

0   /  // 

0   /   // 

0      f     *f 

0   /  // 

0   /  /' 

Off* 

// 

ff 

25   0 

I  16  52.2 

I  16  41. 1 

I  16  30.1 

I  x6  19.1 

I  16  8.0 

I  15  57.0 

+0.62 

—  1. 10 

25  20 

1  17  4-8 

I   16  53.7 

I  16  42.7 

I  x6  3X.6 

I  16  20.5 

I  16  9.5 

0.64 

I. II 

25  40 

I  17  17.7 

1  17  6.6 

I  16  55.5 

I  16  44.4 

I  16  33.3 

I  16  22.2 

0.65 

I. II 

26   0 

I  17  30.7 

I  17  19.6 

1  17  8.5 

I  16  57.4 

I  16  46.2 

I  16  35.1 

0.66 

I. II 

26  20 

I  17  44.0 

I  17  32.9 

I  17  2X.7 

I  17  X0.6 

I  16  59.4 

I  16  48.3 

0.67 

1. 12 

26  40 

I  17  57-6 

1  17  46.4 

I  17  35.2 

X  17  24.0 

I  X7  12.8 

X  17  1.7 

+0.68 

—  1.12 

27   0 

I  18  11.4 

I  18  0.2 

I  17  48.9 

I  17  37-7 

I  17  26.5 

I  17  153 

0.70 

1. 12 

27  20 

1  18  25.4 

I  18  14.2 

I  x8  2.9 

I  17  516 

I  17  40.4 

I  17  29.2 

0.71 

I.I3 

27  40 

I  18  39.7 

I  18  28.4 

X  18  17.1 

X  x8  5.8 

I  17  54-5 

I  17  43.3 

0.72 

1. 13 

28   0 

I  18  54.2 

X  18  42.9 

I  18  3X.6 

X  18  20.2 

X  18  8.9 

I  17  57-6 

0.73 

1. 13 

28  20 

I  19  9.0 

I  18  57.6 

X  18  46.3 

X  x8  34.9 

I  18  23.5 

I  18  12.2 

+0.74 

-1. 14 

28  40 

I  19  24.0 

I  19  12.6 

I  19   X.2 

I  18  49.8 

I  18  38.4 

X  x8  27.0 

0.75 

1.14 

29   0 

I  19  39.3 

1  19  27.9 

I  19  16.4 

X  ig  50 

X  18  53.6 

I  18  42.2 

0.77 

1. 14 

29  20 

I  19  54.8 

I   19  43.4 

I  19  31.9 

I  X9  20.4 

I  19  8.9 

I  18  57.5 

0.78 

115 

29  40 

I  20  10.7 
I  20  26.7 

I  19  59-2 
X  20  15.2 

I  19  47.6 
I  20   3.6 

I  19  36.1 
I  X9  52.x 

I  19  24.6 
X  X9  40.5 

I  X9  X3.X 
X  X9  29.0 

0.80 
4-0.8X 

XI5 

30   0 

-115 

30  10 

I  20  34.8 

I  20  23.3 

I  20  IX. 7 

X  20  0.1 

I  19  48.6 

I  19  37.1 

0.82 

1. 16 

30  20 

I  20  43.0 

I  20  31.5 

I  20  19.9 

X  20  8.3 

I   19  56.7 

I   19  45.2 

0.82 

1. 16 

30  30 

I  20  51.3 

I  20  39.7 

I  20  28.x 

I  20  X6.5 

I  20  4.9 

I  19  53-4 

0.83 

X.16 

30  40 

I  20  59.7 

I  20  48.1 

X  20  36.4 

I  20  24.8 

I  20  13.2 

I  20  X.6 

0.84 

i.x6 

30  50 

I  21  8.2 

I  20  56.5 

I  20  44.8 

I  20  33.1 

I  20  21.5 

I  20  9.9 

+0.85 

-1.16 

31   0 

I  21  16.7 

I  21  5.0 

I  20  53.3 

I  20  4X.6 

I  20  30.0 

I  20  18.3 

0.85 

1. 17 

31  10 

I  21  25.3 

I   21  13.5 

I  21   1.8 

X  20  50.1 

I  20  38.4 

I  20  26.8 

0.86 

1. 17 

31  20 

I  21  33.9 

I  21  22.1 

X  21  XO.4 

I  20  58.7 

I  20  47.0 

I  20  35.3 

0.87 

1. 17 

31  30 

I  21  42.6 

I  21  30.8 

I  21  I9.I 

I  21   7.4 

I  20  55.6 

I  20  43.9 

0.88 

1. 17 

31  40 

I  21  51.3 

I  21  39.6 

I  2X  27.8 

X  2X  x6.x 

I  21   4.3 

I  20  52.6 

+0.88 

-X.I8 

31  50 

I  22  0.2 

X  21  48.4 

I  21  36.6 

I  21  24.8 

I  2X  13.0 

I  2X   1.3 

0.89 

1. 18 

32   0 

I  22  9.1 

I  21  57.3 

I  2X  45.5 

»  21  33.7 

I  21  2X.9 

I  21  XO.I 

0.90 

1. 18 

32  10 

I  22  18.1 

1  22   6.3 

I  21  54.5 

I  2X  42.7 

X  2X  30.8 

1  21  X9.O 

0.90 

1. 18 

32  20 

1  22  27.2 

I  22  15.3 

I  22   3.5 

I  21  51.7 

I  2X  39.8 

I  21  28.0 

0.91 

1. 18 

32  30 

I  22  36.3 

I  22  24.5 

I  22  X2.6 

X  22   0.8 

I  21  48.9 

I  2X  37.0 

-fo.92 

-X.I9 

32  40 

I  22  45.5 

I  22  33.7 

I  22  21.8 

I  22   9.9 

I  2X  58.0 

I  21  46.x 

0.93 

X.I9 

32  50 

I  22  54.8 

I  22  43.0 

X  22  31. 1 

I  22  X9.2 

I  22   7.2 

I  2X  55.3 

0.93 

I.I9 

33  0 

I  23  4.2 

I  22  52.3 

I  22  40.4 

I  22  28.5 

I  22  X6.5 

X  22   4.6 

0.94 

X.I9 

33  10 

I  23  13.7 

I  23   1.8 

I  22  49.8 

X  22  37.9 

I  22  25.9 

X  22  X3.9 

0.95 

X.20 

33  20 

I  23  23.2 

I  23  11.3 

I  22  59.3 

I  22  47.3 

I    22  35.3 

X  22  23.4 

+0.96 

—  1.20 

33   30 

I  23  32.9 

I  23  20.9 

I  23   8.9 

I  22  56.9 

I  22  44.9 

I  22  32.9 

0.96 

x.20 

33  40 

I  23  42.6 

I  23  30.5 

I  23  X8.5 

I  23   6.5 

I  22  54.4 

I  22  42.4 

0.97 

1.20 

33  50 

I  23  52.3 

I  23  40.3 

I  23  28.2 

I  23  16.2 

I  23   4.2 

I  22  52.1 

0.98 

1.20 

34  0 

I  24  2.2 

I  23  50.1 

I  23  38.0 

I  23  26.0 

I  23  X3.9 

I  23   X.8 

0.99 

I.2I 

34  10 

I  24  12.2 

I  24   0.0 

I  23  47.9 

I  23  35.8 

I  23  23.7 

I  23  XX.7 

+  1.00 

—  X.2I 

34  20 

I  24  22.3 

I  24  lO.O 

I    23  57.9 

I  23  45.8 

I    23  33.7 

I  23  21.6 

1. 00 

I.2I 

34  30 

I  24  32.3 

I  24  20.1 

I  24   8.0 

I  23  55.9 

I  23  43.7 

I  23  31.5 

1. 01 

1. 21 

34  40 

I  24  42.4 

I  24  30.3 

X  24  x8.i 

I  24   6.0 

I  23  53.8 

I  23  41.6 

X.02 

1.22 

34  50 

I  24  52.7 

I  24  40.5 

I  24  28.3 

I  24  16.I 

I  24   3.9 

I  23  51.7 

1.03 

1.22 

35  0 

I  25  3.0 

I  24  50.8 

I  24  38.6 

X  24  26.4 

I  24  X4.2 

I  24  2.0 

+  X.04 

—  1.22 

35  10 

I  25  13.4 

I  25   1.2 

I  24  49.0 

I  24  36.8 

I  24  24.5 

I  24  X2.3 

105 

1.22 

35  20 

I  25  24.0 

I  25  11. 7 

I  24  59.5 

I  24  47.3 

I  24  35.0 

I  24  22.7 

X.06 

123 

35  30 

X  25  34.6 

I  25  22.3 

I  25  xo.x 

I  24  57.8 

I    24  45.5 

I  24  33.2 

1.06 

I  23 

35  40 

I  25  45.3 

I  25  33.0 

I  25  20.7 

X  25  8.4 

I  24  56.0 

I  24  43.7 

X.07 

123 

35  50 

I  25  56.1 

1  25  43.8 

I  25  31.4 

I  25  19.x 

I  25   6.7 

I  24  54.4 

+  1.08 

-X.23 

36  0 

I  26  7.0 

I  25  54.6 

X  25  42.2 

I  25  29.9 

I  25  X7.5 

1  25  5.x 

X.09 

1.24 

36  10 

I  26  18.0 

I    26   5.5 

I  25  53.1 

I   25  40  7 

I  25  28.3 

I  25  16.0 

I.XO 

1.24 

36  20 

I  26  29.0 

I  26  16.5 

I  26  4.1 

I  25  51.7 

I  25  39.3 

I  25  26.9 

I. XI 

1.24 

36  30 

I  26  40.1 

X  26  27.6 

X  26  15.2 

I  26  2.8 

I    25  50.3 

I  25  37.9 

1. 12 

1.24 

36  40 

I   26  51.3 

I  26  38.9 

I  26  26.4 

I  26  14.0 

I  26  X.5 

I  25  49.0 

+  I.I3 

-X.25 

36  50 

I  27  2.7 

I  26  50.2 

1  26  37.7 

I  26  25.2 

I  26  12.7 

I  26  0.2 

1. 14 

1.25 

37  0 

I  27  14.1 

X  27  1.6 

X  26  49.x 

X  26  36.6 

I  26  24.0 

I  26  XI.5 

115 

1.25 

37  10 

I  27  25.6 

I  27  X3.X 

X  27  0.6 

X  26  48.1 

I  26  35.5 

1  26  22.9 

1. 15 

1.25 

37  20 

I  27  37.2 

I  27  24.7 

I  27  X2.I 

X  26  59.6 

I  26  47.0 

I  26  34,4 

1. 16 

X.26 

37  30 

I  27  48.9 

I  27  36.3 

I  27  23.7 

I  27  II. I 

I  26  58.5 

I  26  46.Q 

V  -V'^'^-V 

"v— -V,-!.^ 
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TABLE  V. 


AZIMUTH  OF  POLARIS  AT  ELONGATION, 

1913. 

\^ecl. 

88®  50' 20" 

88°  50'  30" 
0      t      If 

88®  50'  40" 

880  50' 50" 

88^51'  0" 

88°  51'  10" 

Variation  for— 

Lat.\v 

I 'of  Lai. 

I  "of  I. 

o    / 

0   /   // 

0      t      ti 

0      1      tf 

0   '   // 

0      f      'f 

-    1 

11 

37  30 

I  27  48.9 

I  27  36.3 

I  27  23.7 

I  27  II. I 

I  26  58.5 

I  26  46.Q 

+  1  17 

-1.26 

37  40 

I  28  0.8 

I  27  48.1 

I  27  35.5 

I  27  22.9 

1  27  10.2 

I  26  57.6 

1.18 

1.26 

37  50 

I  28  12.7 

I  28  0.0 

I  27  47.4 

I  27  34.7 

I  27  22.0 

I  27  9.4 

1. 19 

1.27 

38  0 

I  28  24.7 

I  28  12.0 

I  27  59.3 

I  27  46.6 

1  27  33.9 

I  27  21.3 

1.20 

1.27 

38  10 

I  28  36.8 

I  28  24.0 

I  28  11.3 

I  27  58.6 

i  27  45.9 

I  27  33.2 

1. 21 

1.27 

38  20 

I  28  49.0 

I  28  36.2 

I  28  23.5 

I  28  10.8 

I  27  58.0 

I  27  45.3 

4-1.22 

-1.27 

38  30 

I  29  1.4 

I  28  48.5 

1  28  35.8 

I  28  23.0 

1  28  10.2 

I  27  57.5 

1.23 

1.28 

38  40 

1  29  13.8 

I  29  0.9 

I  28  48.1 

I  28  35.3 

I  28  22.5 

I  28  9.7 

1.24 

1.28 

38  50 

I  29  26.2 

I  29  13.4 

I  29  0.5 

I  28  47.7 

I  28  34.9 

I  28  22.1 

1-25 

1.28 

39  0 

I  29  38.9 

I  29  26.0 

I  29  13.1 

I  29  0.3 

I  28  47.4 

I  28  34.5 

1.26 

1.29 

39  10 

I  29  51.6 

I  29  38.7 

I  29  25.8 

I  29  12.9 

I  29  0.0 

I  28  47.1 

•f  1.27 

-1.29 

39  20 

I  30  4-4 

I  29  51.5 

I  29  38.6 

I  29  25.6 

I  29  12.7 

I  28  59.8 

1.28 

1.29 

39  30 

I  30  17.4 

I  30  4.4 

I  29  51.4 

I  29  38.4 

I  29  25.5 

I  29  12.6 

130 

1.30 

39  40 

I  30  304 

I  30  17  4 

I  30  4.3 

I  29  51.3 

I  29  38.4 

I  29  25.5 

I  31 

130 

39  50 

I  30  43-5 

I  30  30.5 

I  30  17.4 

I  30  4.4 

I  29  51.5 

1  29  38.5 

1.32 

1.30 

40  0 

I  30  56.8 

I  30  43-7 

I  30  30.6 

1  30  17.5 

1  30  4-5 

I  29  51.6 

+  1.33 

-I-3I 

40  10 

I  31  10.2 

I  30  57.0 

I   30  43.9 

I  30  308 

I  30  17.8 

I  30  4.8 

1.34 

I-3I 

40  20 

1  31  23.7 

I  31  10.5 

I  30  57.4 

I  30  44.3 

1  30  31-2 

I  30  18.1 

1.35 

1-31 

40  30 

I  31  37-3 

I  31  24.1 

I  31  II.O 

I   30  57.8 

I  30  44-7 

I  30  316 

1.36 

1-32 

40  40 

I  31  51.0 

I  31  37.9 

I  31  24.7 

I  31  11.5 

I  30  58.3 

I  30  45- 1 

1.37 

1.32 

40  50 

I  32  4.8 

I  31  51  7 

I  31  38.4 

I  31  25.2 

I  31  12.0 

I  30  58.8 

+  1.38 

-132 

41  0 

I  32  18.8 

I  32  5.6 

I  31  52.3 

I  31  39  I 

I  31  25.8 

I  31  12.6 

I  39 

1.33 

41  10 

I  32  32.9 

I  32  196 

I   32  6.3 

I  31  530 

I  31  39  7 

I  31  26.5 

1.40 

I  33 

41  20 

I  32  47.0 

I  32  33.7 

I  32  20.4 

I  32  7.1 

I  31  53.8 

I  31  40.5 

1.42 

1-33 

41  30 

I  33  1.4 

1  32  48.0 

1  32  34.6 

I  32  21.3 

I  32  8.0 

I  31  54-7 

1-43 

1-34 

41  40 

I  33  15.8 

I  33  2.4 

I  32  49.0 

I  32  35-6 

I  32  22.2 

I  32  8.9 

+  1.44 

-1.34 

41  50 

I  33  30.4 

I  33  170 

I  33  3-5 

I  32  500 

I  32  36.6 

I  32  23.3 

1-45 

1-34 

42  0 

I  33  45.0 

I  33  31-6 

I  33  18.1 

I  33  4.6 

I  32  5>-2 

I  32  37.8 

1-47 

1-35 

42  10 

I  33  59-8 

I  33  46.4 

I  33  32.8 

I  33  19-3 

I  33  5-8 

I  32  52.4 

1.48 

1-35 

42  20 

I  34  14.8 

I  34  t.3 

I  33  47.7 

I  33  34-2 

I  33  20.6 

1  33  71 

1.50 

1.35 

42  30 

I  34  29.9 

I  34  16.3 

I  34  2.7 

I  33  49- 1 

I  33  35.5 

I  33  22.0 

-f  1.51 

-1.36 

42  40 

I  34  45  0 

I  34  31.4 

I   34  17.8 

I  34  4-2 

I  33  50  6 

I  33  370 

152 

136 

42  50 

I  35  0.3 

I  34  46.7 

1  34  330 

I  34  194 

I  34  5-7 

I  33  52.1 

1-54 

136 

43  0 

I  35  15.8 

I  35  2.1 

I  34  48.4 

I  34  34.7 

I  34  21.0 

I  34  7-4 

1-55 

1-37 

43  10 

I  35  31.4 

I  35  176 

I  35  3.9 

I  34  50.1 

I  34  36.4 

I  34  22.8 

1.56 

1.37 

43  20 

I  35  47-1 

I  35  33.3 

I  35  19.5 

I   35  5.7 

I  34  520 

I  34  38.3 

+  1.57 

-1.38 

43  30 

X  36  2.9 

I  35  49- 1 

I   35  35.3 

I  35  21.5 

I  35  7-7 

I  34  540 

158 

1.38 

43  40 

I  36  18.9 

I  36  51 

I  35  51.2 

I  35  37.4 

I  35  23.5 

I  35  9.7 

1.60 

1-38 

43  50 

I  36  350 

I  36  21. 1 

I  36  7.2 

1  35  53-3 

I  35  39.5 

I  35  25.7 

1. 61 

1.39 

44  0 

I  36  513 

I  36  37.3 

I  36  23.4 

I  36  9-4 

I  35  55-5 

I  35  41.7 

1.62 

1-39 

44  10 

I  37  7.7 

I  36  53.7 

I  36  39.7 

I  36  25.7 

I  36  1 1.8 

I  35  57.9 

-fx.63 

-140 

44  20 

I  37  24.2 

I  37  10.2 

I  36  56.2 

I  36  42.2 

I  36  28.2 

I  36  14.3 

1.65 

1.40 

44  30 

I  37  40.9 

1  37  26.8 

I  37  12.8 

I  36  58.8 

I  36  44.8 

I  36  30.8 

1.66 

140 

44  40 

I  37  57-7 

I  37  43.6 

I  37  29.6 

I  37  15.5 

I  37  1-5 

I  36  47.4 

1.68 

141 

44  50 

I  38  147 

I  38  0.6 

I  37  46.5 

1  37  32.4 

I   37  18.3 

I  37  4.2 

1.70 

1. 41 

45  0 

I  38  319 

I  38  17-7 

1  38  3.6 

I  37  49.5 

I  37  35-3 

I  37  21.1 

4-1.72 

-1.42 

45  10 

I  38  49-2 

I  38  35.0 

I  38  20.8 

I  38  6.7 

I  37  52.4 

I  37  38.2 

1.73 

1.42 

45  20 

I  39  6.6 

I  38  52.4 

I  38  38.1 

I  38  23.9 

I  38  9-6 

I  37  55.4 

1.75 

1.42 

45  30 

I  39  24.1 

I  39  9-9 

I   38  55.6 

I  38  41-3 

I  38  27.0 

I  38  12.8 

X.76 

143 

45  40 

I  39  41.8 

I  39  27.5 

I  39  132 

I  38  58.9 

I  38  44.6 

I  38  30.3 

1.78 

1.43 

45  50 

I  39  59-7 

I  39  45-4 

I  39  310 

I  39  16.7 

I  39  2.3 

I  38  48.0 

4-1.80 

-1.44 

46  0 

I  40  17.8 

I  40  3.4 

I  39  49.0 

I  39  34-6 

I  39  20.2 

I  39  5-8 

1.82 

1.44 

46  10 

I  40  36.0 

I  40  21.6 

I  40  7.1 

I  39  52.7 

I  39  38.2 

I  39  23.8 

1.83 

144 

46  20 

I  40  54.4 

I  40  39.9 

I  40  25.4 

I  40  10.9 

I  39  56.4 

I  39  41.9 

1.85 

1.45 

46  30 

I  41  13.0 

I  40  58.4 

I  40  43.9 

I  40  29.3. 

I  40  14.8 

I  40  03 

1.87 

1.45 

46  40 

>  41  31.7 

I  41  17. 1 

I  41   2.5 

I  40  47.9 

I  40  33-3 

I  40  18.7 

4-1.88 

-1.46 

46  50 

I  41  505 

I  41  36.0 

I  41  21.3 

I  41  6.7 

I  40  52.0 

I  40  37-4 

1.90 

1-46 

47  0 

I  42  9-5 

I  41  54.9 

I  41  40.2 

I  41  25.6 

I  41  10.9 

I  40  56.2 

1.91 

1.47 

47  10 

I  42  28.7 

I  42  14.0 

I  41  59.3 

I  41  44.6 

I  41  29.9 

I  41  15.2 

1.93 

M7 

47  20 

X  42  48.1 

I  42  33-3 

I  42  18.6 

I  42  3  9 

I  41  49.1 

I  41  34.3 

195 

1.48 

47  30   ' 

'  43     7-7 

I  42  52.9 

I  42  38.1 

I  42  23.3 

I  42  8.5 

I  41  53.7 

4-196 

-1.48 

VEp^  ii\ 
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AZIMUTH  OF  POLARIS  AT  ELONGATION,  1913. 


^\l)ccl. 

Variation  for — 

88°  50'  20" 

88°  50' 30" 

88*>  50'  40" 

88<»  50'  50" 

88<»  51'  0" 

88°  51'  10" 

Lat.^V 

I'of  Lat. 

I"  of  a. 

0   / 

Off 

0   /   // 

0      t      tt 

0      t      ft 

0      t      ft 

0    /    // 

// 

// 

47  30 

I  43  7-7 

I  42  52.9 

I  42  38.x 

I  42  23.3 

I  42  8.5 

X  41  53.7 

+  196 

-1.48 

47  40 

I  43  27.4 

1  43  12.5 

X  42  57.7 

I  42  42.9 

I  42  28.0 

I  42  X3.2 

1.98 

1.49 

47  50 

I  43  47-3 

1  43  32.4 

I  43  X7.5 

I  43  2.6 

X  42  47.7 

X  42  32.8 

2.00 

1.49 

48   0 

I  44  7-4 

I  43  52.5 

X  43  37-5 

X  43  22.6 

X  43  7.6 

X  42  52.7 

2.02 

1.50 

48  10 

I  44  27.7 

I  44  12.7 

X  43  57-7 

X  43  42.7 

X  43  27.7 

X  43  12.7 

2.04 

1-50 

48  20 

1  44  48.2 

I  44  331 

I  44  18.1 

X  44  30 

X  43  48.0 

X  43  33.0 

+  2.06 

~x.5i 

48  30 

I  45  8.9 

I  44  53-8 

X  44  38.7 

X  44  23.6 

X  44  8.5 

X  43  53-4 

2.07 

X.5X 

48  40 

I  45  29.7 

I  45  H-6 

X  44  59-5 

I  44  44.4 

I  44  29.2 

I  44  X4.0 

2.09 

X.52 

48  50 

I  45  50- 7 

1  45  35.6 

X  45  20.4 

X  45  5.3 

I  44  50.0 

X  44  34.7 

2. II 

X.52 

49  0 

I  46  1 1.9 

I  45  56.7 

X  45  4x5 

X  45  26.3 

X  45  xi.o 

X  44  55-7 

2.13 

X.53 

49  10 

I  46  33-3 

I  46  18. 1 

I  46  2.8 

X  45  47.5 

X  45  32.2 

I  45  X6.9 

+  2.15 

-X.53 

49  20 

I  46  55  0 

I  46  39-6 

I  46  24.3 

I  46  9.0 

X  45  53-6 

X  45  38.3 

2.17 

X.54 

49  30 

I  47  16.9 

I  47  1.4 

I  46  46.0 

I  46  30.6 

X  46  X5.2 

X  45  59-8 

2.19 

X.54 

49  40 

I  47  38.9 

X  47  23.4 

X  47  7-9 

I  46  52.4 

I  46  37.0 

I  46  21.6 

2.21 

X.55 

49  50 

I  48  I.I 

X  47  45-6 

I  47  30.0 

X  47  X4.5 

I  46  59.0 

X  46  43.6 

2.23 

X.55 

50  0 

I  48  23.6 

I  48  8.0 

X  47  52.4 

I  47  36.8 

X  47  21.3 

X  47  5-8 

+  2.25 

-1.56 

50  10 

1  48  46.2 

I  48  30.6 

I  48  14.9 

X  47  59-3 

X  47  43-7 

X  47  28.1 

2.27 

X.56 

50  20 

I  49  9.1 

X  48  53-4 

X  48  37-7 

I  48  22.0 

X  48  6.3 

X  47  50.7 

2.30 

X.57 

50  30 

I  49  32.2 

I  49  16.4 

I  49  0.7 

I  48  45  0 

I  48  29.2 

X  48  135 

2.32 

X.57 

50  40 

I  49  55-5 

X  49  39-7 

X  49  23.9 

I  49  8.1 

X  48  52.3 

X  48  36.6 

2.34 

X.58 

50  50 

I  50  19.0 

I  50  3-2 

X  49  47-3 

X  49  3x5 

I  49  15.6 

I  48  59.8 

+  2.36 

-X.58 

51   0 

I  50  42.8 

I  50  26.9 

I  50  10.9 

X  49  55  0 

X  49  39- 1 

X  49  23.3 

2.38 

X.59 

51  10 

I  51  6.8 

I  50  50.8 

X  50  34-8 

I  50  18.8 

X  50  2.9 

I  49  470 

2.40 

1.60 

51  20 

X  $1   310 

X  51  15.0 

X  50  58.9 

I  50  42.9 

I  50  26.9 

I  50  10.9 

2.42 

1.60 

51  30 

I  51  55-4 

X  5X  39-4 

X  5X  23.2 

X  5X  7.2 

X  50  5X.X 

X  50  35- X 

2.45 

1.61 

51  40 

I  52  20.1 

X  52  40 

I  51  47.8 

X  5X  3X.7 

X  5X  X5.6 

I  50  59-5 

+  2.47 

-1.61 

51  50 

I  52  450 

I  52  28.8 

I  52  12.6 

X  5X  56.5 

X  5X  40.3 

I  5x  24.1 

2.50 

1.62 

52   0 

I  53  IO-2 

X  52  53-9 

X  52  37-7 

X  52  21.5 

X  52  5-2 

I  5X  49.0 

2.52 

1.62 

52  10 

I  53  35.6 

X  53  X9.3 

X  53  30 

X  52  46.7 

X  52  30.4 

X  52  14.1 

2.54 

X.63 

52  20 

I  54  1.2 

X  53  44-9 

X  53  28.5 

X  53  X2.I 

X  52  55.7 

X  52  39-4 

2.57 

1.64 

52  30 

I  54  27.2 

I  54  10.8 

X  53  54-3 

X  53  37-9 

X  53  21.5 

X  53  50 

+  2.60 

-1.64 

52  40 

I  54  53-4 

X  54  36.9 

I  54  20.4 

X  54  3.9 

X  53  47-4 

X  53  30.9 

2.62 

X.65 

52  50 

I  55  199 

X  55  3-3 

X  54  46.7 

X  54  30.x 

I  54  X3.5 

X  53  57.0 

2.65 

1.66 

53  0 

I  55  46.6 

X  55  30.0 

X  55  13-3 

X  54  56.6 

X  54  40.0 

X  54  23.4 

2.67 

1.66 

53  10 

I  56  135 

X  55  56.9 

X  55  40.x 

X  55  23.4 

I  55  6.7 

X  54  50.0 

2.70 

1.67 

53  20 

I  56  40- 7 

I  56  24.0 

X  56  7-2 

X  55  50.4 

X  55  33'^ 

X  55  X6.9 

+  2.73 

-1.68 

53  30 

I  57  8.2 

X  56  5x4 

X  56  34.6 

X  56  X7-7 

I  56  0.9 

X  55  44.x 

2.75 

1.68 

53  40 

1  57  36.0 

X  57  X9.1 

I  57  2.2 

X  56  45-3 

X  56  28.4 

X  56  XX.5 

2.78 

1.69 

53  50 

I  58  40 

X  57  470 

X  57  30.x 

X  57  X3.1 

X  56  56.2 

X  56  39.3 

2.81 

1.70 

54  0 

I  58  32.3 

X  58  15-2 

I  57  58.3 

X  57  4x3 

X  57  24.3 

X  57  7-3 

2.84 

1.70 

54  10 

I  59  09 

X  58  43-8 

I  58  26.8 

X  58  9-7 

X  57  52.6 

X  57  35-5 

+  2.87 

-I.7X 

54  20 

I  59  29.9 

I  59  X2.7 

X  58  55-6 

X  58  38.4 

I  58  21.2 

I  58  4.x 

2.90 

1.72 

54  30 

I  59  59.1 

X  59  4x9 

X  59  24.7 

X  59  7-5 

I  58  50.2 

X  58  33.0 

2.93 

1.72 

54  40 

2  0  28.6 

2  0  1 1.4 

X  59  54.x 

X  59  36.8 

X  59  X9.5 

X  59  2.2 

2.96 

1.73 

54  50 

2  0  58.5 

2  0  41. 1 

2  0  23.8 

2  0  6.4 

I  59  49.0 

X  59  3X.6 

3.00 

1.74 

55   0 

2   I  28.6 

2  I  II. 2 

2  0  53.8 

2  0  36.4 

2  0  18.9 

2  0  1.4 

+3.03 

-X.74 

55  10 

2   I  59- 1 

2  I  41.6 

2  I  24.1 

2  I  6.6 

2  0  49.0 

2  0  31.5 

3.06 

X.75 

55  20 

2  2  29.8 

2  2  12.3 

2  X  54.7 

2  I  37.x 

2  X  19.5 

2  I   1.9 

3.09 

1.76 

55  30 

2  3  09 

2  2  43.3 

2  2  25.6 

2  2  8.0 

2  X  50.3 

2  I  32.6 

3.X2 

1.76 

55  40 

2  3  32-3 

2  3  X4.6 

2  2  56.9 

2  2  39.2 

2   2  21.5 

2  2  3.7 

3x5 

X.77 

55  50 

2  4  41 

2  3  46.3 

2  3  28.5 

2  3  X0.7 

2   2  52.8 

2  2  35.0 

■f3.x8 

-1.78 

56  0 

2  4  36.2 

2  4  X8.3 

2  4  0.4 

2  3  42.5 

2  3  24.6 

2  3  6.7 

3.22 

1.79 

56  10 

2  5  8.6 

2  4  50.6 

2  4  32.7 

2  4  X4-7 

2  3  56.7 

2  3  38.8 

3.25 

1.80 

56  20 

2  5  4X-4 

2  5  23.3 

2  5  5-3 

2  4  47-3 

2   4  29.2 

2  4  II. 2 

3.28 

1.80 

56  30 

2  6  14.5 

2  5  56.4 

2  5  38.3 

2  5  20.2 

2  5  2.0 

2  4  43-9 

3.32 

1.81 

56  40 

2  6  48.0 

2  6  29.8 

2  6  II. 6 

2  5  53.4 

2  5  35-2 

2  5  X7.0 

+3.35 

-1.82 

56  50 

2  7  21.9 

2  7  3-6 

2  6  45.3 

2  6  27.0 

2  6  8.7 

2  5  50-4 

3.39 

1.83 

57   0 

2  7  56.1 

2  7  37.7 

2  7  X9.3 

2   7   I.O 

2  6  42.6 

2  6  24.2 

3.43 

1.83 

57  10 

2  8  30.7 

2  8  12.2 

2  7  53.7 

2  7  35.3 

2  7  16.8 

2  6  58.4 

3.46 

1.84 

57  20 

2  9  5-7 

2  8  47.1 

2  8  28.5 

2  8  10.0 

2  7  5X.5 

2  7  32.9 

3.50 

X.85 

57  30 

2  9  41. 1 

2  9  22.4 

2  9  3.7 

2  8  45.1 

2  8  26.4 

1     %  lA 

^  -Vv^Ti 

\— ^»fc 

lEpb  13A 
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AZIMUTH  OF  POLARIS  AT  ELONGATION,  1913. 


\Decl. 

88' 

'  50'  20" 

88* 

'  50'  30" 

88 

«>  50'  40" 

88**  50'  50" 

88°  51'    0" 

88 

°5i'io" 

Variation  f m^- 

Lat.\v 

I'ofLat. 

i"of«. 

0      / 

0 

/      ti 

0 

/      // 

0 

/      #/ 

0      /      // 

0      t      II 

0 

/      It 

tt 

n 

57   30 
57   40 

57  50 

58  0 
58    10 

2 
2 
2 
2 
2 

9  41. 1 

10  16.8 
xo  52.9 

11  29.4 

12  6.4 

2 

2 
2 
2 
2 

9  22.4 
9  58.0 

10  34.1 

11  10.5 
II  47.4 

2 
2 
2 
2 

2 

9     3.7 

9  39-3 

10  153 

10  51.6 

11  28.4 

2     8  45.1 
2     9  20.6 

2     9  56.5 
2  10  32.7 

2  II     9-4 

2     8  26.4 

2     9     1.9 

2  9  37.7 
2   10  13.8 

2   10  50.4 

2 
2 
2 
2 
2 

8     7.8 

8  43.2 

9  18.9 
9  55  0 

10  31.5 

+3-53 
3.57 
3.61 

3.65 
3.70 

-1.86 
1.87 
1.88 
1.89 
1.90 

58   20 
58   30 
58   40 

58  50 

59  0 

2 
2 
2 
2 
2 

12  43.8 

13  21.5 

13  59-7 

14  38.4 

15  175 

2 
2 
2 

2 
2 

12  24.7 

13  2.4 

13  40.5 

14  19.0 

14  58.0 

2 
2 
2 
2 
2 

12     5-6 

12  43.2 

13  21.2 

13  59.7 

14  38.6 

2  II  46.5 
2   12  24.0 
2  13     2.0 

2  13  40.4 
2  14  19.2 

2  II  27.4 
2  12  4.8 
2  12  42.7 
2  13  21.0 

2  13  59.7 

2 

2 
2 
2 
2 

II     8.4 

11  45.7 

12  23.5 

13  1.7 
13  40.3 

+3-75 
3.80 

3.84 

3.89 

3.93 

-1.91 
1.92 

1.93 
1.94 

1.95 

59    10 
59   20 
59   30 
59   40 
59   50 

2 
2 
2 
2 
2 

15  57.0 

16  37.0 

17  17.5 

17  58.4 

18  39.8 

2 
2 
2 

2 
2 

15  37-4 

16  17.3 

16  57.7 

17  38.6 

18  19.9 

2 
2 
3 
2 
2 

15   17.9 

15  57.7 

16  38.0 

17  18.7 

18  0.0 

2  14  58.4 
2  15  38.1 
2  16  18.3 
2   16  58.9 
2   17  40.1 

2  14  38.9 
2  15  18.5 
2  15  58.6 
2  16  39.1 
2   17  20.2 

2 
2 
2 
2 
2 

14  19-4 

14  58.9 

15  38.9 

16  19.3 

17  0.2 

+3.98 
4.02 

4.07 

4.11 
4.16 

—  1.96 

1.97 
1.98 

1-99 
2.00 

60     0 

2 

19  21.7 

2 

19     1.7 

2 

18  41.7 

2  18  21.7 

2   18     1.7 

2 

17  41.7 

4-4-20 

—  2.01 

TABLE  Va. 

FOR  REDUCING  TO  ELONGATION,  OBSERVATIONS  MADE  NEAR  ELONGATION,  1913. 


>.   Azimuth 

Xat  Elong. 

at  "BXao^.y 

\. 

1°  10' 

!<>   20' 

1°  30' 

i<>  40' 

1*50' 

2*>      0' 

2®  10' 

2**  20' 

y^ 

♦Time.     ^s. 

y^    Time* 

m 

n 

n 

// 

n 

// 

// 

// 

// 

m 

0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0 

I 

+   0.1 

4-  O.I 

4-  0.1 

4-  0.1 

4-0.1 

4-  O.I 

4-  0.1 

4-  0.2 

I 

2 

0.2 

0.2 

0.2 

0.2 

0.3 

0.3 

0.3 

0.3 

2 

3 

0.4 

0.4 

0.4 

0.5 

0.6 

0.6 

0.7 

0.7 

3 

4 

0.6 

0.7 

0.8 

0.9 

1.0 

I.I 

1.2 

1.3 

4 

5 

-f   i.o 

-f    I.I 

+  1-3 

4-  1.4 

4-  1.6 

+  1.7 

-f  1.9 

4-  2.0 

5 

6 

1-4 

1.6 

1.8 

2.1 

2.3 

2.5 

2.7 

2.9 

6 

7 

2.0 

2.2 

2.5 

2.8 

3.1 

3.4 

3-7 

3.9 

7 

8 

2.6 

2.9 

3.3 

3.7 

4.0 

4.4 

4.8 

5.1 

8 

9 

3-3 

3.7 

4-2 

4.7 

5.1 

5.5 

6.0 

6.5 

9 

10 

+  40 

4-  4.6 

+  5.1 

-f  5-7 

+  6.3 

4-  6.8 

-f  7-4 

4-  8.0 

10 

II 

4-9 

5.6 

6.2 

6.9 

7.6 

8.3 

9.0 

9-7 

II 

12 

5-8 

6.6 

7-4 

8.2 

9.0 

9.9 

10.7 

11.5 

12 

13 

6.8 

7.8 

8.7 

9-7 

10.6 

11.6 

12.5 

13.5 

13 

14 

7.8 

9.0 

10. 1 

II. 2 

12.3 

13.4 

14-5 

15-7 

14 

15 

-f  9.0 

4-10.3 

4-11.6 

-f  12.9 

4-141 

+  15-4 

4-16.7 

4-18.0 

15 

i6 

10.2 

11.7 

13-2 

14.6 

16.1 

17.5 

19.0 

20.4 

16 

17 

II-5 

132 

14.9 

16.4 

18.2 

19.8 

21.4 

23.0 

17 

18 

12.9 

14.8 

16.7 

18.5 

20.4 

22.2 

24.0^ 

25.9 

18 

19 

14.4 

16.5 

18.6 

20.7 

22.7 

24.7 

26.8 

38.9 

19 

20 

4-16.0 

+  18.3 

4-20.6 

4-22.9 

4-25.1 

+27.4 

4-29.7 

4-32.0 

20 

21 

17.7 

20.2 

22.7 

25.2 

27-7 

302 

32.7 

35-3 

21 

22 

19.4 

22.1 

24.9 

27.6 

30.4 

33.2 

35-9 

38.7 

22 

23 

21.2 

24.2 

27.2 

30.2 

33-2 

36.3 

39.2 

42.3 

23 

24 

23.0 

26.3 

29.6 

32.9 

36.2 

39.4 

42.7 

46.0 

24 

25 

4-25.0 

4-28.6 

+32.1 

+35-7 

+39.3 

+42.7 

+46.3 

+49-9 

25 

26 

27.0 

309 

34-7 

38.6 

42.4 

46.3 

50.1 

54.0 

26 

27 

29.1 

33-3 

37.5 

41.6 

45.7 

50.0 

54.0 

58.3 

27 

28 

31.3 

35.8 

40.3 

44.7 

49.2 

53.7 

58.1 

63.6 

28 

29 

33.6 

38.4 

43.2 

48.0 

52.8 

57.6 

62.3 

67.1 

29 

30 

+35.9 

4-41-1 

4-46.2 

+51.4 

+56.5 

4-61.6 

4-66.7 

4-71.8 

30 

*  Sidereal  time  from  elonffation. 
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FOR  FINDING  THE  TIMES  OF  UPPER  AND  LOWER  CULMINATION 
OF  POLARIS  FROM  THE  OBSERVED  TIMES  WHEN  THE  STAR  IS 
ON  THE  SAME  VERTICAL  CIRCLE  WITH  THE  STARS  C  URSiE 
MAJORIS  (MIZAR)  SUB  POLO  AND  6  CASSIOPEIiE  SUB  POLO, 
RESPECTIVELY. 

Except  at  high  latitudes,  the  pole  star  at  either  upper  or  lower  culmination 
furnishes  a  simple  and  convenient  method  for  laying  down  a  meridian  line  on  the 
earth's  surface  at  points  in  the  northern  hemisphere.  When  the  local  time  is 
unknown  and  accurate  astronomical  instruments  are  not  available,  the  time  of 
culmination  of  Polaris  may  be  found  by  observing  the  instant  when  Polaris  is 
vertically  above  (has  the  same  azimuth  as)  C  Ursae  Majoris  (Mizar)  below  the  pole, 
or  d  Cassiopeiae  below  the  pole.  In  the  former  case,  for  the  year  1913,  Polaris  is 
approaching  upper  culmination  and  in  the  latter  case  it  is  approaching  lower 
culmination.  The  mean  time  interval  which  elapses  between  the  observed  times 
above  mentioned  and  upper  or  lower  culmination,  as  the  case  may  be,  are  given 
for  C  Ursae  Majoris  and  S  Cassiopeiae  for  ten-day  intervals  in  the  following  table. 
This  method  can  not  be  used  at  places  south  of  30®  north  latitude. 

TABLE  VI. 


MEAN  TIME  INTERVAL. 


CURS^ 

MAJORIS  (MIZAR). 

d  CASSIOPEI-B. 

(Upper  culmination  of  Polaris.) 

(Ixiwer  culmination  of  Polaris.) 

Lat. 

\. 

Lat 

1913 

40O 

45^ 

50^ 

55** 

60** 

1913 

35** 

400 

45** 

50<> 

55^ 

m   8 

m  s 

m   8 

m   8 

m 

8 

m   s 

m   8 

m   s 

m   8 

m  8 

Jan. 

I 

7  18 

7  17 

7  15 

7  13 

7 

10 

Jan. 

I 

8  22 

8  23 

8  25 

8  27 

8  29 

11 

7  8 

7  7 

7  5 

7  3 

7 

0 

II 

8  II 

8  12 

8  14 

8  16 

8  18 

21 

6  58 

7  13 

6  57 

7  II 

655 
7  9 

653 
7  7 

6 
7 

50 

4 

21 
31 

8  I 
7  50 

8  2 
7  51 

8  4 
7  53 

8  6 
7  55 

8  8 

July 

10 

7  57 

20 

7  24 

7  22 

7  20 

7  18 

7 

15 

Feb. 

10 

7  40 

7  41 

7  42 

7  44 

7  46 

30 

7  34 

7  33 

7  31 

7  29 

7 

26 

20 

7  30 

7  31 

7  33 

7  35 

7  37 

Aug. 

9 

7  44 

7  43 

7  41 

7  38 

7 

35 

Mar. 

2 

7  23 

7  24 

7  26 

7  28 

7  30 

19 

7  53 

7  52 

7  50 

7  47 

7 

44 

12 

7  16 

7  17 

7  19 

7  21 

7  23 

29 

8  2 

8  0 

7  58 

7  56 

7 

53 

22 

7  12 

7  13 

7  14 

7  16 

7  18 

Sept. 

8 

8  10 

8  8 

8  6 

8  3 

8 

0 

Apr. 

I 

7  10 

7  II 

7  12 

7  14 

7  16 

18 

8  15 

8  14 

8  12 

8  9 

8 

6 

11 

7  10 

7  II 

7  12 

7  14 

7  16 

28 

8  20 

8  18 

8  16 

8  14 

8 

xz 

21 

7  II 

7  12 

7  13 

7  15 

7  17 

Oct. 

8 

8  24 

8  22 

8  20 

8  17 

8 

14 

May 

I 

7  14 

7  15 

7  17 

7  19 

7  21 

18 

8  25 

8  24 

8  22 

8  19 

8 

16 

II 

7  20 

7  21 

7  23 

7  24 

7  26 

28 

8  25 

8  23 

8  21 

8  18 

8 

15 

21 

7  27 

7  28 

7  30 

7  32 

7  34 

Nov. 

7 

8  24 

8  22 

8  20 

8  17 

8 

14 

31 

7  35 

7  36 

7  38 

7  39 

7  41 

17 

8  21 

8  19 

8  17 

8  14 

8 

II 

June 

10 

7  44 

7  45 

7  47 

7  49 

7  51 

27 

8  15 

8  14 

8  12 

8  9 

8 

6 

20 

7  55 

7  56 

7  58 

8  0 

8  2 

Dec. 

7 

8  8 

8  7 

8  5 

8  2 

7 

59 

30 

8  5 

8  6 

8  8 

8  10 

8  13 

17 

8  0 

7  59 

7  57 

7  54 

7 

51 

July 

10 

8  16 

8  17 

8  19 

8  21 

8  23 

27 

7  52 

7  50 

7  48 

7  46 

7 

43 

20 

8  27 

8  28 

8  30 

8  32 

8  35 

37 

7  42 

7  41 

7  39 

7  37 

7 

34 

30 

8  38 

8  40 

8  42 

8  44 

8  46 
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ON  THE   ARRANGEMENT  AND   USE   OF  THE   AMERICAN 

EPHEMERIS   AND   NAUTICAL  ALMANAC. 


The  matter  contained  in  the  first  175  pages  of  this  volume  is  intended  pri- 
marily for  the  use  of  navigators,  and  consists  of  ephemerides  of  the  Sun  and  Moon 
and  of  the  planets  Mercury,  Venus,  Mars,  Jupiter,  and  Saturn.  The  remainder 
of  the  book  contains  ephemerides  of  all  the  planets,  of  their  satellites,  of  825  fixed 
stars,  elements  for  the  computation  of  predictions  of  eclipses  of  the  Sun  and  Moon 
and  of  occultations  of  stars,  tables  of  the  pole  star,  Polaris,  and  in  addition 
miscellaneous  data  for  the  convenience  and  use  of  astronomers,  surveyors,  and 
the  general  public. 

TIME. 

There  are  in  general  use  three  different  kinds  of  time,  True  Solar  Time — 
also  called  Apparent  Solar  Time — Mean  Solar  Time,  and  Sidereal  Time. 

True  or  Apparent  Solar  Time  is  measured  by  the  diurnal  motion  of  the  Sun, 
the  length  of  the  day  being  the  interval  between  two  successive  transits  of  the 
Sun  over  the  same  meridian,  and  the  time  of  day  being  the  hour-angle  of  the  Sun 
westward  from  the  meridian.  Owing  to  the  obliquity  of  the  ecliptic  and  to  the 
lack  of  uniformity  of  the  motion  of  the  Earth  in  its  orbit,  the  rate  of  motion  of 
the  Sun  in  hour-angle  and  the  length  of  the  apparent  solar  day  are  not  constant. 
Therefore  clocks  and  chronometers  can  not  be  regulated  to  apparent  solar  time, 
which  may,  however,  be  determined  by  observations  of  the  Sun  when  visible. 

Mear^  Solar  Time  is  measured  by  the  motion  of  a  fictitious  body  called  the 
mean  Sun  which  is  supposed  to  move  uniformly  in  the  celestial  equator,  com- 
pleting the  circuit  in  one  tropical  year.  Since  mean  solar  time  is  uniform  and 
regular  in  its  passage,  clocks  and  watches  may  be  regulated  to  it,  and  those  in 
ordinary  use  are  usually  so  regulated. 

Mean  solar  time  can  not,  of  course,  be  determined  by  direct  observation,  but 
may  be  determined  indirectly  by  correcting  observations  of  the  Sun  for  the  equa- 
tion of  time  (page  702),  or  by  converting  to  mean  time  sidereal  time  determined 
by  observations  of  fixed  stars  (page  701). 

The  Mean  Solar  Day  is  the  unit  of  mean  solar  time,  and  is  equal  in  length 
to  the  mean  or  average  of  all  the  true  or  apparent  solar  days  of  the  year.  It 
may  be  otherwise  defined  as  the  interval  of  time  elapsing  between  two  successive 
transits  of  the  mean  Sun  across  the  meridian  of  any  place. 

Sidereal  Time  or  star  time,  in  general  terms,  is  measured  by  the  diurnal  motion 
of  the  fixed  stars,  or,  speaking  more  precisely,  by  the  diurnal  motion  of  that  point 
on  the  celestial  equator  called  the  vernal  equinox,  from  which  the  right  ascensions 
of  the  heavenly  bodies  are  measured.  Astronomical  clocks  regulated  to  sidereal 
time  are  called  sidereal  clocks.  Sidereal  time  may  be  determined  from  observa- 
tions  of  stars  whose  right  ascensions  are  known. 
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A  Sidereal  Day  is  very  nearly  the  length  of  time  in  which  the  Earth  rotates 
on  its  axis  and  is  accurately  defined  as  the  time  interval  between  two  successive 
transits  of  the  vernal  equinox  over  the  same  meridian.  The  sidereal  day  is 
shorter  than  the  mean  solar  day  by  3"  56*.555  sidereal  time  or  3"  55*.909  mean 
solar  time,  the  tropical  year  of  365.2422  mean  solar  days  containing  366.2422  side- 
real days.  Sidereal  time  and  the  length  of  the  sidereal  day  are  subject  to  slight 
irregularities  on  account  of  small  differences  between  the  positions  of  the  true 
and  mean  equinoxes. 

The  mean  solar  and  sidereal  days  are  each  divided  into  24  hours.  About 
March  23  (civil  date)  of  each  year,  about  two  days  after  the  vernal  equinox,  there 
is  an  instant  when  the  face  of  a  sidereal  clock  shows  the  same  time  as  a  mean 
time  clock,  and  the  former  gains  on  the  latter  3™  56*.555  sidereal  time  per  mean 
solar  day,  so  that  at  the  end  of  a  year  it  will  have  gained  one  sidereal  day  and 
will  again  agree  with  the  mean  time  clock.  • 

The  Equation  of  Time  is  the  difference  in  hour-angle  between  the  true  Sun 
and  the  mean  Sun.  The  true  Sun  is  sometimes  before  and  sometimes  behind 
the  mean  Sun  by  an  amount  which  varies  from  zero  to  about  16  minutes.  The 
equation  of  time  is  given  on  pages  I  and  II  of  each  month  of  the  Greenwich 
Ephemeris,  and  in  the  Solar  Ephemeris  for  the  Meridian  of  Washington,  pages 

518-525- 

The  Civil  Day  begins  at  midnight  and  comprises  24  hours,  the  hours  being 

counted  from  o  to  12  in  two  series;  the  first,  marked  A.  M.,  running  from  mid- 
night to  noon,  and  the  second,  marked  P.  M.,  running  from  noon  to  midnight. 

The  Astronomical  Day  begins  at  noon  on  the  civil  day  of  the  same  date,  the 
24  hours  being  counted  from  o  to  24,  running  from  noon  of  one  day  to  noon  of 
the  next  following  day.  Astronomical  time  as  well  as  civil  time  may  be  either 
apparent  or  mean. 

The  civil  day  begins  twelve  hours  before  the  astronomical  day;  theiefore  the 
first  half  of  the  civil  day  corresponds  to  the  last  half  of  the  preceding  astronomical 
day,  and  the  last  half  of  the  civil  day  coincides  with  the  first  half  of  the  astro- 
nomical day  of  the  same  date.  Thus,  January  9,  2  o'clock,  A.  M.,  civil  time,  is 
January  8,  14**,  astronomical  time;  and  January  9,  2  o'clock,  P.  M.,  civil  time,  is 
January  9,  2**,  astronomical  time. 

PRECEPTS   FOR  THE   CONVERSION   OF  TIME. 

To  convert  Sidereal  Time  at  any  place  into  Mean  Solar  Time,  subtract  the 
sidereal  time  of  local  mean  noon  for  the  beginning  of  the  astronomical  day,  from 
the  given  sidereal  time,  and  convert  the  interval  of  sidereal  time  thus  found  into 
mean  time  by  means  of  Table  II,  page  686. 

To  convert  Mean  Solar  Time  at  any  place  into  Sidereal  Time,  convert  the  given 
interval  of  mean  time  (counted  from  mean  noon)  into  sidereal  time  by  means  of 
Table  III,  page  689,  and  add  the  sidereal  time  of  local  mean  noon  for  the  begin- 
ning of  the  astronomical  day. 

Processes  similar  to  the  above  may  be  employed,  using  the  mean  time  of 
sidereal  noon  given  on  page  III  of  the  Greenwich  Ephemeris  instead  of  the  sidereal 
time  of  mean  noon. 

lEph  13] 


USE  OF  THE  TABLES.  703 

To  convert  Apparent  Solar  Time  into  Mean  Solar  Time,  add  or  subtract  the 
equation  of  time  as  indicated  on  page  I  of  the  Greenwich  Ephemeris,  or  add 
algebraically  the  equation  of  time  taken  from  the  Washington  Solar  Ephemeris, 
pages  51S-525. 

To  convert  Mean  Solar  Time  into  Apparent  Solar  Time,  add  or  subtract  the 
equation  of  time  as  indicated  on  page  II  of  the  Greenwich  Ephemeris,  or  subtract 
algebraically  the  equation  of  time  taken  from  the  Washington  Solar  Ephemeris, 
pages  518-525. 

To  convert  Civil  Time  into  Astronomical  Time. — If  the  civil  time  is  marked 

A.  M.,  take  one  from  the  day  and  add  twelve  to  the  hours;  if  the  civil  time  is 
marked  P.  M.,  take  away  the  designation  P.  M. 

To  convert  Astronomical  Time  into  Civil  Time, — If  the  astronomical  time  is 
less  than  twelve  hours,  write  P.  M.  after  it;  if  greater  than  twelve  hours,  sub- 
tract twelve  hours  from  it,  mark  the  result  A.  M.,  and  add  one  to  the  days.  For 
example,  October  3,  23  hours,  astronomical  time,  is  October  4,  11  o'clock,  A.  M., 
civil  time. 

To  convert  Mean  Solar  or  Sidereal  Time  of  any  meridian  B  to  that  of  another 
meridian  A,  add  the  difference  of  longitude  expressed  in  time  when  A  is  east  of 

B,  and  subtract  the  difference  of  longitude  when  A  is  west  of  B. 

PART  /.—THE   EPHEMERIS   FOR  THE   MERIDIAN   OF  GREENWICH. 

Pages  2-145  ^ve  data  arranged  under  the  heads  of  the  several  months,  and 
are  therefore  designated  as  the  Calendar.  Each  month  covers  12  pages,  numbered 
from  I  to  XII,  whose  contents  are  as  follows: 

Page  I  contains,  for  Greenwich  apparent  noon  of  each  day.  The  Sun*s  Apparent 
Right  Ascension  and  Declinationy  and  the  Equation  of  Time.  Adjoining  columns 
contain  the  differences  of  these  quantities  for  one  hour.  By  multiplying  any  one 
of  these  differences  by  the  hours  and  parts  of  an  hour  from  Greenwich  apparent 
noon,  and  adding  the  product  to,  or  subtracting  it  from,  the  corresponding  quantity 
at  noon,  according  as  that  quantity  is  increasing  or  decreasing,  we  obtain  the  value 
of  the  quantity  in  question  for  any  given  Greenwich  apparent  time.  The  hourly 
differences  are  given  for  the  instant  of  apparent  noon  at  Greenwich,  but  when 
great  accuracy  is  required  they  should  be  interpolated  for  half  the  hours  and 
parts  of  an  hour  of  the  Greenwich  apparent  time. 

The  Equation  of  Time  given  on  page  I  is  the  mean  time  of  apparent  noon,  or  the 
hour-angle  of  the  mean  Sun  at  that  instant.  The  heading  of  the  column  directs 
how  the  equation  is  to  be  applied  to  apparent  time,  or  the  time  given  by  an  obser- 
vation of  the  Sun,  in  order  to  get  mean  time.  When  in  the  course  of  the  month 
there  is  a  change  from  addition  to  subtraction  or  the  reverse  (as  in  the  months  of 
April  and  June),  the  two  different  directions  are  separated  by  a  line,  while  a  corre- 
sponding line  below  points  out  the  dates  between  which  the  change  occurs. 

The  Sun's  Semidiameter  and  the  Sidereal  Time  of  Semidiameter  Passing  Meridian 
are  also  given  on  page  I.  The  semidiameter  is  used  in  reducing  the  altitude  of  the 
upper  or  lower  limb  of  the  Sun  to  the  altitude  of  the  center;  and  in  reducing  the 
angular  distance  between  the  limb  of  the  Sun  and  any  other  object,  to  the  distance 
from  the  center  of  the  Sun.  The  sidereal  time  of  semidiameter  passing  the  meridian 
is  employed  in  obtaining  the  passage  of  the  Sun's  center  over  the  wires  of  a  transit 
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instrument,  when  the  passage  of  one  limb  only  has  been  observed.  The  quantity 
found  in  this  column  is  to  be  added  to  the  time  of  transit  of  the  first,  or  western, 
limb;  and  to  be  subtracted  from  the  time  of  transit  of  the  second,  or  eastern,  limb. 

This  page  is  chiefly  used  when  the  Sun  is  observ^ed  on  the  meridian,  at  which 
instant  the  local  apparent  time  is  o**  o"  o*.  The  longitude  from  Greenwich  expressed 
in  time  is  then  the  corresponding  Greenwich  apparent  time  before  or  after  noon 
according  as  the  longitude  is  east  or  west.  The  longitude  of  any  place  is  therefore 
the  factor  employed  in  reducing  the  quantities  on  this  page  to  apparent  noon  at 
that  place. 

The  right  ascension  of  the  Sun  thus  reduced  is  the  sidereal  time  of  local  apparent 
noon,  and  the  difference  between  that  and  the  clock  time  of  the  meridian  passage 
of  the  Sun  is  the  error  of  the  clock  on  sidereal  time. 

The  declination  of  the  Sun  reduced  to  the  meridian,  or  apparent  noon,  of  the 
place,  is  required  in  finding  the  latitude  from  a  meridian  altitude  of  the  Sun. 

As  an  example  of  the  use  of  page  I : — 

Let  the  Sun's  declination  be  required  at  apparent  noon,  1913,  April  15,  at  a 
place  whose  longitude  is  89°  40',  or  5*^  58°*  40®  west  from  Greenwich: — 

h     m     s 
Local  apparent  time  April  15,       000 

Longitude  from  Greenwich  (additive)  5  58  40 

Greenwich  apparent  time  .  April  15,       5  58  40 

Reducing  the  minutes  and  seconds  to  decimals  of  an  hour,  we  find  that  this 
moment  is  5*^.978  after  Greenwich  apparent  noon  on  April  15,  or  i8**.022  before 
Greenwich  apparent  noon  on  April  16. 

On  page  38  of  the  Ephemeris  we  find  that  the  change  of  declination  in  one 
hour  is: 


ft 


April  15,  at  Greenwich  apparent  noon  +53-  7' 

April  16,  at  Greenwich  apparent  noon  .         +53-  30 

Difference  for  one  day  —  o.  41 

If  great  exactness  is  desired,  we  find  the  amount  of  this  hourly  difference  for 
the  time  which  is  halfway  between  Greenwich  noon  and  the  time  of  observation; 
that  is,  for  3  hours  after  Greenwich  noon  of  the  15th,  this  being  half  of  6  hours. 
Three  hours  is  0.125  of  ^  day;  so  the  calculation  is  as  follows: 


// 


Difference  for  one  hour,  April  15  .         .         .  +53-  7* 

Change  for  0.125  of  a  day  or  — o".4i  X0.125  —  0.05 

Difference  at  3  hours  after  noon  +53-66 

53".66X5.978=32o".8=:5' 2o".8 

Declination  at  Greenwich  noon,  April  15     .  N.  9  39     3.  7 

Change  in  5,978  hours  (additive)  ...  5  20.8 

Sun's  declination  at  time  of  observation  N.  9  44  24.  5 

When  the  time  of  observ^ation  is  only  a  few  hours  before  Greenwich  noon,  it 
may  be  better  to  count  the  longitude  backward  from  this  nearest  noon.  Thus,  in 
the  example  just  given  the  time  is  i8*'.o22  before  Greenwich  noon  of  April  16;  half 
this  interval  is  about  0.375  of  a  day,  and  the  hourly  motion  for  the  middle  of  the 
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interval  is  53".45.     Then,  we  find — 

Declination  at  Greenwich  noon,  April  1 6  .  N.  lo    027.9 

Product  of  53".45X  18.022  =963".3  (subtractive)  —         16    3.3 

Sun's  declination  at  time  of  observation  .   N.    9  44  24.  6 

It  will  always  be  well  to  make  the  calculation  in  both  ways,  as  a  check;  but  if 
the  results  differ  slightly,  the  one  derived  from  the  nearest  noon  should  be  regarded 
as  the  more  accurate.  At  sea,  however,  it  is  ordinarily  sufBdent  to  compute  the 
declination  to  the  nearest  half  minute,  and  the  reduction  may  then  be  fotmd  by 
Table  12  of  Bowditch's  American  Practical  Navigator, 

Page  II  contains,  for  Greenwich  mean  noon  of  each  day,  The  Sun's  Apparent 
Right  Ascension  and  Declination^  the  Equation  of  Time,  and  the  Sidereal  Time  of 
Mean  Noon,  The  hourly  changes  of  these  quantities  are  also  given,  and  may  be 
used  in  reducing  them  for  the  longitude,  or  to  any  Greenwich  mean  time.  When 
great  precision  is  required,  these  changes  should  be  interpolated  for  half  the  Green- 
wich time,  as  described  in  explaining  the  calculation  of  the  declination. 

The  Equation  of  Time  given  on  page  II  is  the  apparent  time  of  mean  noon, 
and  is  equivalent  to  the  hour-angle  of  the  true  Sun  at  the  instant  of  mean  noon. 
The  heading  of  the  column  directs  how  the  equation  must  be  applied  to  mean 
time  in  order  to  obtain  apparent  time. 

The  Sidereal  Time  of  Mean  Noon  is  the  right  ascension  of  the  mean  Sun  at 
Greenwich  mean  noon.  It  may  be  reduced  for  the  longitude,  or  to  any  Greenwich 
mean  time,  by  using  the  hourly  difference,  9^.8565;  or  by  Table  III,  page  689  of 
this  volume,  for  reducing  intervals  of  mean  solar  to  sidereal  time;  or  by  Table  9 
of  Bowditch's  Navigator, 

The  right  ascensions  and  declinations  on  pages  I  and  II  are  affected  both  by 
aberration  and  nutation,  and  therefore  denote  the  apparent  positions  of  the  true 
Sun.  Page  I  is  used  for  observations  which  depend  upon  apparent  time,  as  when 
the  Sun  is  observed  on  the  meridian;  while  page  II  is  used  when  the  times  have 
been  noted  by  a  clock  or  chronometer  regulated  to  mean  time,  as  is  the  case  in 
most  observations  of  the  Sun  out  of  the  meridian. 

The  Sun's  declination  is  required  whenever  that  body  is  observed  for  the 
purpose  of  finding  latitude,  local  time,  or  azimuth,  and  the  equation  of  time  is 
needed  in  finding  the  apparent  time  when  determining  the  latitude  from  observa- 
tions of  the  Stm  out  of  the  meridian. 

The  sidereal  time  of  mean  noon,  or  right  ascension  of  the  mean  Stm,  is  useftd 
in  converting  mean  time  to  sidereal  time.  We  first  find  the  Greenwich  mean 
time,  then  the  right  ascension  of  the  mean  Sun  for  that  time,  and  this  being  added 
to  the  local  astronomical  mean  time  will  give  the  sidereal  time. 

The  sidereal  time  of  mean  noon,  reduced  for  the  longitude  of  the  place,  is  also 
used  in  converting  sidereal  time  to  mean  time.  Subtracting  the  reduced  value 
from  the  given  sidereal  time  gives  the  interval  of  sidereal  time  from  noon,  and  that 
is  converted  into  the  required  mean  time  by  subtracting  from  it  the  corresponding 
reduction  of  a  sidereal  interval  to  a  mean-time  interval,  taken  from  Table  II, 
page  686  of  this  volume,  or  from  Table  8  of  BoworrcH's  Navigator,     Instead  of 

19x3 ^45  ®P**  '3^ 
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using  Table  II,  this  reduction  may  be  found  by  multiplying  9".8296  by  the  houre 
and  parts  of  an  hour  of  the  sidereal  interval  from  noon. 

As  examples  of  the  use  of  page  II : — 

I. — Let  the  Sun's  right  ascension  and  the  equation  of  time  be  required  for 
1913,  July  13,  10**  3"  30^  A.  M.,  mean  time,  at  a  place  whose  longitude  is  85°  15', 
or  5**  41™  o*  west  of  Greenwich. 

h    m     s 
Local  astronomical  mean  time  ....     July  12,         22     3  30 

Longitude  from  Greenwich  (additive)  5  41     o 

Greenwich  mean  time July  13,  3  44  30=3'*.  74 17 

Sun's  Right  Ascension.  Equation  of  Time. 

h     m       8  m       s 

July  13,  Greenwich  noon  7  28  30.70        July  13,  Greenwich  noon        5  28.18  (subtractive) 

H.  D.  io«.i59X3-74i7       +        3801         H.  D.-f o«.302X3.74i7     •       +    113 

7  29     8.71  5  29.31 

In  this  case  the  hourly  differences  interpolated  to  half  the  interval,  or  i*'.87  after  noon,  have 
been  used.  The  equation  of  time  is  here  subtractive  from  mean  time.  Its  reduction  could  have 
been  found  by  Table  12  of  Bowditch's  Navigator. 

2. — If  the  sidereal  time  is  required  for  the  same  time  and  place,  we  have — 

h     m       s 
July  13,  sidereal  time  (at  Greenwich  mean  noon)    .         .  7  23     2. 52 

Reduction  for  3^  44™  30*  from  Table  III,  or  9*.8565X3.74i7  .         +         36.  88 

Add  the  local  astronomical  mean  time  .         .  22     3  30. 00 


The  required  sidereal  time  is  (rejecting  24**)   .  5  27     9.  40 

3. — On  1 91 3,  July  13,  A.  M.,  at  a  place  whose  longitude  is  85®  15'  W.,  suppose  ■ 
the  sidereal  time  to  be  5^  27™  9*.  40,  and  that  the  corresponding  mean  time  is 
required. 

The  astronomical  day  is  July  12;  the  longitude  in  time,  +5^*  41"  o%  or-f5**.683. 

h     m        s 
July  12,  sidereal  time  (at  Greenwich  mean  noon)     .         .         •       7  19     5.  96 

Reduction  for  5^  41"  o"  from  Table  III,  or  9'.8565  X5.683  +        56. 01 

— ^^^— ^^^— ^^^-^.^^  ' 

The  sidereal  time  of  local  mean  noon 7  20     i .  97  • 

The  given  sidereal  time  ( -f  24**,  if  necessary  for  the  following  sub-  j 

traction) 29  27     9. 40  I 

\ 

Subtracting  the  first  from  the  second  gives  the  sidereal  interval  ' 

from  noon 22     7     7. 43=22**.!  187 

Reduction  for  22*^7™  7".43  from  Table  II,  or— 9*.8296X  22. 1 1 87     —     337.42 

The  required  astronomical  mean  time  is  July  12,     22     330.01 

Page  III  contains,  for  Greenwich  mean  noon  of  each  day,  The  Sun's  True 
Longitude  and  Latitude,  and  the  Logarithm  of  the  Radius  Vector  of  the  Earth.  The 
longitudes  of  the  Sun  are  the  true  geometric  longitudes,  not  corrected  for  aberra- 
tion. They  are  given  in  two  columns,  headed,  respectively,  A.  and  X';X  representing 
the  Sun's  longitude  counted  from  the  true  equinox  of  the  date;  and  A.',  the  same 
coordinate  counted  from  the  mean  equinox  of  the  beginning  of  the  Besselian  ficti- 
tious year.  The  latitude  is  referred  to  the  mean  ecliptic  of  the  date.  Columns  of 
hourly  differences  are  given  to  facilitate  finding  the  Sun's  longitude,  or  the  logarithin 
of  the  radius  vector,  for  any  hour  from  noon. 
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The  last  column  on  page  III  contains  the  Mean  Time  of  Sidereal  Noon;  that  is, 
the  number  of  hours,  minutes,  and  seconds  after  Greenwich  mean  noon  when  the 
vernal  equinox  passes  the  meridian  of  Greenwich.  It  may  be  reduced  to  any 
meridian,  or  to  any  Greenwich  sidereal  time,  by  using  the  hourly  diflFerence, 
—  9*.8296,  to  effect  the  necessary  interpolation.  The  reduction,  however,  can  be 
taken  directly  from  Table  II  for  reducing  intervals  of  sidereal  time  to  mean  solar 
time,  or  from  Table  8  of  Bowditch's  Navigator. 

This  column  may  be  used  in  converting  sidereal  time  to  mean  time  instead  of 
that  on  page  II.     As  an  illustn*'-on,  let  us  take  Example  3,  above. 

It  is  seen  in  advance  that  the  sum  of  the  mean  time  of  sidereal  noon  and  the 
given  sidereal  time  is  less  than  24  hours.  Were  it  more  than  24  hours,  the  mean 
time  of  sidereal  noon  should  be  taken  out  for  July  1 1 ;  that  is,  the  preceding  astro- 
nomical day. 

h     m       s 
July  12,  the  mean  time  of  Greenwich  sidereal  noon  is        .         .16  38  10. 06 

Reduction  for  longitude  from  Table  II,  or —9". 8296  X5. 683  —55-  86 


The  mean  time  of  local  sidereal  noon 16  37   14.  20 

Add  the  given  sidereal  time 5279. 40=5*^.4526 

The  sum  is 22     4  23.  60 

Reduction  for  5**  27"  9'.40  from  Table  II,  or— 9*.8296X5.4526  —53.  60 

The  required  astronomical  mean  time  July  12,     22     3  30.00 

Page  IV  contains  The  Moon's  Semidiameter  and  Equatorial  Horizontal  Parallax 
for  each  mean  noon  and  midnight  at  Greenwich.  Columns  adjoining  those  of  the 
horizontal  parallax  give  the  change  of  that  quantity  in  one  hour,  by  means  of 
which  it  can  be  reduced  to  any  other  Greenwich  mean  time,  in  the  same  way  as 
the  Sun's  declination  and  the  equation  of  time  in  the  preceding  examples.  The 
sign  plus  or  minus  is  prefixed  to  the  hourly  differences,  according  as  the  horizontal 
parallax  is  increasing  or  decreasing. 

The  reduction  of  the  Moon's  semidiameter  may  be  readily  found  by  multiply- 
ing the  reduction  of  the  horizontal  parallax  by  0.2725  (see  p.  xi),  or  by  simply 
computing  the  proportional  part. 

If,  for  example,  the  semidiameter  of  the  Moon  is  to  be  taken  out  for  191 3,  March  10,  7**, 
P.  M.,  Greenwich  mean  time,  we  see  that  the  difference  of  the  semidiameters  at  noon  and  mid- 
night of  March  10  is  3". o;  then, 

12^  :  7^=3".o  :  i".7 

0 

which  is  the  correction  to  be  added  to  the  semidiameter  at  noon,  because  the  semidiameter  is 
increasing.     The  Moon's  semidiameter  for  March  10,  7*^,  is  therefore  14'  57".o. 

The  Moon's  semidiameter  and  horizontal  parallax  are  required  for  all  obser- 
vations of  the  Moon.  When  great  precision  is  needed,  the  hourly  differences 
should  be  interpolated  for  half  the  interval  of  Greenwich  time  from  noon  or  mid- 
night, and  the  horizontal  parallax  should  be  corrected  for  the  latitude  of  the  place 
of  observation. 

The  mean  time  of  The  Moon's  Upper  Transit  at  Greenwich  and  the  Age  of  the 
Moon  are  also  contained  on  page  IV.  The  time  of  transit  is  given  to  tenths  of  a 
minute,  and  is  accompanied  by  a  column  of  differences  for  one  hour  of  longitude, 
by  means  of  which  the  local  time  of  the  Moon's  meridian  transit  may  be  computed 
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for  any  other  place  whose  longitude  is  known.  Table  1 1  of  Bowditch's  Navigator 
furnishes  the  necessary  reduction  by  simple  inspection.  The  age  of  the  Moon,  or 
the  time  elapsed  since  the  preceding  new  Moon,  is  given  to  tenths  of  a  day. 

Pages  V-XII  contain  The  Moan's  Right  Ascension  and  Declination  for  each 
day  and  hour  of  Greenwich  mean  time.  They  are  accompanied  by  columns  of 
differences  for  one  minute,  which  are  also  given  at  each  hour.  The  Greenwich 
mean  time,  which  is  required  for  taking  out  these  quantities,  may  either  be  taken 
from  a  well-regulated  chronometer,  or  may  be  obtained  by  applying  the  longitude, 
converted  into  time,  to  the  local  mean  time  of  tb^.  observer.  The  right  ascension 
or  declination  is  taken  out  for  the  given  day  and  hour  of  Greenwich  mean  time; 
the  Diff,  for  i  Minute  is  multiplied  by  the  minutes  and  parts  of  a  minute  of  the 
Greenwich  time,  and  the  product  is  added  to  or  subtracted  from  the  quantity, 
according  as  the  latter  is  increasing  or  decreasing. 

Thus,  suppose  the  Moon's  right  ascension  and  declination  are  required  for 
1913,  April  27,  10**  10^  30*,  astronomical  mean  time  at  Greenwich: — 

Right  A  scension.  Declination. 

h     in       s  o       ^        ff 

April  27,  10**   .  20  26  45.44 S.  23  48     9.3 

Diff.  2*.  1059X10.5  .  22.11  +8'''.548Xio.5  +      i   29. 8 

April  27,  lo'^  10™  30*  20  27     7.55 S.    234639.5 

For  the  sake  of  precision,  the  differences  here  employed  have  been  intepolated  for  5"^.  2  =0^.09. 

Page  XII  contains  also  the  Phases  of  the  Moon  and  the  dates  of  the  Moon's 
Perigee  and  Apogee,  or  least  and  greatest  distances  from  the  Earth. 

Pages  146-177  contain  the  geocentric  ephemerides  of  the  seven  major  planets. 
The  places  given  are  apparent  positions;  that  is,  they  are  referred  to  the  equator 
and  true  equinox  of  the  date,  and  are  corrected  for  aberration.  All  the  data  except 
meridian  passage  are  given  for  the  instant  of  Greenwich  mean  noon.  The  column 
Meridian  Passage  shows  the  hour,  minute,  and  tenth  of  that  passage  of  the  planet 
over  the  meridian  of  Greenwich  which  occurs  next  after  the  noon  of  the  date. 

The  right  ascension  and  declination  of  a  planet  are  required  whenever  it  b 
observed  for  time,  latitude,  or  azimuth.  The  mode  of  reducing  the  ephemeris 
positions  of  planets  to  other  instants  of  Greenwich  mean  time  is  the  same  as  that 
given  for  the  Sun  on  pages  704-707.  The  local  mean  time  of  meridian  passage  <rf 
any  planet,  at  any  place,  can  be  found  by  dividing  the  proper  daily  difference  of 
the  ephemeris  times  by  24,  multiplying  the  quotient  by  the  longitude  of  the  place 
expressed  in  hcturs  and  fractions,  and  applying  the  product  with  its  proper  sign 
to  the  time  of  Greenwich  passage. 

Pages  178-199  contain  the  heliocentric  coordinates  of  the  seven  major  planets, 
and  the  logarithms  of  their  distances  from  the  Earth.  The  Heliocentric  Longitude 
is  reckoned,  not  from  the  true  equinox,  as  in  the  preceding  ephemerides,  but  from 
the  mean  equinox  of  the  date.  It  is,  therefore,  necessary  to  apply  nutation,  if  the 
longitude  from  the  true  equinox  is  required.  The  Daily  Motion  is  given  for  the 
instant  of  Greenwich  mean  noon.  The  column  Reduction  to  Orbit  contains  the 
correction  to  be  applied  to  the  heliocentric  longitude  in  order  to  obtain  the  longi- 
tude counted  along  the  orbit  of  the  planet.  The  latter  is  equal  to  the  distance 
from  the  mean  equinox  to  the  node,  plus  the  distance  from  the  node  to  the  planet. 
The  Heliocentric  Latitude  is  counted  from  the  mean  ecliptic  of  the  date.    The 
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LogarUhm  of  Radius  Vector  is  the  logarithm  of  the  distance  of  the  center  of  the 
planet  from  that  of  the  Sun,  at  the  Greenwich  mean  noon  whose  date  is  given  in 
the  first  column.  The  last  two  columns  give,  respectively,  the  logarithm  of  the 
true  distance  of  the  center  of  the  planet  from  that  of  the  Earth,  for  the  Greenwich 
noon  indicated  on  the  left-hand  side  of  the  page,  and  for  the  time  which  is  midway 
between  that  date  and  the  date  next  below  it.  In  the  case  of  Mercury,  this  inter- 
mediate date  is  mean  midnight  of  the  same  day ;  in  the  case  of  Venus  and  Mars, 
it  is  the  mean  noon  of  the  day  immediately  following;  in  the  case  of  Jupiter  and 
Saturn,  it  is  mean  noon  of  the  second  day  following;  and  in  the  case  of  Uranus 
and  Neptune,  mean  noon  of  the  fourth  day  following. 

Pages  200-207  contain  the  rectangular  coordinates  of  the  center  of  the  Sun, 
referred  to  the  center  of  the  Earth  as  the  origin,  and  to  the  true  equator  and  equinox 
of  each  date  as  the  plane  and  point  of  reference.  Each  coordinate  is  given  both 
for  Greenwich  mean  noon  and  for  Greenwich  mean  midnight  of  the  same  day.  The 
columns  Redtic.  to  Mean  Eq'x  of  Jan.  o,  give  the  corrections  to  be  applied  to 
the  coordinates  for  noon  in  order  to  obtain  the  corresponding  coordinates  referred 
to  the  mean  equator  and  the  mean  equinox  of  the  beginning  of  the  Besselian 
fictitious  vear. 

Pages  208-211  contain  for  every  Greenwich  mean  noon  and  midnight  the 
apparent  geocentric  longitude  and  latitude  of  the  Moon  referred  to  the  true 
ecliptic  and  equinox  of  the  date. 

Page  212  contains  the  position  of  the  Moon's  Equator,  the  Longitude  of  the 
Moon's  Perigee,  the  Mean  Longitude  of  the  Moon's  Ascending  Node,  and  the  Moon's 
Mean  Longitude. 

Page  213  contains  the  elements  of  the  Moon's  Libration,  and  the  Sun's 
Aberration  and  Horizontal  Parallax.  The  formulae  for  finding  the  libration  in  lon- 
gitude and  latitude,  are  given  on  pj^e  xii.  The  Sun's  Aberration  is  the  quantity 
which  is  to  be  applied  to  the  true  longitude  of  the  Sun  in  order  to  obtain  its 
apparent  longitude.  The  correction  being  negative  shows  that  the  apparent  longi- 
tude as  affected  by  aberration  is  always  less  than  the  true  longitude.  The  Sun's 
Horizontal  Parallax,  given  in  the  last  column,  is  the  angle  subtended  by  the  equa- 
torial radius  of  the  Earth,  as  seen  from  the  center  of  the  Sun. 

Pages  214,  231-232  contain  data  for  precession  and  the  obliquity  of  the 
ecliptic,  together  with  all  sensible  terms  arising  from  the  motions  of  the  equator 
and  ecliptic.     To  show  clearly  the  relations  of  these  quantities,  let 

A.  =  the  longitude  of  any  body  referred  to  the  true  equinox  of  the  date. 
A.'  =  the  longitude  of  the  same  body  referred  to  the  mean  equinox  of  the 

{beginning  of  the  Besselian  fictitious  year. 
^'1  =»  the  adopted  value  of  the  general  precession. 
6*ip  =»  the  principal  term  of  the  nutation  in  longitude;  or,  in  other  words,  the 
correction  to  be  applied  to  the  longitude  of  a  body  referred  to  the 
mean  equinox  of  date,  in  order  to  obtain  that  longitude  as  referred  to 
the  true  equinox,  exclusive  of  short  period  terms.  When  the  cor- 
rection is  positive,  the  longitudes  referred  to  the  true  equinox  are 
greater  than  those  referred  to  the  mean  equinox;  while  the  contrary 
is  the  case  when  the  correction  has  a  negative  sign. 
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<^"^  =  theshortperiodtermsof  nutation  in  longitude,  given  on  pages  231-232. 
oj  =  the  true  or  apparent  obliquity  of  the  ecliptic  at  the  date. 
go'  =  the  mean  obliquity  of  the  ecliptic  at  the  beginning  of  the  Besselian 
fictitious  year. 
6' GO  =  the  principal  term  of  the  nutation  of  the  obliquity  of  the  ecliptic;  or, 
in  other  words,  the  correction  to  be  applied  to  the  mean  obliquity  of 
date  in  order  to  find  the  true  or  apparent  obliquity,  exclusive  of 
short  period  terms.     This  quantity  is  tabulated  on  page  214,  and  is 
positive  or  negative  according  as  the  true  obliquity  is  greater  or  less 
than  the  mean  obliquity. 
d"oo  ==  the  short  period  terms  of  nutation  in  obliquity,  given  on  pages 
231-732. 
the  fraction  of  a  year  intervening  between  the  instant  when  the  Sun's 
mean  longitude  was  280°  and  the  date  for  which  A.  or  a?  is  required. 


r  = 


Then — 


Page  214  contains,  for  each  fifth  Greenwich  mean  noon  throughout  the  year,  { 
certain  quantities  which  may  be  described  in  terms  of  the  above  notation  as  fol-  > 
lows:  The  Precession  in  Longitude  from  191 3.0  =  r^^;  the  Nutation  in  Longi-  ' 
tude  =  <^'^;  the  Nutation  in  Right  Ascension  =  (<J'^)  cos  co';  the  Nutation  in 
Obliquity  =  d'co,  and  the  Obliquity  of  the  Ecliptic  =  a?  —  S^'go,  which  is  the  true  : 
inclination  of  the  Earth's  equator  to  the  ecliptic,  exclusive  of  the  terms  depending  * 
on  the  Moon's  longitude.  ! 

PART  //.—THE  EPHEMERIS  FOR  THE  MERIDIAN  OF  WASHINGTON.  { 

! 

Pages  216-217  contain  formulae  for  reducing   the   positions  of   fixed  stars, 
including  expressions  for  the  Besselian  star-numbers  and  star-constants,  and  for 
the  independent  star-numbers;  the  whole  based  upon  the  constants  of  the  Paris  , 
Conference  of  May,  1896,  and  expressed  in  the  notation  of  Bessel.  { 

Pages  218-221  contain  the  logarithms  of  the  Besselian  Star-Numbers,  A,  B,  \ 
C,  D,  for  each  Washington  mean  midnight,  with  the  values  of  E  appended  at  the  ,' 
bottoms  of  the  pages.  The  terms  of  short  period  have  been  included.  These  | 
numbers  serve  to  reduce  the  mean  place  of  a  star  at  the  beginning  of  the  Bessefian  \ 
fictitious  year  to  its  apparent  place  at  the  dates  for  which  the  numbers  are  given,  I 
and  in  ordinary  cases  four-figure  logarithms  suffice;  but  where  extreme  accuracy 
is  desired  the  logarithms  of  ^4 ,  C,  and  D  are  sometimes  needed  to  five  places  of 
decimals.  If  used  in  accordance  with  the  English  and  French  notation,  the  pair 
of  quantities  A  and  B  must  be  interchanged  with  the  pair  C  and  D;  that  is,  A  j 
must  be  interchanged  with  C,  and  B  with  D.  Along  with  the  solar  day,  the  first 
column  contains  the  sidereal  hour  of  Washington  mean  midnight  for  certain  dates, 
and  by  interpolation  among  them  it  is  easy  to  find  the  sidereal  time  for  which  any 
set  of  quantities  is  given.  i 

The  following  is  an  example  of  the  reduction  of  a  star  to  apparent  place  by 
the  Besselian  star-numbers :  ,  1 
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ComptUcUion  of  the  apparent  place  of  jS  Tauri  for  May  i,  191 3,  for  the  upper  transit  at  lVashin0on, 

loga         0.5543         logb       8.1715           lege       8.5645  logd       8.7993 

logi4        9.4804        logB      o.968in        logC       i.i53on  logD      i.i26on 

loga'        1.0038         log  6'      9.9366n         logc'      8.6728  logd'      9.3088 

logi4a      0.0347         log  Bb    9.i396»         log  Cc     9.7i75n  logDd    9.9253» 

logAa'    0.4842         logB6'  0.9047           logCc'   9.8258^  log  Dd^  0.434891 

h      m       9  o      /       // 

Mean  Place,  1913,0,                            a^  ^      3     59    9-307  *o  =4-23  52     1.59 

Aa  =                 4-1.083  Aa'  =               +305 

Bb  =                 -0.138  By  =               +8.03 

Cc  =                —0.522  Cc'  =               —0.67 

Dd  =                 —0.842  Dd'  =  ,             —2.72 

E    =                   0.000  r  m'  =              — o.oi 
r  /<  =                    0.000 


Apparent  Place,  May  I,  3     59     8.888  ^  =  4-23  52     9.27 

-/'  -0.005 

^  ^      3     59     8883 

Pages  222-229  contain  the  Independent  Star-Numbers,  which  can  frequently 
be  advantageously  used  instead  of  the  Besselian  Star-Numbers,  The  terms  of 
short  period  have  been  included.  These  quantities  are  connected  with  those  of 
Bessel  by  the  relations  given  on  page  216,  which  also  contains  the  formulae  and 
precepts  for  the  application  of  both  systems  of  numbers.  In  order  to  use  the 
Besselian  numbers,  it  is  necessary  to  have  the  values  of  the  star-constants,  a,  6,  c, 
df  a',  6',  c',  d-,  while  the  independent  star-numbers  render  it  possible  to  determine 
the  apparent  place  of  a  star  without  computing  these  star-constants.  Four-figure 
logarithms  usually  suffice,  but  where  extreme  accuracy  is  desired  the  logarithms  of 
g  and  h  are  needed  to  five  places  of  decimals,  and  G  and  H  are  needed  to  <5ne-tenth 
of  a  minute  of  arc.  The  column  r  gives  the  fraction  of  a  year,  counted  from  the 
beginning  of  the  Besselian  fictitious  year  to  each  date. 

The  following  is  an  example  of  the  reduction  of  a  star  to  apparent  place  by  the 
independent  star-numbers: 

Computation  of  the  apparent  place  of  36  Tauri  for  May  i,  1913,  for  the  upper  transit  at  Washington. 


G 

h         m 
=  20      12.4 

*o  = 

4-  23    5: 

!.0 

0^0 

=     3      59.2 

GH-ao  = 

0^  11". 

6 

H 

=  15        7-1 

HH-a,  = 

19 

6. 

3 

logA 

8.8239 

log  A 

8.8239 

0^0    = 

h     m     s 
3  59  9307 

log^ 

1.045  X 

log  A 

1.2904 

/      = 

4-  0.924 

sin  (G-hao) 

8.7041 

sin  (//-h^o) 

9.98 1 6n 

{9)  = 

4-  0.017 

tan^o 

96459 

sec  ^0 

0.0388 

(A)  = 

-  1.364 

^og(g) 

8.2190 

log  (A) 

o.i347n 

T  ft   — 

a     = 

0.000 

3 

59  8.884 

logg 

1.045 1 

log  A 

1.2904 

«o       = 

4- 

23 

52     1.59 

cos  (G-htto) 

9.9994 

cos  (//4-ao) 
sindj, 

9-4553 
9.6070 

(/)  = 

-f   11.08 

4-    2.25 

log  (g') 

10445 

(•■)  = 

-    5.64 

log  (*') 

0.3527 

r«'= 

—    0.01 

log  i  o.7903n 

cos  ^o  9.9612 

log(t)  0.75 1 5» 


*      =   +  23  52     9.27 
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Page  230  contains  for  every  tenth  sidereal  day  the  Besselian  and  Independent 
Star-Numbers,  exclusive  of  all  short-period  terms.  They  are  useful  in  computing 
ephemerides  of  stars,  similar  to  those  on  pages  287-486,  for  which  constants  con- 
taining short -period  terms  should  not  be  employed. 

Pages  231-232  contain  for  Washington  Mean  Midnight  of  each  day  the  short- 
period  terms  of  the  nutation  in  longitude  and  obliquity,  for  use  in  connection  with 
the  formulae  on  page  217,  and  the  coefficients  mentioned  below,  which  are  given 
for  each  star  on  pages  287-486. 

Pages  233-250  contain  the  mean  places  of  eight  hundred  and  twenty-five  stars, 
for  the  beginning  of  the  Besselian  fictitious  year,  or,  in  other  words,  for  the  moment 
when  the  Sun's  mean  longitude  is  280°.  The  annual  variations  are  to  be  considered 
as  the  differential  coefficients  of  each  coordinate  with  respect  to  the  time  at  the 
beginning  of  the  year. 

Pages  251-286  contain  the  apparent  positions  of  fifteen  northern  drcumpolar 
stars  for  every  upper  transit  at  Washington.  The  mean  solar  time  of  transit  is 
given  in  the  column  Mean  Solar  Date,  in  order  that  each  transit  above  and  below 
the  pole  may  be  readily  identified.  Suppose,  for  example,  that  the  transit  of 
Polaris  below  the  pole  on  January  26  is  to  be  found,  and  we  wish  to  know  whether 
it  precedes  or  follows  the  upper  transit  of  the  same  date.  On  pwtge  251  we  find 
that  the  upper  transit  occurs  January  26.2;  the  lower  transit,  therefore,  occurs 
January  26.7.  But  the  lower  transit  following  that  oi  July  i  (page  257)  does  not 
take  place  until  July  2.3.  Hence  the  lower  transit  of  July  i  precedes  the  upper  one 
of  the  same  date.  A  transit  occurring  very  nearly  at  noon  may  also  be  identified 
without  a  computation  to  ascertain  the  actual  mean  date,  by  simply  noting  the 
tenth  of  u  day  in  the  column  Mean  Solar  Date. 

The  secant  and  tangent  of  the  apparent  declination  for  the  15th  of  each  month 
and  the  mean  place  in  right  ascension  and  declination  for  the  beginning  of  the  year 
are  given  for  each  star  at  the  foot  of  the  page. 

Pages  287-486  contain,  for  every  tenth  upper  transit  at  Washington,  the 
apparent  places  of  800  stars,  being  all  those  given  in  the  list  of  mean  places,  except 
the  twenty-five  circumpolars.  The  mean  solar  date  in  the  left-hand  column  of 
each  page  gives  the  day  and  tenth  of  the  transit,  so  that  intermediate  transits 
may  be  readily  identified;  and  to  facilitate  interpolation,  the  differences  of  each 
coordinate  are  given  for  every  ten  days. 

In  connection  with  the  ephemeris  of  each  lo-day  star  there  are  given  at  the 
foot  of  the  page,  (i)  the  secant  and  the  tangent  of  the  mean  of  the  star's  greatest 
and  least  apparent  declinations  during  the  year,  (2)  the  seconds  of  the  mean  place 
in  both  right  ascension  and  declination  for  the  beginning  of  the  year,  and  (3)  the 
coefficients  of  the  short-period  terms  of  the  nutation,  the  use  of  which  is  explained 
on  page  217. 

Pages  487-510  contain  ephemerides  of  ten  southern  circumpolar  stars  in  all 
respects  similar  to  those  of  northern  circumpolar  stars  on  pages  251-286. 

Pages  51 1-5 1 7  contain  the  mean  errors  for  1920  in  both  right  ascension  and 
declination  of  the  places  of  the  825  stars  on  pages  233-250  taken  from  Asironomical 
Papers  of  the  American  Ephemeris,  Vol.  VHI,  Part  2,  pages  370-382.  They  furnish 
data  for  estimating  approximately  the  accuracy  of  the  Mean  Places  of  the  Stars 
on  pages  233-250. 
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Pages  518-525  contain  the  Apparent  Right  Ascension  and  Declination  di  the 
Sun,  both  for  Washington  mean  and  apparent  noon,  and  the  Hourly  Motion  of  the 
Sun  in  these  coordinates;  the  Equation  of  Time,  the  Semidiameter  of  the  Sun,  and 
the  Sidereal  Time  of  Semidiameter  Passing  Meridian,  for  Washington  apparent 
noon;  and,  lastly,  the  Sidereal  Time  of  Mean  Noon.  The  hours  and  minutes  of 
right  ascension  and  the  degrees  and  minutes  oi  declination  are  always  made  the 
same  for  both  mean  and  apparent  noon.  In  cases  where  they  really  differ, 
the  minute  which  would  have  been  numerically  larger  is  diminished  by  one,  and 
the  seconds  increased  by  sixty,  so  that  the  sum  of  the  two  remains  correct.  The 
hourly  motions  in  right  ascension  and  declination  are  given  for  the  columns  headed 
Mean  Noon,  but  may  be  regarded  as  having  the  same  values  for  apparent  noon. 

The  Eqtuition  of  Time  for  A  pparent  Noon  is  the  correction  to  be  applied  to  appar- 
ent time  in  order  to  obtain  mean  time.  It  is,  therefore,  mean  time  minus  apparent 
time.  Bach  number  as  given  is  the  mean  time  of  transit  oi  the  Sun's  center  over 
the  meridian  of  Washington,  counted  from  thenearest  noon.  The  useof  all  the  quan- 
tities is  substantially  the  same  as  in  the  Ephemeris  for  the  Meridian  of  Greenwich. 

Pages  526-541  contain  the  right  ascension,  declination,  semidiameter,  and 
parallax  of  the  Moon  at  the  moment  of  upper  and  lower  transit  over  the  meridian 
of  Washington.  The  mean  time  given  in  the  third  column  is  that  of  transit  of 
the  Moon's  center  over  this  meridian.  The  differences  for  one  hour  of  longitude 
are  the  amounts  by  which  the  local  mean  times  of  transit  over  a  meridian  one  hour 
west  of  Washington  would  exceed  those  given  in  the  column  Mean  Time  of  Transit, 
supposing  the  rate  of  change  to  be  uniform  and  equal  to  what  it  is  at  the  instant 
of  transit  over  the  meridian  of  Washington.  The  next  four  columns  need  no 
especial  explanation,  except  that  the  differences  for  one  hour  of  longitude  are 
computed  as  if  the  motion  of  the  Moon  in  right  ascension  were  uniform,  or,  in 
other  words,  they  are  differential  coefficients  corresponding  to  the  instants  of  Wash- 
ington transit.  By  means  of  them,  when  second  differences  are  taken  into  account, 
the  position  of  the  Moon  can  be  computed  with  great  exactness  for  the  moment  of 
transit  over  any  meridian  not  more  than  one  hour  distant  from  Washington.  To 
obtain  the  same  accuracy  for  more  distant  meridians,  we  may  proceed  as  follows: 
Let  F  represent  either  the  Mean  Time  of  Transit,  the  Right  Ascension  of  Center, 
or  the  Geocentric  Declination  of  Center,  and  let  D  represent  the  corresponding  Dif- 
ference for  One  Hour  of  Longitude.  Write  down  three  successive  values  of  F,  together 
with  the  corresponding  values  of  D,  and  difference  the  latter  as  in  the  following 
scheme;  where  the  middle  values,  Fo  and  Do,  belong  to  the  culmination  from  which 
is  to  be  derived  the  value  of  F  for  the  culmination  on  the  meridian  whose  longitude 
is  A.: — 


Function. 

Diff.  for 
I  Hour  of 
Longitude. 

^' 

J" 

F_, 

Fo 

F+. 

Do 
D+, 

a' 
a" 

b 

Then,  for  the  culmination  at  the  meridian  A. 
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where  A.  must  be  expressed  in  hours  and  decimals  of  an  hour,  and  reckoned  from 
Washington  or  from  i8o°  from  Washington  according  as  the  upper  or  lower  cul- 
mination is  used  for  the  middle  value  (F©) .  Adding  twelve  hours  to  the  Washington 
time  of  lower  transit  at  Washington  gives  the  local  time  of  upper  transit  at  places 
whose  longitude  is  i8o°  from  Washington. 

The  columns  of  Sidereal  Time  of  Semidiameier  Passing  Meridian,  Geocentric 
Semidiameter  and  Equatorial  Horizontal  Parallax  need  no  explanation,  except  that 
they  are  all  given  for  the  moment  of  transit.  The  column  Bright  Limbs  is  given 
to  indicate  to  the  observer  which  limbs  are  illuminated.  When  one  limb  is  full 
and  the  terminator  is  within  i"  of  the  opposite  limb,  both  can  be  well  observed, 
and  in  such  cases  both  are  indicated,  the  defective  limb  being  indicated  by  an 
italic  letter  or  numeral. 

Pages  542-558  contain  for  each  of  the  seven  major  planets,  the  geocentric 
Apparent  Right  Ascension  and  Declination,  the  Horizontal  Parallax,  Semidiameter, 
and  Sidereal  Time  of  Semidiameter  Passing  Meridian,  for  the  moments  of  all  tran- 
sits which  it  is  usually  desirable  to  observe  over  the  meridian  of  Washington.  The 
columns  following  the  dates  give  the  Washington  mean  times  of  these  transits. 
The  stellar  magnitude  at  opposition  for  Mars,  Jupiter,  Saturn,  Uranus,  and 
Neptune,  respectively,  is  given  at  the  bottom  of  the  page  containing  the  ephemeris 

of  the  planet. 

PART  ///.—PHENOMENA. 

This  part  gives  the  dates  of  the  principal  astronomical  phenomena  of  the  year, 
expressed  in  Washington  mean  time,  except  in  the  case  of  the  eclipses,  which  are 
expressed  in  Greenwich  mean  time. 

Pages  560-565  contain  all  necessary  data  respecting  the  solar  and  lunar  eclipses 
which  occur  during  the  year. 

The  eclipse  elements  are  given  for  the  moment  of  conjunction  of  the  Sun 
and  Moon  in  right  ascension,  but  the  subsequent  tables  and  results  are  computed 
from  the  exact  positions  of  these  bodies  at  the  several  instants  referred  to.  The 
times  and  angles  designated  as  the  circumstances  of  a  lunar  eclipse  remain  the 
same  throughout  all  parts  of  the  Earth,  and  require  no  explanation  beyond  a 
mere  statement  of  the  fact  that  in  computing  them  the  geometrical  diameter  of 
the  Earth's  shadow  has  been  augmented  in  the  proportion  of  51 150.  The  principal 
circumstances  of  each  total  and  annular  eclipse  are  stated  in  five  lines,  as  follows:— 

The  line  entitled  "Eclipse  begins'*  gives  the  Greenwich  mean  time  at  which 
the  Moon's  penumbra  first  touches  the  Earth,  together  with  the  latitude  and 
longitude  of  the  point  of  contact. 

The  line  entitled  "Central  eclipse  begins"  gives  the  time  when  the  axis  of 
the  Moon's  shadow  first  touches  the  Earth,  and  the  latitude  and  longitude  of  the 
point  of  contact  follow. 

The  line  entitled  "Central  eclipse  at  noon"  gives  the  time  when  the  axes  of  the 
Earth  and  of  the  shadow  cone  lie  in  the  same  plane.  The  latitude  and  longitude 
of  the  point  where  the  axis  of  the  shadow  cone  then  cuts  the  Earth's  surface  follow, 
and  there  the  eclipse  will  be  central  and  the  Sun  will  be  exactly  on  the  meridian. 

The  lines  entitled  "Central  eclipse  ends"  and  "  Eclipse  ends"  give,  respectively, 
the  times  when  and  the  localities  where  these  events  occur,  the  phenomena  being 
the  converse  of  those  denoted  by  tVve  simWat  pVvt^kSfc&iot  the  begiiming. 

VEpYi  \i\ 


USE  OF  THE  TABLES.  715 

In  the  case  of  partial  solar  eclipses  the  axis  of  the  Moon's  shadow  does  not 
come  into  contact  with  the  Earth,  and  the  three  lines  entitled,  respectively,  **  Cen- 
tral eclipse  begins,"  **  Central  eclipse  at  noon,"  and  **  Central  eclipse  ends,"  are 
replaced  by  a  single  line  entitled  "Greatest  eclipse,"  whereon  are  given  the  time 
when  and  the  latitude  and  longitude  where  the  eclipse  attains  its  greatest  magni- 
tude.    The  latter  phenomenon  necessarily  occurs  with  the  Sun  in  the  horizon. 

Maps  of  the  Eclipses, — The  regions  in  which  each  eclipse  is  visible  are  shown 
upon  the  map  relating  to  it,  from  which  may  be  taken  approximately,  for  any 
place,  both  the  times  of  the  beginning  and  ending  of  the  eclipse  and  its  magnitude. 
The  dotted  curves  show  the  outline  of  the  shadow  for  each  hour  of  Greenwich  mean 
time,  and  therefore  pass  through  all  places  where  the  eclipse  begins  or  ends  at 
the  hour  indicated.  To  find  the  instant  of  beginning  at  any  place,  we  determine 
by  inspection  between  what  pair  of  these  curved  lines  the  place  is  situated.  The 
eclipse  will  then  begin  between  the  corresponding  hours  of  Greenwich  mean  time; 
and  the  fraction  of  the  hour  may  be  determined  by  dividing  the  hour  in  the  same 
proportion  as  the  space  representing  it  on  the  map  is  divided  by  the  place  in 
question.  This  division  may  be  made  a  little  more  exact  by  allowing  for  the 
changes  in  the  spaces  as  indicated  by  their  varying  width.  The  Greenwich  mean 
time  thus  found  must  be  reduced  to  local  mean  time  by  applying  the  longitude. 

As  an  example,  suppose  we  wish  to  find  the  times  at  which  the  eclipse  of  1913, 
April  6,  begins  and  ends  near  Sitka,  Alaska,  latitude  57*^  o'  N.,  longitude  135°  8'  W. 

For  the  beginning  we  compare  the  distance  of  the  place  from  the  curves  of  4** 
and  5**,  and  find  it  to  correspond  to  about  40  minutes  from  the  former,  thus  giving 
for  the  approximate  time  of  beginning  4*^  40°*;  for  the  end  we  compare  the  distance 
of  the  place  from  the  curves  of  6^  and  7^,  and  find  it  to  be  about  20  minutes  from 
the  former,  thus  giving  for  the  approximate  time  of  ending  6*^  2o°»,  and  both  of  these 
results  are  probably  correct  to  within  3  or  4  minutes. 

Changing  to  local  mean  time,  we  shall  have 


c — 

Beginning. 

d    h    m 
April     6     4  40 

9     I 

Ending. 

d    h    m 
6     6  20 

9     I 

April     5   19  39 

5   21    19 

Greenwich  mean  time     .... 
Longitude  west  .... 

Local  mean  time  .... 

In  the  case  of  total  and  annular  eclipses,  a  fair  estimate  of  the  magnitude  of 
the  eclipse  at  any  place  may  be  obtained  from  the  position  thereof  relatively  to 
the  central  line  and  to  the  limit.  On  the  central  line  the  eclipse  is  annular  or 
total,  while  between  the  central  line  and  the  limit  the  maximum  magnitude  of 
the  eclipse  is  given  by  the  quotient  of  the  distance  of  the  place  from  the  limit 
divided  by  the  distance  of  the  central  line  from  the  limit;  the  measurements  being 
made  upon  a  line  drawn  through  the  place,  perpendicularly  to  the  central  line. 

More  Accurate  Computations. — A  more  accurate  determination  of  the  phases, 
as  visible  at  any  point  of  the  Earth's  surface,  may  be  obtained  from  the  Besselian 
elements  which  are  given  for  every  10  minutes  of  Greenwich  mean  time.  Their 
geometric  signification  is  as  follows: — 

Let  us  imagine  a  plane  passing  through  the  center  of  the  Earth,  perpendicular 
to  the  right  line  joining  the  centers  of  the  Sun  and  Moon.  This  latter  line  is  the 
axis  of  the  Moon's  shadow,  and  the  plane  is  caUed  VVi^  ^utidam«^\oX  ^Xa-tvt  ^"^  ^Jssa^R. 
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of  xy.  We  take  the  intersection  of  this  plane  with  that  of  the  Earth's  equator  as 
the  axis  of  x,  and  the  center  of  the  Earth  as  the  origin  of  coordinates.  The  axis 
of  y  is  perpendicular  to  that  of  Xy  and  directed  toward  the  north;  x  and  y  are  then 
the  coordinates  of  the  point  in  which  the  axis  of  the  shadow  intersects  the  funda- 
mental plane,  and  they  are  here  expressed  in  terms  of  the  Earth's  equatorial 
radius  as  unity.  The  angle  d,  of  which  the  sine  and  cosine  are  both  given,  is  the 
declination  of  that  point  of  the  celestial  sphere  toward  which  the  axis  of  the  shadow 
is  directed;  or,  in  other  words,  it  is  the  declination  of  the  center  cA  the  Sun  as 
seen  from  the  center  of  the  Moon.  The  angle  ft  is  the  Greenwich  hour-angle  of  this 
same  point  of  the  celestial  sphere. 

The  quantities  /^  and  /j  are  the  radii  of  the  shadow  cones  upon  the  ftmda- 
mental  plane,  l^  corresponding  to  the  penumbra,  and  /,  to  the  umbra,  or  annulus. 
The  notation  is  that  of  Chauvenet's  Spherical  and  Practical  Astronomy,  in  which 
/,  is  regarded  as  positive  for  an  annular  and  negative  for  a  total  eclipse. 

The  angles  /j  and  /,,  the  tangents  of  which  are  given,  are  the  angles  which  the 
elements  of  the  respective  shadow  cones  make  with  the  axis  of  the  shadow;  or, 
they  are  the  semiangles  of  the  two  cones. 

In  order  to  facilitate  interpolation  to  any  required  moment,  the  logarithms 
of  x\  y',  snd  fi\  which  are  the  changes  of  x,  y,  and  /£,  in  one  minute  of  time,  are 
given  at  the  bottom  of  the  table. 

The  method  of  computing  an  eclipse  from  its  Besselian  elements  is  based  on 
the  fact  that  at  the  moments  of  beginning  and  ending  the  distance  of  the  observer 
from  the  axis  of  the  shadow  or  penumbra  is  equal  to  the  radius  of  the  latter  at  the 
point  of  observation.     To  find  this  distance  and  radius  we  proceed  as  follows: — 

(i)  The  coordinates  of  the  observer,  S,  tf,  and  C,  together  with  their  varia- 
tions in  one  minute,  are  computed  for  some  assumed  moment  of  Greenwich  mean 
time,  as  near  as  practicable  to  the  true  time  of  the  required  phase. 

(2)  The  coordinates  x  and  y  of  the  axis  of  the  shadow,  together  with  their 
variations  in  one  minute,  are  taken  for  the  same  moment  from  the  tables  of  elements. 

(3)  From  (i)  and  (2)  the  position  and  motion  of  the  observer  relative  to  the 
axis  of  the  shadow  are  found. 

(4)  The  radius  of  the  penumbra  or  umbra  at  a  distance  from  the  fundamental 
plane  equal  to  that  of  the  observer  is  also  computed. 

(5)  Then,  assuming  the  motions  to  be  uniform,  we  determine  the  time  required 
for  the  observer  to  be  brought  to  a  distance  from  the  axis  of  the  shadow  equal  to 
this  radius. 

The  formulae  and  directions  for  the  several  steps  in  the  computation  are  as 
follows : — 

(i)  Find  p  cos  (p'  and  p  sin  ^^  which  are  the  geocentric  coordinates  of  the 
station  referred  to  the  Earth's  equator,  p  being  the  distance  from  the  center  oi  the 
Earth  and  (p*  the  geocentric  latitude.  These  coordinates  may  be  obtained  from 
geodetic  tables,  or  may  be  computed  from  the  following  table  based  on  CXarkb's 
spheroid  of  1866,  by  the  formulae — 

pcos  ^'  =  Fcos  (p 

^    .     ^,    sin  a> 
psm  <p*=^—^ 

^  being,  as  usual,  the  geographic  latitude. 
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9 

Lof^. 

Lof  (7. 

5 

lO 

15 

20 

25 
30 

35 

40 

45 
50 

55 
60 

65 
70 

75 
80 

85 
90 

0.00000 
0.00001   ' 
0.00004   J 
O.OOOIO 

0.00017  ^ 
0.00026  ' 
0.00037  '* 
0.00048  " 
0.00061  ^^ 

0.00074  II 

0.00086 

0.00099  II 

0.001 1 1 

10 
O.OOI2I 

0.00130   ' 

0.00138 

0.00143   ' 

0.00146   ^ 

0.00147 

0.00295 

0.00294   ' 

0.00291   J 

0.00285 

0.00278   ^ 

0.00269   ' 

0.00258   " 

0.00247   " 

0.00234   ^ 

0.00221   ^ 

0.00209   " 

0.00196   *^ 

0.00184   " 
10 
0.00174 

0.00165   ' 

0.00157 

0.00152   ' 

0.00149   ' 

0.00147   * 

For  the  assumed  Greenwich  mean  time  of  computation,  take  from  the  table 
of  elements  the  values  of  sin  d,  cos  d,  and  /i.  Then,  with  A,  for  the  longitude  west 
from  Greenwich,  the  coordinates  of  the  observer  will  be — 

5'=  p  cos  (p'  sin  (/i— A.) 

if^  p  sin  g^'  cos  d—  p  cos  g^'  sin  d  cos  (/i— A.)  =  ^j— ^, 

C«=  P  sin  ^'  sin  rf-f  /o  cos  9>'  cos  d  cos  ()ti--  A.)  =  Ci+  Cj 

and  their  variations  in  one  minute  of  mean  time  will  be — 

^'  =  [7.63992]  p  cos  (p'  cos  (/'—A.) 

17'= [7.63992]  p  cos  9>'  sin  (f  sin  (/i—  A.)  =  [7.63992]  S  sin  d 

C  is  not  needed. 

(2)  For  the  same  assumed  moment  of  Greenwich  mean  time,  take  from  the 
tables  of  elements  the  coordinates  x  and  y  of  the  axis  of  the  shadow,  together  with 
their  variations  for  one  minute,  which  are  equal  to  one-tenth  of  the  differences  of 
two  consecutive  numbers.  These  variations  are  represented  by  jc'  and  y',  and  their 
logarithms  are  given  beneath  the  tables  of  x  and  y, 

(3)  The  distance  m  and  position-angle  M  of  the  axis  of  the  shadow  relatively 
to  the  observer,  and  the  relative  motions,  n  and  iV,  are  computed  by  the  formulae — 

m  sin  M=jc  —S 
m  cos  M^y  —t} 

n  sin  N=x'—S' 

n  cos  N^y'  —  tf^ 

(4)  Both  for  the  sliadow  and  for  the  penumbra,  the  radius  L  at  the  distance  ^ 
from  the  fundamental  plane  is  computed  by  the  formula — 

L=/~C  tan/ 

/and  /  being  found  from  the  table  of  elements,  and  ^  computed  in  (i). 

(5)  If  the  time  chosen  for  computation  is  exactly  that  of  the  be^innim^  <vc 

ending  of  the  eclipse,  we  shall  have — 

tii=  Lf 
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But,  as  this  condition  will  rarely  be  fulfilled  on  a  first  trial,  a  correction  r  to  the 
assumed  time  is  computed  thus:  Find  the  angle  ^  from  the  equation, 

.     .     msin  (M—N) 
smy?= ^ ^ 

There  will  be  two  values  for  this  angle,  of  which  one  will  be  in  the  first  and  the 
other  in  the  second  quadrant  when  sin  ^  is  positive,  and  one  in  the  third  and  the 
other  in  the  fourth  quadrant  when  sin  ^  is  negative;  but  simplicity  will  be  gained 
by  taking  only  that  value  of  ^  for  which  cos  ^'  is  positive.  This  value  lies  between 
the  limits  -f  90°  and  —  90°.  The  correction  r  to  the  assumed  time  of  beginning  or 
ending  of  the  eclipse  will  then  be  found,  in  minutes,  from — 

m  cos  (M—N)     L  cos  ^ 


T=  — 


n  n 


where  the  double  sign  is  to  be  taken  negative  for  the  beginning  and  positive  for  the 
ending. 

However,  one  such  pair  of  values  of  r  can  not  give  the  times  of  both  beginning 
and  ending  with  accuracy.  To  attain  that,  we  must  commence  the  computation 
by  assuming  two  times,  one  near  the  beginning  and  the  other  near  the  ending  of 
the  eclipse,  both  of  which  may  be  derived  from  the  chart  with  sufficient  exactness. 
The  computation  for  the  first  assumed  time  will  give  a  small  value  of  r  which,  when 
applied  to  the  assumed  time,  will  give  the  beginning  of  the  eclipse  nearly  correctly, 
and  a  large  value  which  will  give  an  inaccurate  time  of  ending.  Similarly  the 
computation  for  the  second  assumed  time  will  give  a  small  and  nearly  correct  value 
of  r  for  finding  the  time  of  ending,  and  a  large  and  inaccurate  negative  value  for 
finding  the  time  of  beginning.  We  shall  thus  deduce  two  times  of  each  phase,  only 
one  of  which  is  to  be  regarded  as  approximately  correct. 

The  more  accurate  times  of  beginning  and  ending  may  now  be  taken  in  place 
of  those  originally  assumed,  and  the  whole  computation  may  be  repeated,  thus 
leading  to  a  pair  of  values  of  r,  which  should  be  very  small  and  accurate.  Such 
a  repetition  of  the  computation  will  in  general  be  advisable,  to  guard  against  acci- 
dental numerical  errors,  but  a  second  approximation  may  be  obtained  without  it, 
by  finding  a  corrected  value  of  r  in  accordance  with  the  formulae — 

n  cos  tj)  n  cos  ^  *•  v      •  r/      ^3         v      •  r/j 

where  the  double  signs  are  to  be  taken  negative  for  the  begiiming  of  the  eclipse  and 

positive  for  the  ending.     /'  is  the  variation  of  /  for  one  minute  of  time,  and  its 

numerical  value  can  be  taken  by  inspection  from  the  table  of  Besselian  elements. 

If  the  resulting  values  of  r^  are  not  greater  than  fifteen  minutes,  the  corrected 

times  of  contact  thus  obtained  will  be  theoretically  exact  within  less  than  a  second, 

but  the  uncertainties  of  the  solar  and  lunar  tables  are  such  that  an  unavoidable 

error  of  several  seconds  may  exist  in  the  prediction.     To  guard  against  numerical 

mistakes  it  is  better,  after  making  this  final  correction,  to  repeat  the  computations 

so  far  as  to  obtain  new  values  of  m  and  L  for  the  corrected  times.     If  these  two 

quantities  agree  within  a  unit  of  the  fourth  place  of  decimals,  the  times  employed 

are  generally  correct  within  a  second  of  time.     If  they  differ  too  widely,  the 

computer  must  use  his  own  Judgment  as  to  twa^dn^  \>rc\\ifet  ^:»tt^s:^t^  and  com- 

putations. 


USE  OF  THE  TABLES. 


719 


Position-angle  of  Point  of  Contact, — The  position-angle  P,  of  the  point  of  con- 
tact, reckoned  from  the  north  point  of  the  Sun's  limb  toward  the  east,  is  found  by 
the  formulae — 

P=  AT— ^±  i8o°  for  the  beginning, 
or        P=N+t/;  for  the  ending, 

it  being  assumed  that,  in  each  case,  the  value  of  ^  is  taken  between  the  limits  ±  90*^. 

Computation  of  the  Solar  Eclipse  of  J913,  April  6,  for  a  point  at  Sitka,  Alaska. 
The  position  of  the  point  chosen  is — 


Latitude,    9'=  +   57    o 
Longitude,  A.=  +  135     8 


o 
o 


and  its  geocentric  coordinates  an 


p  sin  9*'  =  9.92 1 68 
pcos  9*'  =  973715 


\ 


Greenwich  Mean  Time. 


Beginning. 

4"     4<^ 


m 


Ending. 
6^      2d^ 


69 

+  135 
-    65 


21       48 

8       o 
46     12 

9-73715 
9-95995  n 


94 

+  135 
-   40 


22     12 
8      o 

45     4S 

9.73715 
9.81487  n 


From  the  Eclipse  Chart  we  find  the  approximate  times  of  the  phases  to  be 

d      h       m 

Beginning  April     6    4    40 
Ending  6     6     20 

Greenwich  Mean  Time,  T,  April  6, 

X 

p  cos  9*' 

sin  i^—X) 

log  S 

p  sin  9>' 
cos  d 

log  Vi 

p  cos  (p' 

sin  d 

cos  (/^— A) 

log% 
p  sin  (p'  sin  d 

c. 

p  cos  <p*  COS  d  cos  {y^—X) 

const,  log 
pcos  fp'  cos  (/^—A) 

log  5' 


If 


9.69710  n 

9.55202  n 

—  0.49786 

-0.35647 

9.92168 

9.92168 

9.99728 

9.99726 

9.91896 

9.91894 

-f  0.82978 

+  0.82974 

9-73715 

973715 

9.04724 

9.04894 

9.61320 

9-87933 

8-39759 

8.66542 

+  0.02498 

+  0.04628 

+  0.80480 

+  0.78346 

8.96892 

8.97062 

+  0.09309 

+  0.09346 

9-34763 

9-61374 

-f  0.22265 

+  0.41090 

+  0.31574 

+  0.50436 

7.63992 

7.63992 

935035 

c^.^^^ftj^ 

6.9^^17 


T.a^e^ 
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Beginning. 

S' 

+  0.000978 

+0.001805 

const,  log 

7.63992 

7.63992 

S  sind 

8.74434  n 

8.60096  n 

\ogrf' 

6.38426  n 

6.24088  n 

V' 

—  0.000242 

—  0.000174 

x~S 

-0.52217 

+  0.09217 

y-v 

+0.14046 

+0.56620 

x'-S' 

4-  0.006578 

+  0.005753 

y'-v' 

+  0.004288 

+  0.004216 

m  sin  M 

9.71781  n 

8.96459 

m  cos  M 

914755 

975297 

tan  M 

0.57026  n 

9.21 162 

M 

-74"  56'  40" 

+  9"  14'  45" 

sin  M 

9.98483  n 

9.20593 

log  m 

9.73298 

9-75866 

n  sin  N 

7.81809 

775989 

ncos  N 

763225 

7.62490 

taniV 

0. 1 8584 

0.13499 

N 

+  56^  54'     4" 

+  53"  45'  53" 

sin  N 

9-92310 

9.90666 

logn 

7.89499 

7.85323 

tan/ 

7.66941 

7.66940 

logC 

9-49933 

9.70274 

• 

7.16874 

7.37214 

Ctan/ 

+  0.00147 

+  0.00236 

/ 

+  0.56512 

+  0.56498 

L 

+  0.56365 

+  0.56262 

M-AT 

+  228°  9'  16" 

-44"  31'  8" 

sin(Af-Ar) 

9.87212  n 

9.84581  n 

logm 

9.73298 

9.75866 

colog  L 

0.24899 

0.24978 

sin  ^ 

9.85409  n 

9.85425  ^ 

^ 

-45"  36'  50" 

-45"  38'  9" 

log 

1 .83799 

1.90543 

cos  (M- AT) 

9.82421  n 

9.85310 

1.66220  n 

175853 

m 
n 

cos  (M—N) 

+  45-941 

-  57.350 

logL 

9.75  lOI 

9.75022 

cos^ 

9.84478 

9.84461 

colog  n 

2.10501 

2.14677 

1.70080 


I.74I60 
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n 

r 

T+r 


Besinniiic. 

-50.211 

m 
-    4.270 

d       h       m 

6     4  35730 


+55. 

157 

m 
-    2.193 

d      h 

6     6 

m 
17.807 

Since  the  value  of  r  for  the  beginning  is  rather  large,  we  compute  the  correc- 
>n  dr  for  this  phase  as  follows: 


Bcsiimliig- 

Bcginnlnff. 

const,  log 

5.3100 

cos(N-^) 

9.3359  ^ 

log^ 

9.6971  n 

log% 

8.3976 

cosd 

9.9973 

log  %  cos  (AT- ^) 

7.7335  n 

5.004411 

Ssin(N-i^) 

—  0.4861 

number 

—  O.OOOOIOI 

V,  cos  {N  —  ^) 

-0.0054 

/' 

—  O.OOOOOIO 

diff. 

—  0.4807 

sum 

—  O.OOOOIII 

log  (sum) 

5.0453  w 

log  (diff.) 

9.6819  n 

log(-r) 

0.6304 

const,  log 

4.9788  n 

cologn 

2.1050 

logr» 

1.2608 

sec^ 

0.1552 

cdog  (n  cos  i>) 

2.2602 

7.9359  n 

8.1817 

(I) 

—  0.0086 

(2) 

+  0.0152 

N-i^ 

102°  31' 

m 

sin  (N—^) 

9.9896 

(i)+(2)  =  <Jr 

■f  0.0066 

log  5 

9.6971  n 

r 

-4.270 

log  ^  sin  (N—f) 

9.6867  n 

^0 

-4.263 

The  corrected  time  of  beginning  is,  therefore, 

To«AprU  6'*  4**  35".737 
Whence  we  find — 

Beginning, 
d       h       m 

Greenwich  Mean  Time,     April    6    4  35.737 

^  +9    0.533 

Local  Mean  Time,  April    5  19  35.204 

Therefore  we  have — 

d      h     m        • 

Beginning  of  the  Eclipse,  April  5 
End  of  the  Eclipse,  April  5  2 


constant 


Bnding. 
h       m 


6     6 

9 
5  21 


17.807 

0.533 

17.274 


h     m        • 

19  35  12.2  ) 
21   17  16.4  J 


Local  Mean  Time. 


Angle  of  position :  P 


Beginning. 

Bnding. 

0          / 

0         / 

102      30.9 

8     7.7 

180        0.0 

0    0.0 

282    30.9 


8     7.7 


Dm  the  north  point  of  the  Sun's  disk  toward  the  east  for  direct  image. 

Pages  566-569  contain  the  adopted  mean  places  and  annual  proper  motions 
such  stars  as  bright  as  magnitude  6.5  as  will  be  occulted  during  the  year  by  the 
oon. 
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Pages  570-604  contain  the  elements  for  the  prediction  of  the  times  of  occulta- 
tions  of  stars  and  planets  by  the  Moon  during  the  current  year.  The  system  of 
coordinates  employed  is  similar  to  that  already  described  for  eclipses,  the  funda- 
mental plane  passing  through  the  center  of  the  Earth,  and  being  taken  perpen- 
dicular to  the  line  joining  the  star  and  the  center  of  the  Moon,  but  the  cone 
circumscribing  the  Moon  and  star  is  regarded  as  a  cylinder  which  intercepts  the 
fundamental  plane  in  a  circle  having  the  same  linear  diameter  as  the  Moon. 

In  the  columns  referring  to  the  star,  those  headed  RecVns  from  jgij.o  give  the 
quantities  necessary  to  reduce  the  mean  place  of  the  star  at  the  beginning  of  191 3 
to  its  apparent  place  at  the  time  of  occultation.  These  reductions  are  suflfidently 
accurate  to  be  definitive. 

Under  the  general  head,  At  Conjunction  in  R,  A,,  are  five  columns  giving 
certain  quantities  for  the  moment  of  geocentric  conjunction  of  the  Moon  and  star 
in  right  ascension,  as  follows: 

The  Washington  Mean  Time  is  the  moment,  T,  at  which  the  two  bodies  are  in 
geocentric  conjunction  in  right  ascension.  At  that  moment  the  coordinate  x  of 
the  axis  of  the  cylinder  on  the  ftmdamental  plane  has  the  value  zero.  The  column 
Hour  Angle,  //,  gives  the  common  geocentric  hour-angle  of  the  Moon  and  star 
at  the  same  moment,  expressed  in  sidereal  time  and  counted  from  the  meridian 
of  Washington — positive  toward  the  west  and  negative  toward  the  east.  Column 
Y  gives  the  coordinate  y  of  the  axis  of  the  cylinder  upon  the  fundamental  plane 
at  the  same  moment.  Columns  x'  and  y'  give  the  variations  of  x  and  y  in  one 
hour  of  mean  time.  The  linear  unit  in  these  columns  is  the  Earth's  equatorial 
radius.  The  limiting  parallels,  north  and  south,  show  the  extreme  limits  of  latitude 
within  which  the  occultation  will  be  visible. 

By  the  aid  of  these  elements,  the  Washington  mean  time  of  immersion  and 
emersion  of  a  star  relatively  to  the  limb  of  the  Moon  may  be  computed  for  any  part 
of  the  Earth  by  a  method  nearly  the  same  as  that  already  explained  for  computing 
eclipses,  but  somewhat  more  simple. 

Prediction  of  Occultations  for  a  given  Place, — When  it  is  desired  to  predict  the 
circumstances  of  one  or  more  occultations  at  any  place,  the  first  step  will  be  to 
select  them  from  the  general  list  given  in  the  Ephemeris.  The  conditions  of 
visibility  are: — 

1 .  The  limiting  parallels  in  the  last  columns  must  include  the  latitude  of  the 
place. 

2.  The  quantity  H  —  X,  taken  without  regard  to  sign,  must  be  less  than  the 
semidiurnal  arc  of  the  star  by  at  least  one  hour.  On  very  rare  occasions  an 
emersion  might  be  seen  in  the  east,  or  an  immersion  in  the  west,  when  this  difference 
is  a  few  minutes  less  than  an  hour. 

3.  The  Sun  must  not  be  much  more  than  an  hour  above  the  horizon  at  the  local 
mean  time  T  — X,  unless  the  star  is  bright  enough  to  be  seen  in  the  daytime. 

When  many  occultations  are  to  be  selected,  the  most  convenient  course  will 
be  to  write  the  value  of  —  A.  on  the  bottom  of  a  slip  of  paper,  and  in  passing  through 
the  list  of  occultations,  to  pause  over  each  one  for  which  condition  (i)  is  fulfilled, 
and  examine  by  means  of  the  slip  whether  conditions  (2)  and  (3)  are  also  fulfilled. 
If  either  fails,  the  computer  passes  on.  "Sometimes  it  will  be  difficult  to  determine 
whether  H—XorT—X  falls  within  the  limits;  and  in  such  cases  the  computer  may 
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mark  the  occultation  for  trial  and  leave  the  decision  for  the  subsequent  oper- 
ations. The  whole  list  can  be  gone  over  in  less  than  a  day,  and  it  will  probably 
be  found  that  about  one-tenth  of  the  occultations  are  marked  for  trial. 

The  next  step  will  be  to  compute  the  local  times  of  immersion  and  emersion 
from  the  elements,  and  to  that  end  let — 

T=the  instant  of  geocentric  conjunction  of  Moon  and  star  in  right  ascen- 
sion, expressed  in  Washington  mean  solar  time; 
//=the  Washington  west  hour-angle  of  the  two  bodies  at  that  moment; 

A.=  the  longitude  west  of  Washington; 
ho^H  —  X^the  local  hour-angle  of  the  star  at  the  instant  T; 

<y  =  the  star's  declination. 

The  procedure  for  each  occultation  will  then  be  as  follows : — 

(i)  The  geocentric  coordinates  of  the  place,  p  sin  ^'  and  p  cos  9',  are  to  be 
computed  by  the  formulae  and  table  given  in  connection  with  eclipses  on  page  716. 

The  next  step  will  be  jto  find  the  approximate  instant  of  apparent  conjunc- 
tion of  the  Moon  and  star  as  seen  from  the  place,  and  that  may  be  deduced  from 
the  time  of  geocentric  conjunction  by  the  application  of  an  approximate  correc- 
tion taken  from  Mr.  Downes's  table,  printed  in  the  volumes  of  the  American 
Ephemeris  for  1882  to  1899.  This  correction  must  be  reckoned  in  mean  solar 
hours,  and  will  be  designated  by  the  symbol  /.     It  will  have  the  same  sign  as  ho. 

When  DowNES*s  table  is  not  available,  the  correction  may  be  computed  from 

the  formulae, 

5o=P  cos  <p'  sin  ho 

5'  =  [9.4192]  p  cos  ^'cos-Ao 

By  applying  /  to  the  Washington  mean  time  of  geocentric  conjunction,  as 
given  with  the  elements,  we  shall  have  the  Washington  mean  time  of  local  con- 
junction within  a  few  minutes. 

(2)  Compute  for  the  instant  T+t  the  following  quantities,  in  which  to  is  the 
sidereal  equivalent  of  the  mean  time  interval  t: 

5  =pcos  ^'  sin  (ho+to) 

ff  =  p  sin  (p'  cos  6—  p  cos  <p'  sin  S  cos  (^-j-^o)  =  Vi—Vi 

^'=[9-4192]  P  cos  cp'  cos  (^  +  /o) 

V'= [9.4192]  p  cos  9>'  sin  6  sin  (ho  + to)  ="  [9-4^92]  S  sin  6 

X  -=x't 

Compute  also  w,  A/,  n,  N,  and  ^'  from  the  equations, 

m  sin  M^x—£ 
m  cos  M  =  y—rf 
n  sin  N—x'—$' 
n  cos  N=y''-'rf' 

sin  0=  [0.5646]  m  sin  (Af-iV) 
^  being  taken  between  the  limits  ±  90°.     Finally  compute, 
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n 


^"—^ — ^  cos(M— iV)T^ ^^cosif 


where  the  double  signs  are  to  be  taken  negative  for  an  immersion  and  positive  for 
an  emersion.  Both  r  and  dr  thus  have  two  values,  which  are  expressed  tn  minutes 
of  time,  and  in  order  to  distinguish  them  let  those  pertaining  to  immersion  be 
designated  respectively  r'  and  6r\  while  those  pertaining  to  emersion  are  designated 
r"  and  6r".    We  then  have  for  the  Washington  mean  times  of  the  phases, 

Instant  of  immersion  =  T+  /+  r'-f  dr' 
Instant  of  emersion    =  74-  /+  r" + St" 

These  expressions  are  practically  exact,  as  the  corrections  6t  seldom  amount 
to  so  much  as  1.5  minutes,  and  whenever  an  inaccuracy  of  that  magnitude  is  per- 
missible they  may  be  omitted.  As  a  check  upon  the  results,  it  will  be  advisable 
to  compute  ^,  v,  %,  and  y  for  the  times  of  immersion  and  emersion  finally  obtained. 
If  these  times  are  correct  the  quantities  in  question  will  fulfill  the  condition. 

If  log  m  sin  (M—iV)>  9.4354,  sin  i>  will  be  numerically  greater  than  unity, 
and  no  occultation  is  to  be  expected  at  the  given  place;  but  a  very  brief  one  may 
occur  if  the  excess  of  the  computed  distance  over  the  Moon's  semidiameter  happens 
to  be  within  the  errors  of  the  ephemerides  of  the  Moon  and  star. 

The  position-angle  of  the  line  from  the  Moon's  center  to  the  star,  at  the  time 
of  contact,  is  reckoned  from  the  north  point  toward  the  east,  and  designated  by 
the  symbol  P.     It  is  computed  from  the  formulae, 

p  « iV — ^  -f-  dp  for  immersion, 

or        P=  iV+ ?H-  ^P  ±  180**  for  emersion, 

where  the  angles  N—f  and  iV+^  are  taken  directly  from  the  computation  of  dr, 
and  ^P  is  found  in  degrees  of  arc  from  the  expression. 


In  the  latter  formula  the  double  sign  is  to  be  taken  negative  for  an  immersion 
and  positive  for  an  emersion. 

The  angle  from  the  vertex,  V,  is  also  reckoned  in  the  direction  from  the  north 
toward  the  east,  and  is  found  from  the  formula, 

V=^P-C 

where  C  is  computed  from  the  expression, 

g-f[8.22i8]rg^-[4.98>o]^'g 
^^"        V+[8.22i8]rv'-h[4.9«io]r>% 

C  being  taken  less  or  greater  than  180°,  according  as  the  numerator  is  positive  or 

negative. 

The  value  of  r  employed  in  the  latter  formula  must  be  so  taken  as  to  correspond 

with  the  phase  for  which  C  is  required. 
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In  the  volumes  of  the  American  Ephemeris  for  the  years  1882  to  1901  instruc- 
tions are  given  for  constructing  three  special  tables  which  greatly  diminish  the 
labor  of  computing  occultations,  but  as  these  tables  should  contain  from  4700  to 
6300  quantities,  and  as  they  would  apply  only  to  the  place  fbr  which  they  were 
computed,  it  will  rarely  be  worth  while  to  undertake  the  labor  of  forming  them. 
Those  who  desire  further  information  on  the  subject  may  consult  any  one  of  the 
volumes  in  question. 

As  an  example  of  an  isolated  occultation,  we  will  compute  that  of  rj  Tauri 
{Alcyone)  on  December  11,  191 3,  for  Baltimore,  whose  position  is — 


9-  +39°  17'  48 


ir 


A.=  - 
and  whose  geocentric  coordinates  are — 


,m 


49'.8 


psin  9^'  =  9-7993 
pcos  9>'  =  9.8893 

From  the  elements  on  page  602  we  have, 

h       m 

T-     5     1.7 

if  =-5  20.7 

and  feo=if— ^=— 5  18.9 

From  the  formulae  on  page  723,  we  find  the  correction,  /,  to  the  Washington 
mean  time  of  geocentric  conjunction,  T,  to  be  about  —  i**  i5°"-5;  therefore  the 
Washington  mean  time  of  apparent  conjunction  is — 

r+  /=  December  1 1**  3**  46".2. 


17  Tauri  {Alcyone). 

Apparent 

Declination. 
0         / 

+  23   50.6 

W.  T.  of  .^ 

d    h     m 
Dec.     II    5    1.7 

Hour  Angle. 

h       na 
-5   20.7 

Y 
-I-O.7012 

0.5489 

+0.145 1 

r+/Dec. 
K 

to 

K  +  io 
pcos  (p' 

sin  {ho  +  O 
log  5 

p  sin  <p' 
cos  S 

p  cos  (p' 
sin  6 

cos  (feo+'o) 
log '/a 


ir 


3"  46™.2 

V2 

-5     18.9 

Vi-V2-V 

-I      15-7 

const,  log 

-6     34.6 

pcos  9>' 

cos  (/I0+/0) 

9.8893 

log  5' 

9.9950  n 

S' 

98843  n 

const,  log 

—  0.7661       1 

^sin  S 

9-7993 
9.9612 

97605 
+  0.5761 

9.8893 
9.6066 

9.1772  n 
8.6731  n 


log  7f 

\ogx' 
log/ 

logx 

X 

log/ 
log// 


—  0.0471 
+  0.6232 

9.4192 

9.0665  n 

8.4857  n 

—  0.0306 
9.4192 
94909  n 

8.9101  n 

—  0.0813 

9.7395 
0.0998  n 

9.8393  w 

—  0.6907 

9.1617 
9.2615  n 
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r+<Dec. 

II**    3*'46".2 

const,  log 

0.5646 

y't 

—  0.1826 

logw 

9. 1 104 

Y 

+0.7012 

sin  (M- AT) 

9.9860 

• 

y 
y-v 

+0.5186 
+0.0754 
—  0.1046 

+  0.5795 

sin^ 
const,  log 

9.6610 

+  27^    16' 

1.7782 

y'-v' 

+0.2264 

log- 

9.3165 

msinM 
tncosM 

tan  M 
M 

8.8774 
9.0195  n 

9.8579  n 
+  144°  13' 

cos  (M-N) 

[1.7782IW       ,-.     ._. 
—  *=— ^-^^ — ^— cos  (M—N) 

9.3971 
0.4918 

-   3.10 

cosM 

9.9091  n 

const,  log 

1.2135 

logfw 

9.1104 

colog  n 

0.2061 

nsin  N 

9.7631 

cos^ 

9.9488 

ncosiV 

9.3549 

1.3684 

taniV 

N 

0.4082 
+  68^  40' 

[i.2i35]cos^ 
n 

=F  23.36 

sinN 

9.9692 

r  for  immersion 

m 
—  26.46 

logn 

9.7939 

r  for  emersion 

+  20.26 

The  computation  of  dr  for  the  two  contacts  is  as  follows: 

Immersion. 

omemoti* 

A^T^ 

41"   24' 

95"  56' 

cos(iVqF^) 

9.8751 

9.014411 

log% 

8.6731  n 

8.6731  n 

log  (I) 

8.5482  n 

7.6875 

(I) 

-  0.0353 

+0.0049 

sin(iV  +  ^) 

9.8204 

9.9977 

log^ 

9.8843  n 

9.8843  n 

log  (2) 

9.7047  n 

9.8820  n 

(2) 

—  0.5066 

—  0.7621 

(I)- (2) 

+  0.4713 

+  0.7670 

log  [(I) -(2)] 

9.6733 

9.8848 

const,  log 

6.7591 

6.7591 

logr» 

2.8452 

2.6133 

colog  (n  cos  ^) 

0.2573 

0.2573 

logdr 

9-5349 

9.5145 

St 

m 
+          0.34 

m 
+       0.33 

r+dr 

—       26.12 

+    20.59 

T-\-i 

d       h           m 

Dec.  II     3     46.2 

h          m 

3     46.2 

Washington  Mean 

Time  of  Phase, 

"       II     3     20.1 

4       6.8 

X 

-0       1.8 

-0       1.8 

Baltimore  Mean  Time, 


Dec.     II     3     18.3 


5.0 
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To  find  6P  and  P: 

log  7,            8.673  in 

log  5 

9.8843  n 

(3) 

-0.0439 

sin  N            9.9692 

cosN 

9.5610 

(4) 

-0.2788 

log  (3)           8.6423  n 

log  (4) 

9.4453  n 

Inimcrsioii. 

(3) +  (4) 

-0.3227 

Emersion. 

log  [(3) +  (4)] 

9.5088  n 

9.5088  n 

const,  log 

7.3038  n 

7.3038 

logr» 

2.8452 

2.6133 

COlog  COS  ^ 

0.0512 

0.0512 

\og^P 

9.7090 

9.4771  n 

6P 

0 
+  0.5 

0 

-  0.3 

iVT^ 

41.4 

95.9 

constant 

• 

0.0 

180.0 

Angle  of  position :       P 

41.9 

275.6 

from  the  north  point  of  the  Moon's  limb  toward  the  east,  for  direct  image. 

Pages  605-606  contain  in  detail  all  the  data  necessary  for  observing  every 
occultation  of  the  general  list  which  is  visible  at  Washington  during  the  current  year. 

Page  607  contains  the  Ephemeris  for  Physical  Observations  of  the  Sun, 

Pages  608-615  contain  the  Ephemeris  for  Physical  Observations  of  the  Moon, 
The  selenographic  longitudes  are  measured  in  the  plane  of  the  Moon's  equator, 
the  axis  of  reference  being  the  radius  of  the  Moon  which  passes  through  the  mean 
center  of  the  visible  disk,  positive  toward  the  west — i.  e.,  toward  Mare  Crisium — and 
the  latitudes  are  measured  from  the  Moon's  equator,  positive  toward  the  north — ^i.  e., 
in  the  hemisphere  containing  Mare  Serenitatis. 

The  optical  and  physical  librations  in  longitude  and  latitude  have  been  com- 
puted with  elements  and  formulae  given  on  pages  xi  and  xii,  and  their  sums  are 
given  in  the  second  and  third  columns  respectively,  the  physical  libration  being 
given  separately  in  the  fourth  and  fifth  columns.  The  Sun's  selenographic  colongi- 
tude  (90°—  longitude)  and  latitude  and  the  position-angle  of  the  Moon's  axis,  C, 
in  the  sixth,  seventh,  and  eighth  columns,  respectively,  have  all  been  corrected 
for  the  effect  of  physical  libration. 

When  the  libration  in  longitude  is  positive,  the  mean  center  of  the  disk  is 
displaced  toward  the  east — that  is,  the  region  thus  exposed  to  view  is  on  the  west 
limb — and  when  the  libration  in  latitude  is  positive  the  mean  center  of  the  disk  is 
displaced  toward  the  south — that  is,  the  region  thus  exposed  to  view  is  on  the 
north  limb. 

The  altitude  of  the  Sun,  A,  at  any  given  time  above  the  horizon  of  any  point 
on  the  Moon  whose  selenographic  longitude  and  latitude,  A.  and  /3,  are  known,  may 
be  computed  from  the  following  formula,  the  Sun's  selenographic  longitude  and 
latitude  being  denoted  by  Iq  and  6©,  respectively : 

sin  A  =sin  6©  sin  /J+cos  6©  cos  /3  cos  (/q— A) 

Pages  616-617  contain  the  data  with  reference  to  the  illuminated  disks  of 
Mercury  and  Venus.  The  angle  0  is  the  angle  which  the  arc  of  the  great  circle 
from  the  planet  to  the  Sun  makes  with  the  arc  from  the  planet  toward  the  west, 
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measured  in  the  direction  west,  north,  east,  south.  It  is  measured  from  o®  to  360®. 
We  may  also  regard  0  as  expressing  the  angle  which  the  line  of  cusps  makes  with 
the  meridian,  the  positive  direction  of  the  meridian  being  toward  the  north,  and 
the  positive  direction  of  the  line  of  cusps  that  in  which  a  person  following  this  line 
would  have  the  illuminated  portion  of  the  disk  on  his  right. 

Pages  618-621  contain  the  Ephemeris  for  Physical  Observations  of  Mars.  The 
quantities  here  given  have  been  corrected  for  aberration,  so  that  in  using  them 
they  should  be  interpolated  to  the  actual  time  of  observation. 

P  is  the  position-angle  of  the  axis  of  rotation  measured  eastward  from  the 
north  point  of  the  disk. 

A^  and  ^40  are  the  planetocentric  right  ascensions  of  the  Earth  and  Sun,  re- 
spectively, measured  in  the  plane  of  the  planet's  equator  from  its  vernal  equinox. 

D^  and  Dq  are  the  planetocentric  declinations  of  the  Earth  and  Sun,  respec- 
tively, referred  to  the  planet's  equator. 

Ocf  is  the  planetocentric  longitude  of  the  Sun  measured  in  the  plane  of  the 
planet's  orbit  from  its  vernal  equinox. 

k  is  the  ratio  of  the  area  of  the  illuminated  portion  of  the  apparent  disk  to 
the  area  of  the  entire  apparent  disk  regarded  as  circular. 

i  is  the  angle  between  the  Sun  and  the  Earth  as  seen  from  the  planet. 

q  is  the  angular  value  of  the  greatest  defect  of  illumination  as  seen  from  the 
Earth. 

Q  is  the  position-angle  of  the  radius  of  the  disk  which  passes  through  the  point 
of  greatest  defect  of  illumination — that  is,  of  the  radius  perpendicular  to  the  line 
joining  the  cusps.     It  is  measured  eastward  from  the  north  point  of  the  disk. 

The  column  headed  Central  Meridian  contains  the  longitude  of  the  meridian 
which  bisects  the  disk,  measured  from  the  adopted  zero  meridian. 

The  columns  headed  Transit  of  Zero  Meridian  contain  the  Washington  Mean 
Time  of  every  transit  of  the  zero  meridian  across  the  actual  center  of  the  disk. 

Page  622  contains,  for  the  Satellites  of  Mars,  the  diagram  of  their  orbits  and 
the  times  of  their  elongations. 

Pages  623-626  contain  the  Ephemeris  for  Physical  Observations  of  Jupiter. 

The  columns  headed  Central  Meridian  contain  the  longitudes  of  the  meridian 
which  bisects  the  disk,  measured  from  the  adopted  zero  meridians  for  the  equatorial 
region  and  from  the  meridian  of  the  Great  Red  Spot,  respectively. 

The  column  headed  Correction  for  Phorse  contains  the  corrections  to  be  applied 
to  the  longitudes  of  the  central  meridian  to  obtain  the  longitudes  of  the  meridian 
bisecting  the  illuminated  disk. 

The  column  headed  Transit  of  Zero  Meridian  contains  the  Washington  Mean 
Time  of  every  fifth  transit  of  the  zero  meridian  across  the  center  of  the  illuminated 
disk. 

The  column  headed  Transit  of  Great  Red  Spot  contains  the  Washington  Mean 
Time  of  every  fifth  transit  of  the  meridian  through  the  Great  Red  Spot  across  the 
center  of  the  illuminated  disk. 

The  remaining  quantities  used  on  pages  623-624  are  the  same  as  those  defined 
under  the  Ephemeris  for  the  Physical  Observations  of  Mars. 

Pages  627-655  contain,  concerning  the  Satellites  of  Jupiter ,  the  diagram  of  the 
orbits  of  Satellites  I-V,  the  times  of  conjunction  of  Satellites  I-IV,  the  times  of 
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elongation  of  Satellite  V,  the  differences  in  right  ascension  and  declination  between 
Jupiter  and  Satellites  VI  and  VII,  and  the  phenomena  of  the  Satellites  I-IV 
together  with  their  configurations. 

Page  656  contains  the  Magnitude  of  Saturn  and  the  Elements  of  the  Rings. 

Pages  657-663  contain,  concerning  the  Satellites  of  Saturn,  the  diagram  of  the 
orbits  of  the  seven  inner  satellites,  the  times  of  elongation  for  the  first  eight 
satellites,  the  differences  in  right  ascension  and  declination  between  Saturn  and 
Phoebe,  the  ninth  satellite,  and  tables  for  predicting  the  position-angles  and  dis- 
tances from  the  center  of  the  planet  of  the  first  eight  satellites. 

Page  664  contains  the  diagram  of  the  orbits  of  the  satellites  of  Uranus,  together 
with  the  times  of  their  elongations. 

Pages  665-666  contain  tables  for  predicting  the  position-angles  and  distances 
from  the  center  of  the  planet  of  the  satellites  of  Uranus  and  Neptime. 

Page  667  contains  the  diagram  of  the  orbit  of  the  satellite  of  Neptune,  together 
with  the  times  of  its  elongations. 

Pages  668-669  contain  the  Phenomena.  The  predicted  times  of  the  conjunc- 
tions, quadratures,  and  oppositions  of  the  planets  with  respect  to  the  Sun  are, 
respectively,  the  instants  when  the  longitude  of  each  planet  differs  from  that  of  the 
Sun  by  o**,  ±90*^,  or  180®.  For  the  conjunction  of  the  planets  with  the  Moon  and 
with  each  other  the  predicted  times  are  the  instants  when  the  two  bodies  have  the 
same  right  ascension.  The  degrees  and  minutes  to  the  right  show  the  difference  of 
declination  at  the  moment  of  conjunction. 

Pages  670-679  contain  the  Positions  of  Observatories.  These  have  been  com- 
piled from  various  sources,  and  the  data  used  are  the  best  immediately  available. 
The  tabular  arrangement  is  self-explanatory. 

Page  680  contains  two  examples  in  the  computation  of  lunar  distances,  which 
are  inserted  because  the  lunar  distance  tables  have  been  omitted  from  the  American 
Ephemeris  since  191 1. 

Pages  681-699  contain  a  series  of  tables  numbered  from  I  to  VI. 

Table  I — For  Finding  the  Latitude  by  an  Observed  Altitude  of  Polaris. 

Table  II — For  converting  Sidereal  into  Mean  Solar  Time. 

Table  III — For  converting  Mean  Solar  into  Sidereal  Time. 

Table  IV — For  finding  the  Azimuth  of  Polaris  at  All  Hour  Angles. 

Table  V — For  finding  the  Azimuth  of  Polaris  at  Elongation. 

Table  VI — For  Finding  the  Times  of  Upper  and  Lower  Culmination  of  Polaris. 

The  following-named  persons  were  engaged  in  the  preparation  of  the  American 
Ephemeris  and  Nautical  Almanac  for  the  year  191 3: 

Assistants  and  Employees. — James  Robertson,  H.  G.  Hodgkins,  W.  M.  Ham- 
ilton, W.  T.  Carrigan,  Arthur  Snow,  Arthur  Newton,  Perez  Fisch,  H.  H.  Brogan, 
Miss  Isabel  Martin,  Clifford  S.  Lewis,  G.  F.  Crawley,  Roberdeau  Buchanan,  Mrs. 
E.  B.  Davis,  Miss  Janet  Mc William,  Mrs.  H.  F.  M.  Hedrick,  Alfred  Doolittle,  Henry  B. 
Evans,  Geo.  B.  Merriman,  F.  E.  Ross,  H.  B.  Hedrick,  Wm.  Auhagen,  Thomas  E. 
Trott,  B.  J.  Sigmund,  Louis  Lindsey. 
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Abbreviations xvi 

Aberration,  Constant  of xiv 

of  the  Sun 213 

Achemar  (Alpha  Eridani),  Apparent  Place 299 

Mean  Place 234 

Age  of  the  Moon Greenwich  Ephemeris  IV 

Alcyone  (Eta  Tauri),  Apparent  Place 319 

Mean  Place 235 

Aldebaran  (Alpha  Tauri),  Apparent  Place 325 

Mean  Place 236 

Algol  (Beta  Persei),  Apparent  Place 314 

Mean  Place 235 

Alioth  (Epsilon  Ursae  Majoris),  Apparent  Place 392 

Mean  Place 242 

Alkaid  (Eta  Ursae  Majoris),  Apparent  Place 397 

Mean  Place 242 

Alpha  Canis  Majoris  (Sirius),  Apparent  Place 345 

Mean  Place 238 

Orbit  Position ix 

Parallax ix 

Alpha  Canis  Minoris  (Procyon),  Apparent  Place 352 

Mean  Place 238 

Orbit  Position                                   ix 

Parallax ix 

Alpha  Centauri,  Apparent  Place 403 

Mean  Place 243 

Orbit  Position • ix 

Parallax ix 

Alpha  Ursae  Minoris  (Polaris),  Apparent  Place .  251 

Mean  Place 233, 250 

Polaris  Tables 681 

Alpheratz  (Alpha  Andromedae),  Apparent  Place 287 

Mean  Place 233 

Altair  (Alpha  Aquilse),  Apparent  Place 449 

Mean  Place 247 

Anniversaries  and  Festivals vi 

Antares  (Alpha  Scorpii),  Apparent  Place 420 

Mean  Place 244 

Aphelia  of  Planets 668 

Apogee  of  Moon Greenwich  Ephemeris  XII 

Apparent  Place  of  36  Tauri,  Example  of  Reduction  to 711 

Places  of  800  Standard  Stars 287 

of  15  Northern  Circumpolar  Stars 251 

of  10  Southern  Circumpolar  Stars 487 

of  825  Stars,  Index  to 730 

Arcturus  (Alpha  Bodtis),  Apparent  Place 400 

Mean  Place 242 

Ariel,  First  Satellite  of  Uranus 664,  66s^  666 
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Arrangement  and  Use  of  the  American  Ephemeris 701 

Aspects  of  the  Planets 668 

Astronomical  Constants xiv 

Azimuth  of  Polaris  at  all  Hour  Angles,  Table  IV 692 

at  Elongation,  Table  V 694 

Beginning  of  the  Seasons 668 

Bellatrix  (Gamma  Ononis),  Apparent  Place 333 

Mean  Place 236 

Besselian  Elements  of  Solar  Eclipses 563,  564,  565 

Formulae  for  Star  Reductions 216 

Star  Numbers 2x8,  230 

Example  of  Reduction  with 7 1  x 

Exclusive  of  short-period  Terms 230 

Betelgeux  (Alpha  Orionis),  Apparent  Place 338 

Mean  Place 237 

Brilliancy  of  the  Planets,  greatest  (see  Stellar  Magnitude  under  each  planet). 

Canopus  (Alpha  ArgAs),  Apparent  Place 342 

Mean  Place 237 

Capella  (Alpha  Aurigae),  Apparent  Place 331 

Mean  Place *  .  236 

Castor  (Alpha  Geminorum),  Apparent  Place 352 

Mean  Place 238 

Charts  of  Solar  Eclipses following  pages  562,  564 

Chronological  Eras  and  Cycles xxii 

Circumpolar  Stars,  Apparent  Places 251,487 

Mean  Places 250 

Clarke's  Spheroid xiv 

Conjunctions  of  Planets 668 

of  Satellites 628 

Constants,  Astronomical xiv 

Culminations,  Moon 526 

of  Polaris,  Table  VI  for  finding  times  of 699 

Cygni  61,  Apparent  Place 460 

Mean  Place     ..............  247 

X  araiiax          ..............  ix 

Day,  Civil  and  Astronomical          .         .         .  • 702 

Length  of xiv 

of  Julian  Period xiii 

Deimos,  Second  Satellite  of  Mars 622 

Delta  Cassiopeise,  Apparent  Place 297 

Mean  Place .  233 

Used  for  finding  time  of  culmination  of  Polaris  (Table  VI) 699 

Deneb  (Alpha  Cygni),  Apparent  Place 456 

Mean  Place 247 

Denebola  (Beta  Leonis),  Apparent  Place 383 

Mean  Place 241 

Dione,  Fourth  Satellite  of  Saturn ^571  659f  661,  663 

Disk  of  Mercury 616 

of  Venus 6x7 

Distance,  Astronomical  Unit  of xiv 

of  the  Moon             xiv 

of  the  Planets  (see  also  reference  under  each  planet) xv 

of  the  Sun Greenwich  Ephemeris     III,  xiv 

Dominical  Letter xiii 

Earth,  Dimensions  of xiv 

Elements  of  Orbit  of xv 

Earth's  Radius  Vector,  Logarithm  of Greenwich  Ephemeris  III 

Easter,  date  of vi 
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Eccentricities  of  the  Orbits  of  the  Earth  and  Planets xv 

Eclipses,  Solar  and  Lunar,  Elements  and  Circumstances  of 560 

Solar,  Besselian  Elements  of 563,  564,  565 

Charts  of following  pages  562,  564 

Correction  to  Elements  of x 

Example  of  the  Computation  of 719 

Ecliptic,  Obliquity  of 214 

Election  Day,  Date  of vi 

Elements  of  Planetary  Orbits xv 

Elongations  of  Planets 668 

of  Satellites 622,  628,  658,  664,  667 

Elongation,  Azimuth  of  Polaris  at.  Table  V 694 

Enceladus,  Second  Satellite  of  Saturn 657,658,661,663 

Epact xiii 

Ephemeris  for  the  Meridian  of  Greenwich  (Part  I) x-214 

of  Washington  (Part  II) 215-558 

Equation  of  Time  for  Greenwich  Apparent  Noon  .                         Greenwich  Ephemeris  I 

for  Greenwich  Mean  Noon                                   Greenwich  Ephemeris  II 

for  Washington  Mean  Noon 518 

Equator,  Moon's 2x2 

Equinoxes,  Date  of        ............         .  668 

Errata iv 

Errors,  Mean,  for  X920  (Newcomb's  Star  Catalogue) 511 

Example  of  the  Computation  of  Lunar  Distances 680 

of  Occultations 725 

of  Solar  Eclipses 7x9 

Reduction  of  Stars  to  Apparent  Place   .                 711 

of  the  Sun 704 

Festivals,  etc vi 

Fomalhaut  (Alpha  Piscis  Australis),  Apparent  Place 476 

Mean  Place 249 

Geocentric  Ephemerides  of  the  Planets 146 

Latitude  of  Observatories,  Reduction  to 670 

Golden  Number xiii 

Gravity,  Acceleration  due  to xiv 

Gaussian  Constant  of xiv 

Greenwich  Ephemeris  (Part  I) 1-2 14 

Heliocentric  Coordinates  of  the  Planets 178 

Hyperion,  Seventh  Satellite  of  Saturn 657,  660,  662,  663 

lapetus,  Eighth  Satellite  of  Saturn 657,  660,  662,  663 

Independent  Star-Numbers 222,  230 

Example  of  Reduction  with 711 

Exclusive  of  short-period  Terms 230 

Formulae  for 2x6 

Irradiation xi 

Julian  Period xiii 

Jupiter,  Distance  from  Earth,  logarithm  of X94 

Elements  of  Orbit  of xv 

Ephemeris  for  Physical  Observations  of            623 

Elements  used xii 

Greenwich  Transit  of 164 

Heliocentric  Longitude  and  Latitude  of 194 

Horizontal  Parallax  of 164,  55  x 

Radius  Vector  (Distance  from  Sun),  logarithm  of 194 

Reduction  to  Orbit 194 

Right  Ascension  and  Declination  at  Greenwich  Mean  Noon       ....  164 

at  Washington  Transit ^^^b^v 
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Jupiter,  Satellites,  Diagram  of  Apparent  Orbits  of 627 

S3modic  Periods  of    .        .                 627 

I,  II,  III,  and  IV,  Phenomena  and  Configurations  of         .        .        .  632 

Times  of  Superior  Conjunction  of          .        .        .  628 

Satellite  V,  Greatest  Elongation  of 628 

Satellites  VI  and  VII,  Differential  Coordinates  of 630 

Semidiameter,  Adopted  Constant  of xy 

Apparent 164,551 

Sidereal  Time  of.  Passing  Meridian             551 

Stellar  Magnitude  of 551*623 

Washington  Transit  of 551 

Latitude,  for  finding,  by  an  Observed  Altitude  of  Polaris,  Tables  I,  la  .                 .        .  681 

Formula  for  Reduction  to  Geocentric xiv 

Heliocentric,  of  the  Planets 178 

of  the  Moon 208 

Corrections  to x 

of  the  Sun Greenwich  Ephemeris  III 

Length  of  the  Day xiv 

of  the  Month xiv 

of  the  Seconds  Pendulum xiv 

of  the  Year xiv 

Libration  of  the  Moon 213 

Light,  Velocity  of xiv 

Longitude,  Heliocentric,  of  the  Planets 178 

Mean,  of  the  Moon 212 

Nutation  in 214 

of  the  Sun Greenwich  Ephemeris  III 

of  the  Moon,  Corrections  to x 

Short  Period  Terms  of  Nutation  in 231 

True,  of  the  Moon 208 

Lunar  Distances,  Examples  in 680 

Magnitudes,  Stellar,  of  Jupiter 551*623 

of  Mars 550,  618 

of  Mercury 616 

of  Neptune 557 

of  Saturn 553,  656 

of  Uranus 555 

of  Venus 6x7 

Maps  of  Solar  Eclipses following  pages  562,  564 

Markab  (Alpha  Pegasi),  Apparent  Place 477 

Mean  Place 249 

Mars,  Distance  from  Earth,  logarithm  of 190 

Elements  of  Orbit  of xv 

Ephemeris  for  Physical  Observations  of 618 

Elements  used xii 

Greenwich  Transit  of 158 

Heliocentric  Longitude  and  Latitude  of 190 

Horizontal  Parallax  of 158, 550 

Occultation  of 581,603 

Radius  Vector  (Distance  from  Sun),  logarithm  of 190 

Reduction  to  Orbit .  190 

Right  Ascension  and  Declination  at  Greenwich  Mean  Noon         ....  158 

at  Washington  Transit 550 

Satellites,  Apparent  Apsides        ...                  622 

Diagram  of  Apparent  Orbits  of 622 

Greatest  Elongations  of 622 

Sidereal  Periods  of 622 

Semidiameter,  Adopted  Constant  of xv 
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Mars,  Semidiameter,  Apparent 

Sidereal  Time  of,  Passinj^  Meridian 

Stellar  Magnitude  of 

Washington  Transit  of 

Mass  of  Planets 

Mean  Errors  for  1920,  of  825  Standard  Stars  (Newcomb's  Star  Catalogue)   . 

Mean  Places  of  825  Standard  Stars 

of  15  Northern  Circumpolars 

of  10  Southern  Circumpolars 

of  Stars  Occulted  by  the  Moon 

Mean  Solar  into  Sidereal  Time,  Table  III 

Mercury,  Apparent  Disk  of 

Distance  from  Earth,  logarithm  of 

Elements  of  Orbit  of 

Greenwich  Transit  of 

Heliocentric  Longitude  and  Latitude  of 

Horizontal  Parallax  of 

Radius  Vector  (Distance  from  Sun),  logarithm  of 

Reduction  to  Orbit 

Right  Ascension  and  Declination  at  Greenwich  Mean  Noon   .... 

at  Washington  Transit        .... 

Semidiameter,  Adopted  Constant  of 

Apparent 

Sidereal  Time  of.  Passing  Meridian 

Stellar  Magnitude  of 

Washington  Transit  of 

Meridian  Passage  of  Jupiter 

of  Mars      ............ 

of  Mercury 

of  Moon     .......        Greenwich  Ephemeris 

of  Neptune 

of  Saturn 

of  Sun Greenwich  Ephemeris 

of  Uranus 

of  Venus 

Mimas,  First  Satellite  of  Saturn 657,  658, 

Mira  (Omicron  Ceti)   Apparent  Place 

Mean  Place 

Mizar  (2^ta  Ursae  Majoris),  Apparent  Place 

Mean  Place 

Used  for  finding  time  of  Culmination  of  Polaris  (Table  VI) 

Month,  Length  of 

Moon,  Age  of,  at  Greenwich  Mean  Noon 

Apogee  and  Perigee 

Bright  Limbs 

Corrections  to  the  Long.,  Lat.,  and  Hor.  Parallax  of  the 
Culminations,  upper  and  lower.  Meridian  of  Washington 

Distance  from  Earth,  Mean 

Eclipses  during  the  Year,  Elements  and  Circumstances  of 
Ephemeris  for  Physical  Observations  of 

Formulae  used 

hourly 

Equator,  Position  of 

Libration,  Formulae  for  computing 

Quantities  used  in  computing     . 
Longitude  and  Latitude  of  .... 

Formulae  for 
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Moon,  Longitude,  Mean 212 

True 208 

Motion  of,  in  Mean  Longitude 212 

Node,  Mean  Longitude  of 212 

Parallax  for  Greenwich  Noon Greenwich  Ephemeris  IV 

for  Washington,  upper  and  lower  Transit 526 

Mean  Equatorial  Horizontal xiv 

Perigee  and  Apogee Greenwich  Ephemeris  XII 

Perigee,  Mean  Longitude  of 212 

Phases  of Greenwich  Ephemeris  XII 

Right  Ascension  and  Declination  for  each  Hour  .        Greenwich  Ephemeris       V-XII 

for  Washington  upper  and  lower  Transit  526 
Semidiameter,  Adopted  Constant  of   .         .                  .                 .         .         .                  xi,  xv 

Apparent Greenwich  Ephemeris      IV,  526 

Sidereal  Time  of.  Passing  Meridian 526 

Transit,  upper,  at  Greenwich Greenwich  Ephemeris  IV 

upper  and  lower,  at  Washington 526 

Neptune,  Distance  from  Earth,  logarithm  of 199 

Elements  of  Orbit  of xv 

Greenwich  Transit  of 177 

Heliocentric  Longitude  and  Latitude  of 199 

Horizontal  Parallax  of <77»557 

Radius  Vector  (Distance  from  Sun),  logarithm  of i99 

Reduction  to  Orbit 199 

Right  Ascension  and  Declination  at  Greenwich  Mean  Noon   ....  177 

at  Washington  Transit       ....  557 

Satellite,  Apparent  Apsides  of 667 

Diagram  of  Apparent  Orbit  of 667 

Sidereal  Period  of 667 

Tables  for  Determining  Position  Angle  and  Distance  of  .  666 

Times  of  Elongation  of 667 

Semidiameter,  Adopted  Constant  of xv 

Apparent 177.557 

Sidereal  Time  of.  Passing  Meridian 557 

Stellar  Magnitude  of 557 

Washington  Transit  of 557 

Node,  Mean  Longitude  of  the  Moon's 212 

Nutation,  Constant  of xiv 

Formulae  for viii 

Terms  of  Short  Period  in  the 231 

in  Longitude,  Right  Ascension  and  Obliquity 214 

Oberon,  Fourth  Satellite  of  Uranus 664,  665,  666 

Obliquity  of  the  Ecliptic,  Apparent 214 

Mean xiv,  214 

Nutation  in 214 

Short  Period  Terms  of  Nutation  in 231 

Observatories,  Positions  of,  etc 670 

Occultations,  Elements  for  Prediction  of 570 

Example  of  Computation  of 725 

Mean  Places  of  Stars 566 

of  Planets 573,  581,  596,  603 

Visible  at  Washington 605 

Opposition  of  Planets 668 

Orbits  of  the  Planets,  Elements  of xv 

Orbit  Positions  of  Sirius,  Procyon,  and  a' Centauri ix 

Parallax,  Annual  of  Sirius,  Procyon,  a' Centauri,  and  61  Cygni      ....  ix 

I 

Corrections  to,  of  the  Moon x 

lEph  13] 


GENERAL  INDEX.  739 


Parallax,  Horizontal,  of  Jupiter 164,551 

of  Mars 158,550 

of  Mercury 146,  542 

of  Moon Greenwich  Ephemeris  IV,  xiv,  526 

of  Neptune i77,  557 

of  Saturn 170,  553 

of  Sun 213 

of  Uranus 176,555 

of  Venus 152,  546 

Solar,  Constant  of           . vii,  xiv 

Pendulum,  Length  of  Seconds xiv 

Perigee  of  the  Moon Greenwich  Ephemeris  XII 

Longitude  of  Moon's 212 

Perihelia  of  Planets xv,  668 

Phases  of  Eclipses  of  Jupiter's  Satellites 633 

of  the  Moon Greenwich  Ephemeris  XII 

Phenomena,  Eclipses;  Occultations,  Satellites,  etc.,  Part  III 559 

of  Jupiter's  Satellites 632 

Planetary  Configurations 668 

Phobos,  First  Satellite  of  Mars                         622 

Phoebe,  Ninth  Satellite  of  Saturn 657,  660 

Physical  Observations  of  Jupiter,  Ephemeris  for 623 

of  Mars,  Ephemeris  for 618 

of  the  Moon,  Ephemeris  for 608 

of  the  Sun,  Ephemeris  for 607 

Planetary  Configurations 668 

Orbits,  Elements  of xv 

Planets,  Aspects  of 668 

at  Greatest  Brilliancy  (see  Stellar  Magnitude  under  each  planet). 

at  Stationary  Points 668 

in  Ascending  and  Descending  Node 668 

in  Conjunction 668 

in  Elongation 668 

in  Opposition 668 

in  Perihelion  and  Aphelion 668 

in  Quadrature 668 

Occultations  of 573,581,596,603 

Semidiameter  of xv 

Signs  of xvi 

Polaris  (Alpha  Ursae  Minoris),  Apparent  Place 251 

Azimuth  of,  at  All  Hour  Angles,  Table  IV 692 

Azimuth  of,  at  Elongation,  Table  V 694 

for  Finding  the  Times  of  Upper  and  Lower  Culminations  from  observations  in 
connection  with  2^ta  Ursae  Majoris  (Mizar),  S.  P.  and  Delta  Cassiopeiae,  S.  P., 

Table  VI        ............         .  699 

Mean  Place 233,  250 

Tables  for  Determining  Latitude  by  Observations  of  Polaris  .         .681,  692 

Pole  Star  (see  Polaris). 

Pollux  (Beta  Gerainonim)  Apparent  Place 353 

Mean  Place 238 

Precession,  General xiv 

in  Longitude,  in  Solar  Day,  in  Sidereal  Day 2x4 

Procyon  (Alpha  Canis  Minoris),  Apparent  Place 352 

Mean  Place 238 

Orbit  Position ix 

Parallax ix 

Quadrature  of  Planets ^*^ 


